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^ 4 *1 
£!•£?!-g-Hl E] H 

[1] £ &M) ^ 1^- ^ W <y<t^ 
^1 |E]H5] ^ on- ^ft %°-S., ̂  
vVT$o\] tnfs Oj^e] V-M] ^E]rr 9l"k& &*] |HjHS] N-sT^t ^}7} 

££^r <t4 ^ ^°-S- ft4. 
[2] 

^ 7} *=r 

[3] ^ H] H 9Y^ ^ o) U-o> ^ 7]] ^ £] ji ^ ifl tj-tifl ^ 7\^r 
JL^I 5] ^ £] 6] ZL %S§ # gj o_T^, ££ft #tfl ̂  o_S 3.7] 7} 3j-o> A) ̂  
^ ̂ 7fl ^ 7]5\7] nfl^ ^ ̂  ^ H] H# S^rRr 

^1^7] ^HTll^ 

[4] H5-| i-f ^ B] H. tfl^ ^BflS.^H7ll 4^1 
*33#^ |ElH5] -fM^-7] ^lH^ZL^ ^«l?t^>7l-
-3-^5] ̂  til, °1 ̂  Ml Til <£ ^ \+ 3.^ 6>71 *}7§ °1 ̂  ft ^ # 
^4^>7l ^H. 1^ °^^^7}X\f]jL 1^ ̂  ̂5L# 
^-^^^^711 ̂ 1^1^ ^TflSt^l-Bl^r €^>711 &^5L §M-

[5] -^1, °| &| ft ̂  E] H. *1 Til Til ^ ̂  El H 9Y^ 
^7>7>^^1 3X 7ll ^1 £| ^|-JI >11 -€• 

TT^W &°}6> ft4- °1 °fl, ^ ̂  H 9Y^ 5H 71 JI ^ 
7t^^ 5] ft ^^l^>7l ^ft yoV^!^-S, 7>^s(] S^oH 

i£^Br Al5L7t§ic>| ^-4. 
[6] 1^ ̂ 3.^ #±*\ 71 ̂ r *)--§-# ^>&| 7112^ *)£. 

GLP-1(7-37 ££^ 7-36 6M H)^ % -f ^ 5} ti>^j-7l 7> 4^ 
°1 ̂ }S- "l]-?* aN°rU:l], °]^r 4°]^^] s Hi^1 cf°]"x:l](dipeptidylpepdidase IV, DPP 
IV)°fl ^|ft GLP-15] 8«i^(Ala) ^ 9«i^(Asp) ^^] $] ft 
GLP-15] ^ 7} 7l 91 ft4. °1 °fl GLP-is] Ala8# Gly, Leu £E^ D-AlaS 
*1 DPP IV°fl tfl ft 7-1 ^ -i; ^7>^1 f] ^_X\ s$ 5l 4. ZLtfl s -fj-^1 
GLP-1 -fr£^l7l- 7^51^4. ££ft GLP-1^1 N-sT^t: 6>^1 t^t His7^ GLP-1^1 
€^°11 DPP IV Q\ Bf^lo|tl-. 0^1 N-sT^J-i: ^^7] ££^ 
°l"s7l S. ^}7l i-} His7-^: N-^l ^Sf(N-methylation) ££\r 
$!vf)- u|| if] 5]- (a 1 p h a - m c t h y 1 a t i o n jA 1 7^ DPP IV ^l ^ ̂ -7fAl 7] ;,I ^ ̂  fl-^ ̂  
TM^^. o] 7$ -T" DPP IV 7-HM3 ^7tS 

His7-ir -^-SL^l-lr^l ^-§-^11 ^ Sf5L(receptor affinity)7t 
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##*1 cAMP-S] ^til^o] ^}£]±r 
iLol£] 5^, cl (Gallwitz et al., Regulatory Peptide 79: 93-102, 1999; Gallwitz et al., 
Regulatory Peptide 86: 103-111, 2000). 

[7] £Efh GLP-l^^ ^1 <53)^-4^ DPP IV^] 
^-g-^ GLP-1^] 1<?] His-Ala7]- oj-^ ffis-Gly^] *\ IS. °1 DPP 
IV °11 tfl ^ 7-] ^ jTj. ^ QLP-lii^ ^ 5] -i: 7M ̂ , 44A1 GLP-H 
M]^ 4 £ Sflifl ^711- 5^4. ̂ 4 <33)^1^-45] Sflifl «V^-7]7>GLP-1^.4 
^4-2. 44 4 51 fi7]] A] sj- ^=-<y ofl A]}tl-4(<33] /-]] 44 H, exenatide)5] ^ -T" 

7]] 4^ 25] 4# nH 4^4 4^4 °1 ̂  ̂  44 44°ll 4 €-
«.#o] o}^ ^ 

[8] °1&I4 44 4°H,^4T34^ 4#4 ̂ 4 ^4^4 €4 ^ 1^444#-
^7H^l7l 4^fl is] ̂ 4^14, 4#4 ̂ 4 |H]H5] N-44 44i4>4 
44# ̂ 44 ̂-£.^17>ZLS] 91^^ ^4 44^ii4 ̂ 44 
4#^ 4 ̂  ̂  4#4 ̂ 4 44 #• 4444^ 44#- 444^-^4 iL 
4^#- 444^4. 

[9] 
Tf^iS] 

7] #4 
[10] 4 4^4 4^4 4#4 44 44 °l 14 7]^^o] 44ft 911^1 

44 4 H] H. 4^4 # 7]] ^Br 4 o] rf. 
[11] 4 4^4 4^. S-^^Aj-7] O]^ ̂  ̂E]H. 0.^= o.j-^^.o.s 

4444 4i^ 4^4 44^ ^4#4 ̂ ll^Rr 3M4. 
[12] 4 4^4 ££ 4^. S-^^Aj-7] o]^^] ̂ E]H 4^4# °l 44^1 

4i^ 4 4 ̂ 44 4^ 4 4 444 4 o] rf. 
[13] 

4^1 
[14] #7] 44# 44 444 431S4, 4 4^4 444 44 |H]H5] 

N-44 *1 4(charge)7} 4W 444 44 44H. 4^4# 4^44. 
[15] 444 44^4,4 4^4 444 44 |H]H5] N-44 44^ 2fir 

44 J - ^1; 4717} 4 ̂  f| ̂ f(neutral charge) ££\r 9-\7/f frfi^f(net negative 
charge)# ^ W 9l"t&&*) -^S.^11- 7]]^ftr]-. 

[16] 
^ E] HS] N-sT^J ^1 Tg ^7] s] ic Hf-4- ^17i ££^ 

^]t5}7li}, 7]]7-]^-o_S^ ^ ££^r t4 ̂ -^^>1-
G-S. ^°-S- ft4. 

[17] ^E]H-^£.^1^ 
oj^el *Lti] ^E]H5] N-sT^i ^7^37; Aj-7] N_^^- o}v] ̂  
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ZLf-4 4 6.S 4 Mi; #7l N-sT^J 44 ic Hf-i: 27fl 4 44 
47lS ̂ 44^.; ̂ -71 N-44 44 ic Hf-i: 4^44 444^.; #7] 
N-44 4 ̂ 4 ̂  ̂ 7] 44 4^#- 4 7] 4&| o] T3] ^ ̂ 7] 4#-
4"7l "44; 44 N-44 ̂ Hic ZLf-l: 444JL C-44 4^44 ̂ -f-°l 
3£^L^ o]-T3] H(propylamide)S- 444 4 1^4 44 °14°T| '5;1144:cr 44^1 
41] °| £^4 4#- 44 44. 

[18] tnfs o]^e^ti| 

o]^ |E]H5] N-44 4^44 ̂ 7}7} 4—-44 ic-'S'l iE] *=|5 

rfo]u)l^.-g]^B|Tg, o]T3|rf2-s^_Tx] o_i^; 4.o]T3|rf2-o]-A-fl^ ^ 

44-4 = 44 0144^HS4^-4S 4444- 4°114 4444 #4s ̂ It?! 
4^44 44. 

[19] tnfs Oj^el^ti] 4^44 
4#4 44 44—4 N-44 4^44 ̂ \7\7} 4^-44;t-4^44S. 
444 JL, C-44 4^44 ̂ .f-°l HS444—(propylamide)S 444 44 

44. 
[20] 2. 4^ 444 44 i 3-*\ , £- ^ ofl 4S o]^ V-M] H] rr o.^ ofl A] 

o}^ V-M] GLP-1 444 °ll 44 4444 44 44 44. 
[21] ££ 4^- 444 44 i 3-*\, £- ^ o]] 4s o]^ ̂ ti] H] H. 4^4 ofl 4 

oj^el v-Mi] 444^: IS. JBL444 GLP-1, 4 44J^: 2S. 5444 
<33) ^1^-4, 4 44JL: 3 G-S. 54 4 4 <53) 44-3, 4 44JL: 5S. 54 44 
44£2--t4,444iL: 6°-S. 5444GIP2^ °144 4444 44 

44. 
[22] ££ 4^- 444 44 i 3-*\, £- ^ o]] 4s o]^ K-M] H] H. 4^4 ̂  

N-44 ^^l-sl ^ o_S 9m GLP-1 n^-g-^Hl rfl^i] ^ti] 
^HlHi ^ §11 ^7>^ SflEl ^(Kd)# ^°-S, W. 

[23] i£ ^>4^1 ^^HlS^i, ̂  vJrx$o\] tnfs ^ 
GLP-1, -53) ^1^-4, ^€^-3,4^S2-l-^,GIPafe °1^1 TTA>^1^1 N-^ 
§1 ̂ El ̂  ̂ 7l 71- r-ll^.ol-ul i-.-sl ̂ El ii, rfol Pj] ^.^1 ̂ El Tg; yfl Ef-^1 
°lT3]t]-2:^LS_Ti] 0_1^; 4_o]T3]c|-^dl-/-l]^ ul] Ef-71-S^-A] 

Olulrl-^S^TX] ^l^s] 7jl^k -^^r. 
[24] ^E]H 

-^-S.^lfeGLP-1, -53) ^1^-4, <53j^l^-3,4^l£2--t^,GIPi£^r ^>1^1 -fr*>^l^l 
N-sT^J ^l^Bl^ Q7}7\ C-il^-oHt.-S-l^EligS. ̂ l^JI.C-^:^: 7l-s4€ 
nf-oi 2S|6}D1HS ̂ lt?! ?A^k ^ W. 

[25] a ^>4^1 ̂ ^HlS^I, ̂  4^ ̂ 1#^ ^til ̂ HlH 
<33j ^1^-4^1 N-sT^J ic Hf-4- ^17i ft 
4—441-4 — 4 1s-4il4-4(desamino-histidyl-exendin-4); "53j4)14-44 N-s:4 

44 ic nf-^r 4 ZL# 4 ̂ 4 yfl 4-4 ̂ #4 
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°]1;] 4-^_9_ Vl- <4 4-4(beta-hydroxy imidazopropionyl-exendin-4); 
<33)^1^-45] N-lt# 71-s 4^ ZLf- o_£_ yflEf-7l-=4*l 
°]1;] 4-^ IL- S. 4 - °^! <4 4-4(bcta-carboxyi inidazopropiony 1-exendi n-4); °^! 4 4-4 2) 
N-44 o>T3]t ZLf-4 27^ 11)11 #7l s. ̂ 4 ft 4°1 i 1-^1 ^1^-4 
(dimethyl-histidyl-exendin-4); ^ •53)4)14-44 4^11 4^1 -^4"?! 4 — 4 44 li3)-

4^# xl] 7l ft o) i'l 4-^0l~7rll 4-i 44-4(imidazoacetyl-exendin-4)isL -S 
^ o_SJfBl 44^ ̂  ̂°-S- ft4. 

[26] 2. 4^ 4^HS4, ̂  ̂ o\] tnfs 44^4^1^ 
<33)^1^-4^1 N-44 44 ic ZLf-# ^17] 4-2- H$] C-44 4^44 ̂ W°] 
HS-444HS 444 
DA-<53)^l^-4-HS€-°>T3l— (DA-Exendin-4-propyl-amide)4 4#- 4^ ft4. 

[27] 4^ ^ 4^ 4#ft 44 ̂  N-444 4W 4#4 
^4 ^ElH -^-£.^11- 4JL4^ S4^Br 4i^ 4^4 44^ ^4#4 
4^ft4-

[28] i4^ 4^4,^4^^ 4#ft 44^N-444 447t4W?l#4 
^4 44^ -fK^l# oil- ^_o S ̂ Br 4^711 4^4^ 4JL4°-S 
^ 4^r 4 4 S4^Br, tfl AoMl Til 4 4 *1 s 44 4^ 4 4 444. 

[29] 
^<5] 

[30] 4^N-44 447t4^4 444 44 ^ElH-^S.^1^ GLP-1 
4^1^44 44441 SflSl^M #7] 4^4 °H 4 4 444 44 44^4 
;£: 7] (clearance)#- 444 4 4—4 444(desensitization)4 I 4^4711 4 4 
44. i£ft 4 4^ °fl 44N-44 447t41]4 444 44 44^4^4^ 
^-7]ft GLP-1 ^r-g-*H 4 ft 44^ 44^. 44 44^ 444 44 4 4 — °TI 
44 ^7>^ 444 44 44 4 44 lfl(/w vivo) 44 7^1-^4 444^ 
4i^ 4 Si 44 4^44 4^4 4 §i4. 

[31] 

£^4 4:4:^ 41^ 
[32] £ la 44 ld4 GLP-1 4-g~4 °fl 4 ft £ 4^ °fl 44 N-44 447t ̂  ̂  

<y#el ^4 ^ElH -^-£.^11:51 4^41 ̂  o.S, 5L la^r 
<33)^-4, £ lbfeCA-^l€^-4, £ lc^ DA-i^1^-4, £ ldfe 

, £ le^HY-i^l^^i tflft ^4-014. 
[33] £2^^!^^ i ̂1^-44 ̂  4^N-1i>ia:^l^l-7l-«l^£lCA-<53)^lia-4 

^^Sl <y#ei «ti| ft ^4014. 
[34] £3^^^ "53)^14-44^ 4^N-^13:^147l-1?l^slCA-<53)^14-4 

-fl-5Lxll4 ^^ft^4°14. 
[35] 
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^ o] ^ All- ^ ̂  A} 6] t§ Bfl 

^ 4^4 4#4 44 N-444 *1*1-71- 41] 4 ol^el g-u) ^ElH. 
4^4 °H 44 4 o^. 
4 4^1 tnfs ^ 4#4 44 44^4 N-44 

*1*1-1- 4444 44444 m}^ sflEll- 4 °-44 44 44 44-
4^ "444 44 ^ElH-fK£x-r^r ^44 444 44 444 

ii4444 44^,44^ 24 45H 444 44 
^ElH, o]S] O.A>^)1 ££4 444 N-44 444 444°H4 ^4 24 44 
444# 4"£4 41] 4 44 4444-
44^ °-S, 4 44 444 44 44H. 4^44 44 pH^4 444 

44 4 E] HSl N-44 44 ̂  24 44 ̂ 4 ̂ 7] 71- 44 24 44 
444# 43L# 44^ 4W 4°l 44444. it} wl-5j-^^l-7]l^; £ 
vJrx$o\] tnfs oj^ ̂  44^4 N-444 4 4*11 44^4 4714 4444 
^4 24 44 444^ 4W 4^4 °14. 

4^ "444 44 44^"4 444 44 7]44 ̂ 44 
44^^4 #H> 444^4 4444 44 4 444 4444- 4 4^°ll 
^44 444 44 4HIGLP-1 4444444^1 *mn*\ 444 
4444 4°144 ZL^^fi Tllfl^ol A>-g-^ 4 §i°_4, 4*114^4 iST-i 
444^: 14 GLP-l(7-37), 444^:24 <33) 44-4, 4 44^: 34 <53)44-3, 
4 44J^: 54 44£S44(oxyntomodulin), 4 44J^: 64 44^1—-4^4 
444 4f ] s"Sl ^f] El H(glucose-dependent insulinotropic polypeptide, GIP), 
°144 444 24 444 4 §14. 
4 4^°114 4^ "444 44 44^4 444"4 441] 444 44 

^HlH4o>T3ltA>A-l^ol ^ ol^-rl-s ^ElHST-i 444 44 444 
S]nlf4. 4444414, 4 4^ °ll 44 444 44 44H_4 

4444 441] ^4 ̂ 4—4 4^ 4 2l^?t80% °1^°>4^ 
7-1 <i i 7.-1 -#3g-s§ ^ifl^rl-51^4 HI- 4 ̂  *>^r ^ °-S-, 44 ̂  #7] 4 
^1 Jr nf-^l 44^!— S. 44(i: alpha-methylation, alpha-hydroxylation), ^] 7] (a]] 
deamination) ££\r ^4(^1: N-mcthylation)4 6c3 UH 1 "r- §14. 
^^4 91 4^-44 €4 H ^°fl4, 4#4 ̂ 4 ^4^4 444^ 4#4 

^4 4^°1 44^ 4#4^4 ^4^4 4^4^ 
444^r4^44444^4^i 4^ 4#4 ̂ 4 ^4^4 4444 
444 4^4 01 oi^ei £M] 4^s4 444^r 
4^444. 
^4^°114 4^ "4#4 ̂ 4 ^4^4 44"^ 4#4 ̂ 4 4^# 

^4444 44^ 4#4 ̂ 4 44^4 N-44 c-44i 44^r n 
o) Aj- O\M] ^4°1 ̂ 7} 4^114 ^ 311- 4 4 44 ^71-4 44 ̂ 44 4 4 i 
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^ 4^1 i^>)£ 7^44. 
[44] GLP-1^ ^ 

^1# #4*Kn. #^4^ ̂ 1# 43. tfl W. 
^7^ 37fl5] 4 ̂ 7^, GLP-1 ^ GLP-2S 
^7]*\ GLP-1^ GLP-1(1-37)# 911^1 &*) 7]^oj 

^ Efl o] ji GLP-1(7-37) ^ H GLP-1(7-37)°] 
GLP-l(7-37)^r*i<i^iJL:2S. 5*1 £]^- ^4 *1 "I# 4^4. 

[45] wfsJ-^Tfe GLP-1 TT*H1^ Arg34-GLP-1(7-37), Gly8-GLP-l(7-36)-°l-'D] H, 
Gly8-GLP-1(7-37), Val8-GLP-l(7-36)-°M H, Val8-GLP-1(7-37), Val8Asp22 

-GLP-l(7-36)-°M H, Val8Asp22-GLP-1(7-37), Val8Glu22-GLP-l(7-36)-°M H, Val8 

Glu22-GLP-1(7-37), Val8Lys22-GLP-l(7-36)-°MH, Val8Lys22-GLP-1(7-37), Val8Arg 
22-GLP-l(7-36)-°M H, Val8Arg22-GLP-1(7-37), Val8His22-GLP-l(7-36)-°M H, Val8 

His22-GLP-1(7-37), Val8Trp16Glu22-GLP-1(7-37), Val8Glu22Val25-GLP-1(7-37), Val8Tyr 
16Glu22-GLP-1 (7-37), Val8Trp16Glu22-GLP-1(7-37), Val8Leu16Glu22-GLP-l(7-37), Val8 

Tyr18Glu22-GLP-1 (7-37), Val8Glu22His37-GLP-1(7-37), Val8Glu22,Il33-GLP-1(7-37), Val 
8Trp16Glu22Val25Ile33-GLP-1 (7-37), Val8Trp16Glu22Ile33-GLP-1(7-37), Val8Glu22Val25Ile 
33-GLP-l(7-37), ^ Val8Trp16Glu22Val25-GLP-l(7-37)S 4^ 4^ 

4 $1 °_4, ^ 
[46] 2 11#^ ^1 i^l^-4^ GLP-14 53%5] 6Mt4 

*11 397fl o}v] ic4^l^^l #5] ̂  H] , *1 14JL: 
2S 5*1 £] \r °}v]t*> *1 1 ^ €^-3£r *1 1 «UL: 3^-S. 5*1 £] 
4^1^ *11# ^Hr^, <53)^-4^ 2«I ^ 3«1 3*1 ^*>^1 4°l?t 
i 4il1tl-4 -n-*Ml °] <53)^-3^ -53)^1^-4^1 2«i ^ 3«i 3*1^1 4^1 i^>°l 
44 A-flel ^ ^l^M Ser2Asp3-^l€^-4(l-39)S. 5*1 € 
4 $14. 5 4^ <53)^-4 #*HlS*1 <53)^1^-4^1 38# ^ 39# 3*1 ̂ 1 
4# i-Aj-oj 44 Al) el ^ eH*l *1M ZP-10^ Ser38Lys39 

-<53)44-4(l-39)-LysLysLysLysLys-oHHS. 5*1 £H *11#^: 4^1 
*11#5Hr4. 

[47] -=n^l£2-^"^l(oxyntomodulin)-c: s"^-7l-5--Sl :fl4i ?! 
H^--i"^-7l-5(pre-glucagon)^-S.^-Bl ^^l^ ̂  H] HS*1, GLP-14 4^ 

*^#Ml «Hl*H L-^ias4^ yovM4. 
*11#:^: 5S 5*1 s]^ 37711 Si 4#^°-^. 4^ ^ = ̂ o_S*1 
#^11- ^#1 "7^3 714# 43-^4. 

[48] 1144 4# l-5]^ElH(GIP)^r <£<££. 44^ 
4^5^ ̂ £°11 #1RH1*1 Il#^3 

1lH211 ̂ (incretin) °-S*1, *1 1#^: 6 °-S- 74fl £] ̂  427fl $\ o>ul 
^*^£]TJ] K^la°11*1 ^1^4. GlP^r yHEfAllso]lA-l ^3.^ 

11#5i ^ti]l-7}4Alz] ^01-^4 H^el^l 14^, 
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# 4# a 4# 4 4^4#, 44 # # # # II Jl## 7># JL §14-
[49] 4# ft 44 44 4 ## #44 4# # 4 H, # 44# 2^r 44#4 44 

444 #s##4 4^#°-S #44 4 §li 2f£ 71-444. #4 4# 
4# ̂ 4 4 s°] 44 #4 4—3. N-44 4# ̂ 4 47) # 
44# t#-(deamination)4 ##4 4# |ElHElf^4. 

[50] 4### # 43ls#,4 4##4 444 4## ##4 4# |H]H4 
4#4#444# ##H. 4^#4 Ji4(Soiid phase) ###4 44# 4# 4 
4 §1 °-#, 4## ##4 4# |H]Hf S44 tfl44# 4## 4###H4 
#s# #4 71-444. 

[51] 471 GLP-1, #44-4, #44-3,44S2-44 24 GIP# 44# 4 4### 
GLP-1, <33)44-4 24 "53)44-3# 44 #4# 4#t4# #4, 44 ̂ /24 
471-4 4 # # 4 44 o] 44 0}v] ̂ 4 4717h # 431, 444, 444, 
#^# = 4 ## ££4 4#H. ## 4# #§ll 44# °.s 4#4 13^1 
##4#, 4### #44 4# 4#4 #4 44 444. 

[52] # # 4 GLP-1, i 44-3 24 # 44-4# 44# #1 31 §114 4, GLP-1 24 
<33) Aji4.44 c-444 #4 4*114714 #4## 4#^4# 
t2tr^l(norleucine)^S #44 #44 4### 44 W097/46584; 
444# 4(pentylglycine), jL5LH44(homoproline), 
34-444#4(tert-butylglycine)4 4# #4## ##^44 S44 #44# 
4# ̂ 44 # 44 4## # 44 W099/07404; i 44-4# c-44 4# ̂ 4 
47l #44 444# 4## i#ft4 4#t4##S4### 471444 
4#t4°-S #44 #44 4### 44 US2008/0119390 4# #### 
§1°-#, #44 4JI44 °-S# 4 #### #444. 

[53] 4 4## #4 #44 4# ##H 4£#4 47)4 44 44 4## #44 
4# ##H, ## 44# 24 44# N-44 4#tnf-24 4#t4 
4#71- 4# 24 44 4444 4^4 4#4 44 4# °_s 44. 

[54] 44#4#4,4 4## 44 #44 4# ##H4^#4 #44 4# 
##H# N-44 # 4# 4#^4 471# #4471- 4# 24 44 4444 
4^4 44#4# 4 4^##4. 

[55] #7) 4 4# N-44# 4# 24 44 4444 4^4 4#4 4 4# # 44 
#44 4# ##H 4£#4 4## #44 4# ##H# ## GLP-1 
44## 31# # 44 ## 44(Kd)4 44 44 4# °-S 44. 44# 4#4, 
4 4## 44 #44 4# ##H4^#4 4## #44 4# ##H# ## 
2# #4, #4 44# 4#4 3# #4, 71-4 44# 4#4 6# #4 471-4 
GLP-1 44## 314 ## 44(Kd)4 4^4 4#4 4#4, ## #4#4 
44 ##4. 

[56] #44 4# ##H# N-44 44471-4# 24 44 444s 4#4 4 
4## 44 #44 4# ##H 4^#4 4# 44# 4#4 444 4## 



WO 2014/107035 

8 

PCT/KR2014/000025 

4 §11 §1° 4, 4^44-4^ 44*11- o]#4 £*) ^4^4 
N-4:4 *1 ̂ 4 4 ̂ 7l 44-44 ̂  4 4 *1 ̂ 7] 4, 
44-4^# 444" °S-tf £E^r 44 #*1*1-1- 444 4 §14". 

[57] 4^ 4-444-4^r, £ 4:44 4^ N-44:4 4 *>7]- 44 si g-M) 
44H-fK£4i±r o]^4 K.n] 44^4 N-4:4 Til7-1 si 
#514 (desamino-histidyl derivative); JL$\ N-4:4 44 ic Hw# 4—#4 
H-^-^-S. 7] si- f 1- -fr i:_x]] (beta-hydroxy imidazopropionyl-derivative); - £ -1 N-44 
o}4 ic ZLf-# 27114 4 1 (methyl) 4:71 S. ̂ 44 ft 
#514 (dimethyl-histidyl-derivative); HSl N-4:4 44ic H^f-# 4~—44 

7] si-f 1- #i:-4 (beta-carboxy imidazopropionyl-derivative); - £ -1 N-4:4 
*1 ̂ 4 4 ̂ 7] Si 44 4"^# *117-1 *H o] v] tflpoMl l(imidazoacetyl) -ZLf-4:# 
4~4~§" -fri:-4(im idazoacety 1 -derivative) #4 S'H'-s §1—4, N-444 
4441" £E# 44 #4*}S 44 4 4 ̂ 4 §1# 4 4 44 4 4 4 4 4 4 
o>4 t-44: 44^^.1- 44 #£47l-£Eft^ 4"44 4^r°ll #?t4-. 

[58] 4-44-44 N-44:4 4*1-71-444 4#4 ̂ 4 IHIHK^^I 
^4 544^4 §14-. 
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[59] 

r 
N-

B, 

H-CCH2 
" c peptide 

0 

desamino-histidyl (DA) 
insulinotropic peptide 

.8. 

H' c-peptide 
it 
O 

beta-carboxy imidazopropionyl (CX) 
insulinotropic peptide 

A 
H3C-.CCH2 
H|C*" peptide 

dimethyl-histidyl (DM) 
insulinotropic peptide 

r B. 

HO-c,CH2 
H" c-peptide 

O 

beta-hydroxy imidazoproionyl (HY) 
insulinotropic peptide 

C-peptide 
o 

4-imidazoacetyI (CA) 
insulinotropic peptide 

[60] 
[61] ^ 4^ N-W^l 

-fKE-Sfl oil "cr N-W ^ *117j ^ #7] 3l^oj-4 t.-Sl ̂  $] 
C-W ^-f-°l HS€0MH(propylamide)S *1^S. -n-S.^7> 

[62] ^"7]sq- 7^0} *1*1-71- l^^Sl K-V) jgE] rr ^>7l 

^s*l 5*1 9.M. 

c^. ,^H 
L/ **C-~"Peptide' !) 

o 

DA-insuiunotropic 
peptide-propylamide 

[64] 
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[65] tf-gf 4 44447^, £ 1^1 4^ 11#^ ^4 ̂ 4^ -fK^l^ GLP-1, 
<33)44-4, <33)^14-3, GIP, °14 444 £E4 4^4 N-14 
*1 ̂ 4 4 ̂ 7] 7} 31^-44 i-.-s] 1, rfo] pj] 1_4 1, Uj] Ef-*1 ̂ 44 
°]442:HS-4_$.l, 4_o]n]r]-5o}44 44-4^44 
°144^HS4^-4S 4^4^ N-144 447t4W 4! ̂  §14. 

[66] 1^4 1 4#4^4 
44H. -fK£^ 44 444 IS 5.4 € ^r §14. 

[67] R1-X-R2 <444 l> 
[68] #7] 4°ll4,Rl^ 31 ̂ -44^-4^41,4014 4.4^41, 44-4^44 

°144SHS4^.1,4-°|44^441 4 44-4^44 
oi44^s^4 o^s 4444 4°-S44 444^., 

[69] R2-cr -NH2 2~ -OH°l JL, 
[70] X\r Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly Gin Ala Ala Lys 

Glu Phe He Ala Trp Leu Val Lys Gly Arg Gly; 
[71] Ser Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Met Glu Glu Glu Ala Val Arg 

Leu Phe He Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser; 
[72] Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Met Glu Glu Glu Ala Val Arg 

Leu Phe He Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly Ala Pro Pro Pro Ser; ££\r 
[73] Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg Arg Ala Gin 

Asp Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg Asn Asn He Ala^J. 
[74] 
[75] 1^4 4444 4443H14,47l 4#4 ̂ 4 ̂ B]H-TK£S)1^ <33)44.44 

N-14 447> 41] 4 4^4 ̂ 4, <33)44-44 N-14 ̂ HicHf-4- *117] ft 
31^44 t-4 — 4 l-<33) 44-4(desamino-histidyl-exendin-4, DA-"53) 44-4); 
<33) 44.44 N-14 44 ̂  ZL#-i: 4 —44 ^-w—S. *1 4ft 4 4-4 —44 
°]1;] 4^—-§-4 "33) 4 4-4(heta-hydroxy imidazopropionyl-exendin-4, 
HY-<53) 44-4); <33)44-44 N-14 4^44 44ft 

44-4^44 
°] 1;14^HSl- <53) 44-4(beta-carboxyimidazopropionyl-exendin-4, CX-01) <4 4-4); 
<33144-44 N-14 44 ic Hf-4- 27114 nil 1 ̂7] s. 44 ft 
40] 41-4 — 4 4-<33) 44-4 (dimethyl-histidyl-exendin-4, DM-"53) ^]l1tl-4); ££\r 
<33144.44 4 44 0}niv^44 4^444 44 4dh# x)l7] ft 
°] 4 4^441-^ 44-4(imidazoacetyl-exendin-4, CA-<53) 44-4)1 §14. 

[76] 2ft, ̂ l^l 4^ 4#4 44 ^4—TK£4^GLP-1, -53) 44-4, "53)44-3, 
44£2-"t4, GIP, °14 4A>4 £E4 444 N-14 ̂ 1 ^ 7> 
31^-o>4^-4^4 is 444 JL ZL4 C-14 4^44 ̂ -f-°l 
HS|o}PlHS 444 §14. 

[77] 1^4 44- 4443H14,47l N-144 447t4W 444 44 44H 
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4^4 ^ ̂  44-44 N-44 44 ic nf-# *117] 4 
4 ̂ 44 5-4^44-^44-4^-<53) 44-4)4 C-44 4^44 ̂ .f-°l 
HS^^lHS 444 
DA-"^ 44-4-i£iiL4-44 H(DA-Exendin-4-propyl-amide)7t 5L44 4 §14. 

[78] #7] 4^4 #4 44 5-44 *1 ̂ 4 4 #7] Si 44-44 ̂  *1171 2^ 
4 4471 ̂  44-444 *117] ft 4 °_S4, H 4 Si o}T3l ^A> X\ <g £ ̂  5] 
44 °l 4444 4, 444 *11 444 ^44. 

[79] #7] -53) 44-4 -fi-5.*11 4 4°1 44^44 444 44 44^, ̂ 44 
•53) 44-3, GLP-1, 44S2-4 4 4 GIPS] N-44°ll £ °1 ft *1 ̂  2^ *117j 7} 
3.= §~4 4 §1°_4, 444 44 44 °l 4444 4 °|4 444 ̂  
44°ll51 5L4 ^44 4 §14. 

[80] 4 4^4 Q £*) 44^ 4£4°H4 N-44 4444 ££ir 44 
444^4 41] 4 GLP-1 44444 §115]# 4444 4^4°1 #7] 444 °ll 
Sift 444 44 44^4 4171 (clearance)# 444 4 §1^-4, 
444(desensitization)4 4 4C>144 4°1 444 451444 444 4 §14. 

[81] 2ft, 4 4^°11 4^- 444 44 44^4^44 444 44 44^4 
N-444 444 ̂ 4 2^ 4 444s 4^4^ GLP-1 444 °ll 44 44^ 
44s H§11 444 44 44 °1 441] 444 44 44^1 44 ̂ 7}S\JI, 
44 4(m vivo)°1] 4 444 14 *1444 444 4 §14. 

[82] 4 4^4 4 44 i°ll44, 444 44 44^4 N-44 44^44 
444# ̂ 4 2fe 44 444s 4^44 444 44 431471-
GLP-i 444°11 44 441] 444 44 44^i4 ̂ 4 45] 44(Kd)# 
7H4, °ls 44 GLP-1 44444 444 44/4s]# 444 4 §144 
444^4(44 i 1 4^). 24,44 N-444 447t 41] 4 444 44 
44^ 4^44 447t 41]44 &4 441] 444 44 44^^ 44 4 
24 ^^7}$. 444 44 444 4444^(44 i 2 4^), 4i^ 44 
2-4(db/db44^)°114 441] 444 44 44^1 44 454 4^471-4 
14 *1444 44444(44 i 3 4^). 

[83] 444, 444 44 44^4 N-44 447t 41]4 4 4^°11 44 444 
44 44— -fr£44 GLP-1 444°fl 44 4si 447t 47t4°1,4 GLP-1 
444^444 4s]71-^71-401 4 4444444 
4444 4 4 §14. 

[84] 444 44 4°1, 444 44 44^4 N-44 44# ̂ 4 2^r 44 
444s 4^444 GLP-1 44444 44^, 44 44 444^444 
4 s] 7} 47t4 °1 444 44 44^4 444^ 444 47t44 4 §144 4 
4^°114 44°14. 444,44^°11 44 444 44 44H. 
4^44 444 14 444 4 444 44 444 *112^ 4i^ 4^4 
s4# 4444444 444 4°I4. 
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TMMH V]JL 
[102] GLP-1 o]^ *-v) ^E]H-fK£xl]5] 

It1?! #5]-^^- (surface plasmon resonance: SPR) o'' *) (BIACORE 3000, GE 
Healthcare)# ^]-g-^M °1 Trfl, N-W ̂ 7} &V) 
^H]H -^-£.^15. CA-^)€^-4(CA-Exendin-4), DA-^)€^-4(DA-Exendin-4), 
HY- <53) 4)1 ̂  -4(HY-Exendin-4) ^ 
DA-<53) 4il1tl-4-i£S-^.-0l-T3] H(DA-Exendin-4-propyl-amide)# ^]--c^]-$f ^ ̂ 7] 
C A--53) ^1^-4^ <53)^-45] N-sT^J ^E]^ #7] S] <£4 7]-^ 7j ^ 
-fK£^Hjl;DA-<53)^ltl-4^ <53)^-45] N-sT^J ^Hic ZLf-# ^]7-]ft 
-^-£.^lo]ji;HY-^)€^-4fe -33)^1^1-45] N-sT^J ic aft 3] 
af 3-; DA- <53) ^l-4-HSil-0MH~ <53)^-45] N-HT^J 

^ll7]^|-JI C-W 7]- = 4€ af-°l HSl4DlHS ̂ )t?! 
-n-S.^1 °]ii|\ °l"!rS]; ^1^1^ <53)4il1tl-4(exenatide: Byetta)# 

N-\'J;Vi f|sf 7f «i 6^] oil A]] Vl-4 -ff i:-^l >S°r American Peptide 
Corporation^]-# -fr^TI u"'o1 5A14. ?i91! 6c3 ^1^1-4-, r Amylin 
Pharmaceuticals^]-S^B] 5] H-^F'M ch 

[103] GLP-1 n^-g-*fl # CHO-DG44 ^ S°fl *\ hGLP- 1R/GST ^ £fl S. M*] 7] JL 
hGLP-1R/GST# CM5 ^ (amine coupling) 

^>^4. hGLP-lR/GST7]- JL?§ £1 CM5 ^ °fl #7] N-sT^J ^ Q 
oi^ei ^ti] ^E]rr -f>-£xi]#^£^s s)^?F^ GLP-I ^-g-^flsq-s] 

°H N-W ^7]-^^ <?l#5l^til ^E]H^-£.^lsq-
GLP-1 ~rJo~*1] Al°l -I 4i u" ^ -?r 1:1 ^7"° I — -1 u" 2-^(Langmuir fitting model)0!] 
ufe]-JI, ZL ^4# £ la le^W 5. H 

[104] 
[105] 5. 1 

[Table 1] 

*]S- pH7.4°lH ka(l/Ms, xlO5) kd(l/s, xlO4) KD(nM) 

<53)^1^-4 <8=3^ 3.70+0.06 5.26+0.11 1.4+0.05 

CA- <53) 4.Q-4 ^Ai ^14 1.20+0.11 31.5+0.56 26.3+2.08 

DA-<53) ^1^1-4 

^Ai ^14 
1.13+0.08 36.5+1.40 32.2+1.89 

DA-<53)^-4-HS 
rf.o]--n] H. 

^Ai ^14 

1.04+0.11 33.5+1.40 32.6+4.17 

HY- <53) ^-4 

^Ai ^14 

0.90+0.07 38.3+1.92 42.7+4.10 

[106] 
[107] #7] 5. 1 ^ £ la ifl*l le°11 ^°l, <53)^-45] 
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[118] 44 i 3: N-s:4 4l?4 4«1 
fll ja 

[119] N-44 4471- 4W oj^ei v-v) ^E]rr 4^0} ifl(mvivo) 444 
4^471 ̂ 14, 4^2.4 44°H4 o]^ 44^44444^ 
til 1^444. db/db 44^(Jackson Lab, 10-124^)1" 244 44 44 4 4 4, 
0.0144 1000 mcg/kg5] 44H <33) 44-4(exenatide: Byetta)4 N-44 447)-
4W 444 4*1 ^H. o-r^ll- 44 44 4^4534. °H 

*1 ̂ 1 #(vehicle)4 444711 4^14^°-^, 4 nH 4£°H4 4°i 
44i 44 14 444 *1^1# tflti] % 44 7)144^4. 

[120] 44 4^1 14 4 4°H 3I5H4 14 4^71^444 
4^45^, 4 4^1 45L°H4 tflti] 44 ̂ 4 JL44 H5]#(Prism) 
HSZL^4 o]-g-4&| ZL 44(ED50)4 44534. 

[121] 
[122] 5.3 

[Table 3] 

4 s. ED50(mcg/kg) R2 

N-44 4471- 41] 4 444 4*1 
4^1^451^1 

2.30 0.99 

441] ^44-4 9.92 0.98 

[123] 
[124] -#7] 5. 3 4 £ 3°fl 444 44 44 4i^ 2-1 44°H4 4 4^ i 44 

N-44 4471-4W 444 4*1 ^E]H -fK2*1l4 441] <33)44.4^4 ^5yfl 
^51^71-4 14 *1444 44444. 

[125] 
[126] 4-71 444^4^1 4 4^i 44 N-44 4471-41] 4 444 4*1 ^E]H 

4^14 GLP-1 44^H tfltb 4^1 44 ̂ 7>s 44 GLP-1 4-MS4^ 
^7} 44^1 4^sH 441] 444 4*1 4^i *14 444 14 
4^44 444i, 444 471-4 444 4*14 4 44 *-1444 4444 
4^4 4 4 44. 444 4 4^i 44 444 4*1 4^H. 4^14 421] 
4i^ 4 si *114 444i 444 4 44. 

[127] 
[128] °14^ 4^ °-S4^1,4 4^°1 444 7)444^1 4 ̂ 44 4 4^°1 n 

714^ 44°]4 44^ 4^4 4^44 QJLX\ 44 4^1^4 ^^444 
4 444 44 °144 4 44 4°14. °14 444&l, °14i4 7144 
44i44 2.4 4i4 i4^4 4°H 4^4 4°1 44 4 °-S4 
o]^^44 44. 471 444 4^ii44 4444 4^1 
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4W ^71-^4^4 44°H S44^ 4 *-£. ̂ 44^4 fl-4. 
[129] 

[130] 4^ N-44 447]-4^S4 4^4 ̂ 4 ^4^4314^ GLP-1 
444^44 4444 4^4^ 44 444 °H 44 4#4 44 |E]HS] 
4i7j (clearance)# 444 4 §1—4 444(desensitization)-ir 4 4^44 4 4 
§14. a4 4 4^i 4^ N-44 4471-41] 4 44^4^44 
444 GLP-1 444°H 44 44^ 44^4^ 441] 444 44 44^i 
4^fl 444 44 44 4 44 ifl(fflvivo) 44 *1444 444^ 
4i^ 4 si 44 4444 444 4 §14. 

[131] 
[132] 
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*\ JL: 6 °-S- SLA15] GIP, ^<?1, 
&M) 

9] *118%H1 9X6] A1, #7l € <3^ 9l"k& &*) ^ H] H. £E^r ZL5] 
TT^HI 71- GLP-1 -fr^Hl °13-, Arg34-GLP-1(7-37), Gly8 

-GLP-l(7-36)-6MH, Gly8-GLP-1(7-37), Val8-GLP-l(7-36)-°l-'Dl H, 
Val8-GLP-1(7-37), Val8Asp22-GLP-l(7-36)-°M H, Val8Asp22 

-GLP-1(7-37), Val8Glu22-GLP-l(7-36)-°M H, Val8Glu22 

-GLP-1(7-37), Val8Lys22-GLP-l(7-36)-°M H, Val8Lys22 

-GLP-1(7-37), Val8Arg22-GLP-l(7-36)-°M H, Val8Arg22 

-GLP-1(7-37), Val8His22-GLP-l(7-36)-°M H, Val8His22-GLP-1(7-37), 
Val8Trp16Glu22-GLP-1 (7-37), Val8Glu22Val25-GLP-1 (7-37), Val8Tyr16 

Glu22-GLP-1 (7-37), Val8Trp16Glu22-GLP-1(7-37), Val8Leu16Glu22 

-GLP-1(7-37), Val8Tyr18Glu22-GLP-1(7-37), Val8Glu22His37 

-GLP-1 (7-37), Val8Glu22,Il33-GLP-1 (7-37), Val8Trp16Glu22Val25Ile33 

-GLP-1 (7-37), Val8Trp16Glu22Ile33-GLP-1 (7-37), Val8Glu22Val25Ile33 

-GLP-1(7-37), ^ Val8Trp16Glu22Val25-GLP-l(7-37)S 
^o.SJfBl ^insl^r ^<?1, 

10] Til9X6] , #7] €<3^ ^H. ££^r ZL5] 
-frA>^l7l- ^ JL; 43 ZP-10(Ser38Lys39 

-<33j ^1 tl-4(l~39)-LysLysLysLysLys-6>^l H) <*) ^1^-4 -fr^Hl £1, 

11] Tl] l^Hl ^7] ^H]H 7}n$\^^i 
oj^el v-V] GLP-1 Ul ^5] 
^(Kd)# ^<?1, &*) ^HlH -^-£.^1. 

[^U- 12] *fl5lMl £M*1, #7] -fK£^7l- *>7] 
lSlAlsjH ^o]; OJ^ ^HiH o.^; 

R1-X-R2 cSf^l 1> 
#7] r-H^.oj-ult-^l^Hlii, 
Ul] Ef--er] o] n] S]4-o] n] cf^o]-/-]] if] ^ 

«11 Ef-7l-= 4A1 ^^£l^ 5-^.S^-Bl 
^inslji, 
R2-cr -NH2 £E~ -OH°] JL, 
X\r Ala Glu Gly Thr Phe Thr Ser Asp Val Ser Ser Tyr Leu Glu Gly 
Gin Ala Ala Lys Glu Phe He Ala Trp Leu Val Lys Gly Arg Gly; 
Ser Asp Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Met Glu Glu Glu 
Ala Val Arg Leu Phe He Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly 
Ala Pro Pro Pro Ser; 
Gly Glu Gly Thr Phe Thr Ser Asp Leu Ser Lys Gin Met Glu Glu Glu 
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Ala Val Arg Leu Phe He Glu Trp Leu Lys Asn Gly Gly Pro Ser Ser Gly 
Ala Pro Pro Pro Ser; ££\r 
Ser Gin Gly Thr Phe Thr Ser Asp Tyr Ser Lys Tyr Leu Asp Ser Arg 
Arg Ala Gin Asp Phe Val Gin Trp Leu Met Asn Thr Lys Arg Asn Arg 
Asn Asn He Ala^. 

13] #7] &M] -fK£^7l- GLP-1, 
<33)^1^-4, <33)^4-3, GIP °13 

^1^E]4 #7] 7} C-i]^-C>>T3] ^IsJrS] JI, 

C-W ^lt?! ̂ <?1, 

14] *1112%H1 ^, #7] 911^1 &*) ^ H. 7} <33] ^4-4^1 
N-^4 o}v] ̂  nf-# Til 7j ̂  
Ml—^^l ic-'S'] iE] l- <33] 4il1tl-4(desamino-histidyl-exendin-4); 
<33] ^1^-43 N-sT^J ic ~s]ZLf- o_g_ x] 

°1 U1 4il1tl-4(beta-hydroxy 
imidazopropionyl-exendin-4); 4il1tl-4-S] N-sT^J °]-i;] V- H^§--=k 
7} s 4^ ZLf- o_g, tffl Ef-7|- = 4A1 
°]1;] cl^ J£ ^ - °^! <4 f!-4(beta-carboxyi m idazopropiony l-exendi n-4); 
<33] ^T2-4<2] N-W °M ic Hf-4- 271] $] v\M ^[7] S. ̂  tb 
cl °| »I1 ¥1-^1 H| Vl- *11 f!-4 (dimethyl-histidyl-exendin-4); ^ 
<33)411^1.40] «|^1] o]-T3] v^XFo]4^# *11 Tit!: 
°] 1;1 C1?^01-^]1 ¥1 - *11 f!-4( i in idazoacety l-exendi n-4) ̂  -S 
^o_SJfBl ^insl^r ^<?1, &*) ^ElH-fK£*11. 

15] *11131H1 A1, ^7l 9l"k& &*) ^ Hi H. 7} <33] ^14-43 
N-^4 O}V]ic nf-i: *HT-14JI H$] C-W T1-=4€ ^w°] 

DA-^ 4il1tl-4-i£S-^.-0l-'D] H(DA-Exendin-4-propyl-amide)1?] 7A ^1, 

16] *11lU" Ml*1 *1115U" ^ ̂  & %H1 4s o]^4 v.*] E] rr 
-fi-S-Sfll- -^JL^ tJ-rr^ *)£.•& 

17] *111U- Ml*1 *1115U" ^ ̂ & %H1 4s o]^4 v.*] E]H. 
-fi-S-Sfll- ^11- ^S. tfl^Tll $-£.*& °-S-
^ Ml Til *\ ^ Zj 54^ yj-wq _ 


