(9] FEARXABEERX DR/

[51]Int. CT
CO7K 14/605

(12] KHHFHBFAFRBH A61K 38/26

[21] HsiE 99814187.9

[3]2%FB 200241H2H

[11]27% CN 1329620A

[2]1%WE 1999.12.7 [21]4iN8 99814187.9
[30] k%4
[32]11998.12.7 [33]US [31]09/206,601
[32]1998.12.7 [33]US [31]60/111,255
[86]m&Hi¥ PCT/EP99/09660 1999.12.7
[$7]EEGAH WO000/34331 3 2000.6.15
[sS1MANEEMRANE 2001.6.7
[T1]mimA DR R R RS REH B AR
it REER
[12] 80N EIEK

[d]ERREANY RXEREAERMUEERAHE
rREA X B GEHE

BUMER 327 T B84 51 | HHERE0 |

[s412ME®  [REILRRAREC - 1 B2
[S71 3%

ARPY R MR RAREK - 1 WAL K%
NoGIE: 3 3i0r N B et VL b kR L o p g7 3D

HagmrRtnaHnYd 69,

ISSN10O08-4274

J iR A AL IR



10

15

20

25

------

m # B K F

1. =MD ED

(Rst) AT AP AT A A A A A A A AT A 1B A1 A2 a2 pZ2 A2 24
AZE_A26"A27—A28_A29_A30_A31_A32_A33-A34_A35_A36"A37_A38_A39_R1,

(I)
Hoe
A?%L—His, Ura, Paa, Pta, Amp, Tma-His, des—& & -His, B
A*#:Ala, D-Ala, Aib, Acc, N-Me—Ala, N-Me-D-Ala&{N-Me-Gly;
A’RGlu, N-Me—Glu, N-Me—AspEkAsp;
AYRGly, Acc, B -AlaB{Aib;
A" R ThrESer;
A% R Phe, Acc, Aic, Aib, 3-Pal, 4-Pal, B -Nal, Cha, TrpEX'-Phe:
A" R ThrikSer;
A" SeriAib;
AP R AspELGlu;
A" Val, Acc, Aib, Leu, Ile, Tle, Nle, Abu, Aladk Cha;
A"RSerd Thr;
A"RSers{Thr;
A" RTyr, Cha, Phe, 3-Pal, 4-Pal, Acc, B —NalakX'-Phe;
AR Leu, Acc, Aib, Nle, Ile, Cha, Tle, Val, PheBX'-Phe;
A" R GluBkAsp;
A*#RGly, Acc, B -Ala, GluEAib;
A¥RGln, Asp, AsnERGlu;
A"fEAla, Aib, Val, Abu, TleB{Acc;
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A® & Ala, Aib, Val, Abu, Tle, Acc, Lys, Arg, hArg, Orn, HN-CH ((CH) .

-N(R"R") ) € (0) BEHN-CH ((CH,) .~X*) -C (0) ;

A*RLys, Arg, hArg, Orn, HN-CH ((CH,) . -N(R"R") ) —=C (0) BHN-CH ( (CH.) .
-X*) -C(0);

A" RGlu Asp, Leu, AibBELys;

A® BPhe, Pal, B —Nal, X'-Phe, Aic, Acc, Aib, Chad{Trp;

A¥R1Ile, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, Alag&Phe;

AYRAla, AibEiAcc;

A'is Trp, B -Nal, 3-Pal, 4-Pal, Phe, Acc, Aib & Cha;

A¥RLeu, Acc, Aib, Nle, Ile, Cha, Tle, Phe, X'-Phem{Ala;

A¥RVal, Acc, Aib, Leu, I1e, Tle, Nle, Cha, Ala, Phe, Abu, LysE%X'-Phe;

A*RLys, Arg, hArg, Orn, HN=CH ((CH,) .~N (R"R") ) ~C (0) BXHN-CH ((CH.).
-X*)-C(0) ;

A*#&Gly, B -Ala, D-Ala, Gaba, Ava, HN-(CH,) .~C(0), Aib, AccEa D-&
ER

A* & L- BY D-Arg,D- 8, L-Lys,D- B! L-hArg, D- 8% L— BY Orn,
HN-CH ( (CHz) ,~N(R"R™) ) -C(0), HN-CH ((CH.).~X")=C (0) B HH| B s

A" R Gly, B -Ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, HN
—(CH,)» —C(0), HN-CH ((CH.) .~N(R"R'))-C(0), a D-E £, T IMFR;

A” & D- B, L-Lys, D- 2 L-Arg, D~ B{ L-hArg, D- 8% L-Orn, HN-CH ({CH,)
-N(R"R"))C(0), HN-CH((CHs).~X*)-C(0)Ava, Ado, Aec B MIEx;

A” /& D~ 8 L-Lys, D- 8k L-Arg, HN-CH ((CH.) ,~N (R"R"") ) -C (0), Ava, Ado,
B Aec;

FIRHBI WX 4 51E B (C-Co) e, OHFT X &

R'A0H, NH,, (Ci—Cao) FEEFE, BUNH-X"-CH,~Z", H 1 X* 4 (C—Cu) 1B ER 43, 7
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“AH, OH, CO.HE%CONH,;

3a / \ \
X' Ayi— — - - T -
X*—N N—(CH,), CH:;" N—H-C(O)-CHZ N N .(CHz)z-NH-C(O)-R?

8,-C (0) -NHR™, L o &5 7k I RYX 43 5] A -C (0) -, -NHC (0) ~EX~CH,-, H H &
RHIPIE0 A1 — 290 B %, BH29; |

RPFIR'E B 43 53k BH, (Ci—Cu) 22, (Co—Coo) BEMRH, 2 (C-Coo) Sr 2,
25 (CCo) SR EE, BE (CCo) $1 2, B (CCo) HIHE, BEE (CCo) i
B, B ZRE (CCo) i %E; BRI Z—H (CH3)2-N-(T3=;J(CH3)2 ’

(Ci=Cso) B, (Ci—Cao) SEEEREEEEE, C(0) X, Y(CH,)-N N-(CH,) SO
r 2/q

_/

27

Y(CH,)-N N-(CH,) -CO-
2, _/ 2q + HAYHAH, OHERNH,; rh0—4; qh0—4;

X (C-Coo) JT &, (CoCoo) BEIBEE, BE (CCoo) JBEE, ZWE (CCoo) i, 32
B (C—Coo) pidt, Fodk (C-Co) BEMEE, BHEE (C-Co) EETRZEE (C-Cu)
ey
FIRHI e AR -4, w4,
BRI i B R5— 248 %, w324,
FRERAnS AR L1518, A,
IR HILAIR MR 43 5l 2H, (Ci—Cyo) $TE, (Ci~Cuo) BRI, (Ci—Cuo) FE T
BEEE, -C((NH) (NH.)) 8 _C((_J)_CHZ__N/—\N_(CHZ,)’_CH3
~/ Y
TR IBIR IR 51 K (C—Coo) S22 £ MF R
A K Ura, PaaBiPta, M AHBERAIRY;
ZRA (Ci-Cao) B ZE, (Ci—Cao) HEZERE WAL, —C ((NH) (NH.) ) BY,

C(O)}-CH;—N  N—(CH,)-CH
2 \ / ( 2)f- 3, jrlfJR“y\]ng(Cl_Csu)ﬁ%?
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(1) B —F0 X (1) 1b &4 1 & ZE B 5h6LP-1(7-36, 378k -38) NH.BL

hGLP-1 (7-36, —378,-38) OHII K AR 55 A [ ;

(i1) & () 4L & A BhGLP-1(7-36, —378-38) NH.B{ hGLP-1 (7-36, 37
2 -38) OHAY B4y, Hrp BN B ALl

(1i1) N (D AP (Arg™”, Lys™) hGLP-1(7-38) -E, (Lys™ (N. -8
f% B 3 ))hGLP-1(7-36,-37 BX -38)-E, (Lys"(N . — % %t B % ))
hGLP~1(7-36, -378%-38) -E, (Lys™"-X{ (N.—#f$tAE%E) ) hGLP-1(7-36, -37
8, -38)-E, (Arg”, Lys" (N . — % %% B¢ % ))hGLP-1(8-36, -37 B -38)-E,
(Arg™*, Lys™ (N . - %5 4% B¥ 3£ ) ) hGLP-1(7-36, -37 B¢ -38) -E 2% (Arg”" ™,
Lys*™ (N. -4 4eBE %) ) hGLP-1 (7-38) -E, HHE & -OHEL ~NH.;

ivy & (D & & B X B 2'-hGLP-1(7-36,-37 =X -38)-OH,
Z'-hGLP-1(7-36, -378k-38)-NH., HHZEH:

(a) (Arg™), (Arg™), (Arg™*), (Lys®™), (Arg®, Lys™), (Arg", Lys™),
(D-Lys™), (Arg*), (D-Arg™), Arg™”, Lys*™) = (Arg”™®, Lys™);

(b) (Asp™);

(c) (Aib"), (D-Ala") f1 (Asp’) FHIZE D —F; UK

(d) (Tyr"), (B & -His), (ke -His), (N-Bt & -D-His") 8 (N-%%
H-D-His");

W) R (D EHARE (a) — () A7 MRS EER MR AE;
A K

vi) & (D th & % A £ (N-Me—-Ala®) hGLP-1(8-36 8% —-37), (Glu")
hGLP-1(7-368%-37), (Asp®)hGLP-1(7-36 B%~37) 8% (Phe’) hGLP-1 (7-36Ek
-37), BHAE LWEZHH

2 MMWMHANER TR A, HPA"HThr: A"HThrs AHAsp;
A" HSer; APHSer; AYAGlu; A¥HGInELGlu; A AGlu; AIA" MTrp: BX
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3. RN ER 2T R BILE Y, HAA HGlu, N-Me-GluBIN-Me-Asp;
A"“¥Phe, AccTiAic: A"HVal, AccEiAib; A"HTyr; A”HLeu, AccEiCha;
A¥HAla, AibElAcc; A®HAla, Aib, Acc, Lys, Arg, hArg, Orn, HN-CH({(CH.).
~N(R"R"))-C(0) BZHN-CH ((CH,) .~X*) -C(0) ; A 4Phe; A®}HIleHfAcc; A”
JAladiAib; A”HLeu, AccHCha; LKA AValalAce; SHZY EAJ#E%

R

4. BEFERFIERIFT R KL &4, H $A" K Ala, D-Ala, Aib, Abe,
A5c, N-Me-Ala, N-Me-D-AlaBiN-Me~Gly; A“4Gly; A”*Phe, ABcERASC; A"
%Val, A6cEiASc; A™HLeu, Abc, A5cEiCha; A®HGly, B -AlaBgAib; A™R
AladfAib; AN 1le, A6cE{ASc; A¥HLeu, Abc, AScHiCha; A" JVal, ABcER
F1 A" 3% Gly, Aib, B

ASc ; A™ 24 Aib, B -Ala, Ado, A6c, A5c BY Gly ;
-Ala, Ado, D-AlaBUM BR: BRI 244 ERTER L.

5. RBEWFNERIFTARM UG YR LAl EZHE, PR
BEIX H-C(0)—; FRHIMMesn 5 H182; R'AOHENH,.
6. HBIBBUAE RSP ML AW 252% F AT, LRGN, R
K (Cr=Cao) 528, (Co—Cao) BEMEE, (C—Cao) BEZE, (C—Coo) R EMEELE, BT R

HO-(CH,),N  N-(CH,),S0,~ HO-(CH,),-N

1%

HN-(CHp),N  N-CH,-CO-

=4

N-CH,-CO-

TRERFERST AN SR A ETEZHH, PR

(CI_CS(}) @E%, (C1—C30) ﬁ%ﬁﬁ@%%ﬁ
AH.

-C(0)-CHy—N

N—(CH,)-CH,

, E_R“
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8. MEMAERTITEN U S YRR L ¥ ErEZaEE, KRN

(C4”Czo) Eﬁi%, (C4_Czo) ﬁ%bﬁﬁ%%ﬁ -C(0)-CH;—N N—(Cl--lz)[.(;:H3

9. M|WHEKIFTBWILEY, KPR EDAN
(Aib® *) hGLP-1(7-36) NH,,

((N.-HEPES-His)', Aib® *) hGLP-1(7-36) NH,,
((N.-HEPA-His) ', Aib" *) hGLP-1(7-36) NH,,

(Aib’, B -A1a™)hGLP-1(7-36)NH;,

(Aib™ *, Arg™ *, Lys™ (N.~+ DU %e B 3) ) hGLP-1 (7-36) NH,,
(Aib™ ®, Arg®, Lys™ (N.—+ [0 k£ Bt ) ) hGLP-1(7-36) NHL,
(Aib™ * ™ Arg®™ ™ Lys™ (N.-+ P4 8i3E) ) hGLP-1(7-38) NH,,
(Aib™ *, Arg™ *, Lys™ (N. - 25 B Z) ) hGLP-1 (7-36) NH,,

(Aib™ *, Arg™ ™, Lys™ (N. —+ Z ki L3 ) ) hGLP-1 (7-36) NH,,
(Aib" * Arg™ " ™ Lys"(N. -(2-(4- + VU %% 2 -1- Uk B )- Z B

#£)) ) hGLP-1(7-36) NH,,

(Aib™ ®, Arg®™ ™, Asp®™ (1- (4-+DU%E3E-URME) ) hGLP-1 (7-36) NH,,
(Aib™ *, Arg™ ™, Asp®™ (1-+ DU %e & ) ) hGLP-1 (7-36) NH,,
(Aib™ *, Arg™ ™ Lys™(N. -+ V045 iE3), B -Ala") hGLP-1(7-37) -0H,

(Aib™ ®, Arg™ ™, Lys™ (N. -+ PU ke Bt ) ) hGLP-1 (7-36) ~OH,
BHE FAEZNE,

10. MRENFEKRIFTAYNEY), LhRLEYA-:
(Aib"*) hGLP-1(7-36) NH,,

(Aib’, p-Ala”™) hGLP-1(7-36) NH.,

6
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(Aib™*, Arg™, Lys™ (N~ P4 4Bt 2) ) hGLP-1(7-36) NH,,

(Aib™** Arg®™™, Lys”™ (N~ D9 Bt %) ) hGLP-1 (7-38) NH,

(Aib™*, Arg™", Lys™ (N.~Z5 Wt 3E) ) hGLP-1 (7-36) NH,,

(Aib™™, Arg™™, Lys™ (N.-+ U 4eBt %), B-Ala™) hGLP-1(7-37) OH,

BH ¥ EAT R

1. —F A &Y, EaFEEREMNFERIFTRMIEY. B
Z A EZMERMAE WSS MR ABEREN.

12. M ANFEERNEENCLP-1Z AP 5 EXERAEANTE, B
SF LABEEREONMERIFARMEYRA AN E ETEZRE.

13, — P REMBERITHIE B TR T, &KW TRE
R TIRUBEIRAA FERE. BRI ERE . SRE S WHERR . AR
B KR, BRGHR. TEMERAER. BEENNESEHER, X
MABAEAT LREEERENNRAEKIFTRNA G2 % B
B2,

14 BEBCFIF R IBFTIR M, Horp Bk B 2em oh TR JR BRI T &Y
B PRI o

15. BENFERIFARKNAEY, HhRrdmedh.

(Aib™) hGLP-1(7-36) NH.;

(B-Ala"™) hGLP-1(7-36) NHa;

((N*-Me-His)', Aib"*) hGLP-1(7-36) NH.;

((N*-Me-His)’, Aib®, B-Ala®) hGLP-1 (7-36) NH,;

((N*-Me-His)", Aib**, Arg***) hGLP-1(7-36) NH,;

((N*-Me-His)', Aib’, Arg™®, p~A1a™) hGLP-1(7-36) NH;

(Aib®, A6c®) hGLP-1(7-36) NH,;

(Aib*, A5c™) hGLP-1(7-36) NH.:
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(Aib® D-A1a*) hGLP-1(7-36) NH,;
(Aib**, A6¢™) hGLP-1 (7-36) NH;
(Aib*™®, A5¢™) hGLP~1 (7-36) NH,;
(Aib**, G1u™) hGLP-1 (7-36) NH,;
(A1b™***) hGLP-1(7-36) NH,;
(Aib****) hGLP-1 (7-36) NH,;
(Aib***) hGLP-1(7-36) NH,;
(Aib**, A6c™ ) hGLP-1(7-36) NH;
(Aib™*, A6c'®* **) hGLP-1(7-36) NH,;
(Aib®*, A6c™**) hGLP~1 (7-36) NH,;
(Aib™*, A6c™) hGLP-1 (7-36) NH,;
(A1b**, Lys™) hGLP-1(7-36) NH;
(Aib™*™ A6c*) hGLP-1(7-36) NH,;
(Aib™*, A6c™**) hGLP-1(7-36) NH.;
(Aib™>™ %, A6c™ ) hGLP-1(7-36) NH,;
(Aib**, ABc'®) hGLP-1 (7-36) NH;
(Aib™*, Cha®) hGLP-1(7-36) NH,;
(Aib®®, A6c™) hGLP-1(7-36) NH,;
(Aib™*, A6c™**) hGLP-1 (7-36) NH,;

llllll

(Aib®, ABc'™*, B~Ala™) hGLP-1(7-36) NH,;

(Aib™™, B-Ala™) hGLP-1(7-36) NH,;
(Aib™**) hGLP-1 (7-36) NH;;

(Aib** Glu™, A6¢*) hGLP-1(7-36) NH,;
(Aib**® Glu®, A6c™) hGLP—1(7-36) NH,;

(Aib*™*"** Glu®, A6c™) hGLP-1(7-36) NH,;
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(Aib*** %% A6c'** ™, G1u™) hGLP~1(7-36) NH,;
(Aib®, A6c™, B-Ala™) hGLP-1(7-36) NH,;
(Aib®, A5c™, B-Ala™) hGLP-1(7-36) NH.;
(Aib’, G1a®, Bp-Ala™) hGLP-1(7-36) NH.;
(Aib**, B-Ala’) hGLP-1(7-36) NH;

(Aib™™, B-A1a’) hGLP-1 (7-36) NH,;

(Aib™®, B-A1a™) hGLP~1(7-36) NH,;

(Aib®, A6c'™™, B~Ala®™) hGLP-1(7-36) NH,;
(Aib®, A6c'® ™™, B—A1a®) hGLP-1(7-36) NH;;
(Aib%, A6c™ ™, B-Ala™) hGLP-1(7-36) NH:;
(Aib®, A6c™, B~Ala™) hGLP-1(7-36) NH.;
(Aib’, Lys”™, B-Ala™) hGLP-1(7-36) NH;
(Aib**, A6c™, B-Ala®) hGLP-1(7-36) NH;;
(Aib®, ABC™ ™, B-Ala™) hGLP-1(7-36) NH;
(Aib™*, A6c™ %, B-A1a®) hGLP-1(7-36) NH,;
(Aib’, A6c"”, B~Ala™) hGLP-1(7-36) NH.;
(Aib’, Cha®, B-Ala™) hGLP-1 (7-36) NH.;
(Aib’, A6c™, B~Ala™) hGLP-1(7-36) NH.;
(Aib®, A6c™ ™, B-Ala™) hGLP-1 (7-36) NH.;
(Aib®, B-Ala™™) hGLP-1(7-36) NH.;

(Aib™*, B~Ala®™) hGLP-1 (7-36) NH,;

(Aib%, G1u®, A6c®, B-Ala®™) hGLP-1(7-36) NH,;
(Aib™*, Glu®, A6c¥, B-Ala®) hGLP-1(7-36) NH,;

(Aib™™ Glu®, A6c™, Lys™ (N.~FEEE), B-Ala”) hGLP-1 (7-36) NH.;

(Aib™*"* Glu®, A6c™, B-Ala”) hGLP-1(7-36) NH;;
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(A1b>* %, ABc'®*™ ™, G1u®, B-Ala®) hGLP-1 (7-36) NH;
(Aib™*, D-Arg®) hGLP-1 (7-36) NH,;
(Aib™*, D-Lys*) hGLP~1 (7-36) NH,;
(Aib®, B-Ala®, D-Arg®) hGLP-1(7-36) NH,;
(Aib®, p-Ala™, D-Lys™) hGLP-1(7-36) NH,;
(Aib**, Arg™**) hGLP-1 (7-36) NH,;
(Aib®%, Arg™™, B-Ala®) hGLP-1(7-36) NH,;
(Aib™*, Arg™ ™ *) hGLP-1 (7-36) NH,;
(Aib®, Arg®™ ™™, p-Ala®) hGLP-1(7-36) NH;
(Aib®, Arg™™, B-Ala®, Lys™ (N~+ DU % Bt 2E) ) hGLP-1(7-36) OH;
(Aib™*, Arg™™, Lys®™ (N~ PU%z Bk ) ) hGLP-1 (7-37) OH;
(Aib™*™¥, Arg™™, Lys™ (N~ WU 4¢ Bt 2) ) hGLP-1 (7-37) OH;
(Aib™*, Arg™™, Lys™ (N~ VUt Bt &), D-Ala™) hGLP-1(7-37) OH;
(Aib™™™, Arg™™, Lys™ (N>~ I4 4% Bt %) ) hGLP-1 (7-38) OH;
(Aib>®, Arg®™™, B-Ala", Lys™ (N~+ DU £k 5) ) hGLP-1 (7-38) OH;
(Aib™*, Arg™™, Lys™ (N~ DU %e Bt 2£) ) hGLP-1 (7-38) OH;
(Aib%, Arg™™, Lys™ (N~ P04 BE %) , B-Ala’) hGLP-1(7-37) OH;
(Aib™¥, Arg™™, Lys™ (N~ U442 Bt 2E) ) hGLP-1 (7-37) OH;
(Aib**, Arg™*, Ado’") hGLP-1(7-37) OH;
(Aib™™, Arg™™, Ado™) hGLP-1(7-38) NH,;
(Aib%, Arg™", Lys™ (N~ D0 4E Bt 2) , D-Ala™) hGLP-1(7-37) OH;
(Aib™™, Arg™™, Lys™ (N*~+ PO fm Bt &) ) hGLP-1 (7-38) OH;
(Aib®, Arg™™, p-Ala", Lys®™ (W-+PUeBE3E) ) hGLP-1 (7-38) OH;
(Aib™", Lys™ (N*-3E L 2E) ) hGLP-1 (7-36) NH.;
(Aib"”, Lys™ (N~ VY be Bt 25) ) hGLP-1 (7-36) NH,;



10

15

20

25

(Aib™™, Lys™ (N*--F /S he Bt &) ) hGLP-1 (7-36) NH,;
(Aib®, Lys™ (N*-FEEEE), p-Ala™) hGLP-1 (7-36) NH,;
(Aib®, Lys™ (N*—+ D042 Bt ), B-Ala™) hGLP-1 (7-36) NH.;
(Aib%, Lys™ (N-+7 4B %), B-Ala™) hGLP-1(7-36) NH,;
(Aib"™, Lys™ (N>~ Mt %), Arg™) hGLP-1(7-36) NH.;
(Aib™*, Lys™ (N~ DU %E Bt H) , Arg™) hGLP-1(7-36) NH,;
(Aib™*, Lys™ (N*—+ 7S 4 B ) , Arg™) hGLP-1(7-36) NH;
(Aib™™, Lys™ (N~ Bt %), Arg™) hGLP-1 (7-36) NH;
(Aib™™, Lys®, Lys™ (N*-3£ Bt %), Arg™) hGLP-1(7-36) NH;
(Aib™*, Lys™, Lys™ (N~ P ¢ Bt 2 , Arg™) hGLP-1(7-36) NH,;
(Aib™*, Lys®, Lys™ (N= 7S §e Bt #) , Arg™) hGLP-1(7-36) NH,;
(Aib™™, Arg™™, Lys™ (N~ B 3E) ) hGLP-1 (7-36) NH,;
(Aib*®, Arg®™™, Lys™ (N*-+ D 42 Bt &) ) hGLP-1 (7-36) NHy;
(Aib™*, Arg™™, Lys™ (N~ 75 ke Bt 2:) ) hGLP-1 (7-36) NH;;
(Aib*®, Arg®™™, Lys® (N~ 24 %) ) hGLP-1 (7-36) NH.;
(Aib®, Lys®™ (N~ E), Arg™, p-Ala™) hGLP-1 (7-36) NH,;
(Aib’, Lys® (N—+ P04 BE2E) , Arg”, B-Ala™) hGLP-1 (7-36) NH.;
(Aib®, Lys®™ (Nt /N kelt %), Arg™, B-Ala®) hGLP-1(7-36) NH;;
(Aib®, Lys®™ (N-Z5E L), Arg™, B-Ala™) hGLP—1 (7-36) NH,;
(Aib™*, Lys™ (N*-3E B 2£) ) hGLP-1(7-36) NH;;
(Aib™™, Lys™ (N~ V442 BE &) ) hGLP-1 (7-36) NH,;
(Aib™*, Lys™ (N-+ ke Bt %) ) hGLP—1 (7-36) NHy;
(Aib"*, Arg™, Lys™ (N°-F i #) ) hGLP-1(7-36) NH.;
(Aib™”, Arg”, Lys™ (N~ 7S fe B %) ) hGLP-1 (7-36) NH,;
(Aib"", Arg”, Lys™ (N-Z2 B ) ) hGLP-1 (7-36) NH,;
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(Aib*®, Arg®™®, Lys™ (N3 BiZE) ) hGLP-1 (7-36) NHy;
(Aib®™, Arg®™™®, Lys" (N~ P4 Bt %) ) hGLP-1 (7-36) NH;;
(Aib" ™, Arg™®, Lys" (N*-4- 7S 4wl &E) ) hGLP-1 (7-36) NH,;
(Aib*®, Arg®™™, Lys™ (N~ 2k 2E) ) hGLP-1 (7-36) NH,;

(Aib™*, Lys®, Arg®, Lys™ (N~ Bt &) ) hGLP-1 (7-36) NH;;
(Aib"*, Lys®, Arg®, Lys" (N~ [0 4eBE£E) ) hGLP-1(7-36) NH.;
(Aib™*, Lys™, Arg™, Lys™ (N~ 7S 42 Bk 2 ) ) hGLP-1 (7-36) NH,;
(Aib™”, Lys™ (N*-3£ £ %) ) hGLP-1 (7-36) NH;

(Aib™™, Lys™ (N*-+ D0 % Bt ) ) hGLP-1 (7-36) NH;;

(Aib™™, Lys™ (N*-+7\beBi ) ) hGLP-1 (7-36) NHy;

(Aib*®, Arg®, Lys®™ (N*-2 £ 3E) ) hGLP-1 (7-36) NH,;

(Aib**, Arg”, Lys™ (N~ 042 Bt 3 ) ) hGLP-1 (7-36) NHz;
(Aib™*, Arg”, Lys™ (N—+7S4E Bt &) ) hGLP-1 (7-36) NHa;
(Aib™*, Arg™™, Lys™ (N*-FF Bt %) ) hGLP-1(7-36) NH,;

(Aib*™®, Arg™™, Lys™ (N~ 7S he Bt 2E) ) hGLP-1 (7-36) NH;;
(Aib™*, Arg™", Lys™ (N~ Wt 2 ) ) hGLP-1 (7-38) NH,;

(Aib"™, Arg™™, Lys™ (N-Z ;%) ) hGLP-1 (7-38) NHa;

(Aib™*, Arg™™, Lys™ (N*-+ P42 B &) ) hGLP-1 (7-38) NH;
(Aib™”, Arg®™™, Lys” (N~ 7St B ZE) ) hGLP—1 (7-38) NH;
(Aib*** Arg®™ ™™, Lys™ (N~ Bt %) ) hGLP-1 (7-38) NH.;
(AL, Arg®™®, Lys®™ (N*-Z4 B3 ) ) hGLP-1 (7-38) NH.;
(Aib* ™%, Arg®™ ™™ Lys™ (N*~+ DUz Bt ZE) ) hGLP-1(7-38) NH,;
(Aib™ ™% Arg™® ™ Lys™ (N~ 7S bE B 5) ) hGLP-1(7-38) NH:;
(Aib™ ™", Arg™™, Lys™ (N*-3F B 2) ) hGLP-1 (7-38) NH.;
(Aib"™", Arg™", Lys™ (N*- 25§ 3L) ) hGLP-1 (7-38) NH,;
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(Aib™*% Arg™™, Lys™ (N*~+ 7S HE Bk &) ) hGLP-1 (7-38) NH,;
(Aib™™%, Arg™ ™™, Lys™ (N~ Bt B:) ) hGLP-1 (7-38) NH,;
(Aib**¥, Arg™ ™™, Lys®™ (N~ 25 Wt ) ) hGLP-1 (7-38) NH,;
(Aib™™*, Arg™* ™, Lys™ (N~ [U%e Bt ) ) hGLP-1(7-38) NH,;
(Aib™™ ™ Arg™ ™™ Lys™ (N*-+ 7Stk &) ) hGLP-1 (7-38) NH;;
(Aib*®, Lys™, Arg™™, Lys®™ (N~ B 3E) ) hGLP-1 (7-36) NH.;
(Aib**, Lys®, Arg®™™, Lys™ (N*~+ DU 42 Bt 2 ) ) hGLP-1 (7-36) NH.;
(Aib"™, Lys™, Arg”™, Lys™ (N~ 75 ft BE2E) ) hGLP-1(7-36) NH,;
(Aib>%, Arg®™ ™™, Lys™ (N°-2Ek3E) ) hGLP-1 (7-36) NHg;

(Aib®*, Arg®™** ™, Lys®™ (N°~+ [U%E Bt ) ) hGLP-1 (7-36) NH.;
(Aib™*, Arg™ ™™, Lys™ (N*-+ 7Sk Bt &) ) hGLP-1 (7-36) NH,;
(Aib*™®, Arg™ ™™, Lys™ (N°-Z Bt 3) ) hGLP-1 (7-36) NH:;

(Aib®, Lys™ (N*-3£EEZE) , B-Ala™) hGLP-1(7-36) NH,;

(Aib®, Lys™ (N—+ I e BEFE) , B-Ala™) hGLP-1(7-36) NH.;
(Aib’, Lys™ (N~ 7Skl &) , B-Ala™) hGLP-1(7-36) NHy;
(Aib®, A6c™, Lys™ (N-£ k), p-Ala®™) hGLP-1(7-36) NH,;
(Aib® Glu®, Lys™ (N*-%ELE), B-Ala®) hGLP-1(7-36) NH,;
(Aib% Glu®, A6c™, Lys™ (N~ 2E) , B-Ala™) hGLP-1(7-36) NH.;
(Aib%, Arg”, Lys™ (N-BE3E) , B-Ala”™) hGLP-1(7-36) NH,;
(Aib®, Arg”, Lys™ (N~ DU 4e Bt EE) , B-Ala”™) hGLP-1(7-36) NH.;
(Aib®, Arg®, Lys™ (N~ S BiE) , p-Ala®) hGLP-1(7-36) NH,;
(Aib*, Arg®™ Lys™ (N*-Z5f3%) , B-Ala™) hGLP—1 (7-36) NH,;
(Aib®, Arg™ ™, Lys™ (N~ B 2E) , B-Ala”™) hGLP-1(7-36) NH.;

(Aib%, Arg™ ™, Lys™ (N~ I KEBE L), B-Ala™) hGLP-1 (7-36) NHy;

(Aib’, Arg® ™, Lys® (Nt N BB 2) , B-Ala”) hGLP-1(7-36) NH,;
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(Aib®, Arg™ ™, Lys™ (N~ HE ), p-Ala™) hGLP-1(7-36) NH;;

(Aib®, Lys®, Arg®, Lys” (N-3¢ i), B-Ala™) hGLP-1(7-36) NH.;

(Aib®, Lys®, Arg®, Lys™ (N~ P4 Bt %) , B-Ala™) hGLP—1 (7-36) NH,;

(Aib%, Lys®™, Arg”, Lys™ (N—+75 42 BEZE) , B-Ala™) hGLP-1(7-36) NH,;

(Aib’, B-Ala®, Lys™ (N~ Wi &) ) hGLP-1(7-36) NH,;

(Aib', B-Ala®™, Lys™ (N*~+ DY %t Bt 2E) ) hGLP-1 (7-36) NH.;

(Aib®, B-Ala®, Lys™ (N~+-7NeBE3E) ) hGLP-1 (7-36) NH.;

(Aib® Arg®, p-Ala®, Lys™ (N~ 3) ) hGLP-1 (7-36) NH.;

(Aib’, Arg”, p-Ala”, Lys™ (N~ DU ke Bt 2E) ) hGLP-1 (7-36) NH;

(Aib', Arg™, B-Ala”, Lys™ (N~ /S e Bt EE) ) hGLP-1 (7-36) NH;

(Aib°, Arg®™™, B-Ala®™, Lys®™ (N*-3E Mt 3 ) ) hGLP-1(7-36) NH,;

(Aib*, Arg™™, B-Ala®, Lys™ (N*—1 DU & Bt 2 ) ) hGLP-1 (7-36) NH.;

(Aib%, Arg®™™, B-Ala®, Lys™ (N~ ke Bt E) ) hGLP-1 (7-36) NH:;

(Aib®, Arg®™*, p-Ala®, Lys" (N—Z5 W 3E) ) hGLP-1 (7-36) NH,;

(Aib® Lys®, Arg™", p-Ala®, Lys™ (N*-3£ Wt 5) ) hGLP-1(7-36) NH,;

(Aib®, Lys™, Arg™™, Lys™ (W~ [0 %2 BE&E) , p-Ala™) hGLP-1(7-36) NHy:

(Aib®, Lys®, Arg®™®, B-Ala®, Lys™ (- N4 B %) ) hGLP-1 (7-36) NH,;

(Aib’, Arg®™ ™™, B-Ala®, Lys™ (N*-F Bt %) ) hGLP-1(7-36) NH.;

(Aib®, Arg®™ ™, B-Ala®, Lys™ (N~ DY 42 BEZE) ) hGLP-1 (7-36) NH.;

(Aib°, Arg™ ™™, B-Ala®™, Lys™ (N*~+ /S HEBESE) ) hGLP~1 (7-36) NH;;

(Aib®, Arg™ ™™™, B-Ala®, Lys™ (N~ 22t %) ) hGLP-1(7-36) NH.;

(Aib**, Lys®™ (N~ EE3E) , A6c™, Arg®) hGLP-1(7-36) NH,;

(Aib"™, Lys™ (N~ DU kB ) , A6c™, Arg™) hGLP-1(7-36) NH;
(Aib™”, Lys™ (N*-+ /S heBidE) , A6c™, Arg™) hGLP-1(7-36) NH;

(Aib"%, A6c™, Lys" (N~ 8t 3 ) ) hGLP-1 (7-36) NH.;
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(Aib™™®, A6c™, Lys™ (N*~+ PO e @k &E) ) hGLP—1 (7-36) NH;;
(Aib™™, A6c™, Lys™ (N~ 7S kB ZE) ) hGLP-1 (7-36) NHe;
(Aib®*, Arg™, A6c™, Lys™ (N°*-F=Bt#E) ) hGLP-1(7-36) NH.;
(Aib™®, Arg”, A6c™, Lys™ (N~ 0%t i) ) hGLP-1 (7-36) NH;
(Aib™™, A6c™, Lys™ (N*~ZE Bt ZE) ) hGLP-1(7-36) NH.;

(Aib**, A6c™, Lys®™ (N~ MY 42 B %) ) hGLP-1 (7-36) NH,;
(Aib**, ABc™, Lys® (N-+ S4Bt 3E) ) hGLP-1 (7-36) NH,;
(Aib™™, Arg”™, A6c™, Lys™ (N~ 8t %) ) hGLP-1(7-36) NH.;
(Aib™™, Arg®, A6c™, Lys™ (N~ PU4eBE ) ) hGLP-1 (7-36) NHy;
(Aib™*, Arg®, A6c™, Lys™ (N-+ 755t Bt &) ) hGLP-1 (7-36) NH.;
(Aib™™, Arg™™, A6c™, Lys™ (N~ BE3E) ) hGLP-1 (7-36) NHs;
(Aib>*, Arg®™™, Aﬁc”, Lys™ (N*~Z& Bt %) ) hGLP-1 (7-36) NH.;
(Aib™*, Arg™™, A6c™, Lys™ (N°-+ P4z Bt 2 ) ) hGLP-1 (7-36) NH;;
(Aib™%, Arg™™, A6c™, Lys™ (N~ 7S HEBE%EE) ) hGLP-1 (7-36) NH;
(Aib™**™, Lys™ (N~ Wi %), Arg™) hGLP-1(7-36) NH.;

(Aib™*”, Lys™ (N*~-+ P44 B &) , Arg™) hGLP-1 (7-36) NH,;
(Aib®* %, Lys®™ (N-+ N4 M &) , Arg™) hGLP-1 (7-36) NH.;
(Aib™**, Arg®, Lys™ (N*-£ Bt 3) ) hGLP-1(7-36) NH.;

(Aib™* ™, Arg®, Lys™ (N~ MU 4e Bt %) ) hGLP-1 (7-36) NH.;
(Aib™**%, Arg®™, Lys™ (N~ N 52 Bt 2E) ) hGLP-1 (7-36) NH.;
(Aib™*™ Arg™™, Lys™ (N*-3®E2E) ) hGLP-1(7-36) NH,;
(Aib™™*™, Arg™", Lys™ (N~ P42 Bt 2 ) ) hGLP-1(7-36) NH.;
(Aib™* ™ Arg™™, Lys™ (N*-7SHEBE2E) ) hGLP-1 (7-36) NH.;
(Aib™*™%, G1u®, A6c™, Lys™ (N*~E Bt ) ) hGLP-1 (7-36) NH.;
(Aib"™, Glu®, Lys” (N*~3EBE %), Arg™) hGLP-1(7-36) NH,;
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(Aib**, Glu®, Lys” (N~ DU %2 Bk 2L ) , Arg™) hGLP-1(7-36) NH,;
(Aib™®, Glu®, Lys™ (N~ 7S 4eBE2E) , Arg™) hGLP-1(7-36) NH,;
(Aib™*, Glu®, Lys™ (N*-EBEZE) ) hGLP-1 (7-36) NH.;

(Aib*®, Glu®, A6c™, Lys™ (N*-FE Bt %) ) hGLP-1(7-36) NH,;
(Aib™*, G1u®, Arg™, Lys™ (N~ BEZE) ) hGLP-1 (7-36) NH,;
(Aib*®, Glu®, Arg®, Lys™ (N~ DU % Bt 3) ) hGLP-1(7-36) NH,;
(Aib™™, Glu®, Arg”, Lys™ (N~ 75 5e Bt %) ) hGLP-1 (7-36) NH.;
(Aib™*, Glu®, Lys™ (N*-3FBE &) ) hGLP-1(7-36) NH;;

(Aib™®, Glu®, Lys™ (N*~+ DO %% B %) ) hGLP-1 (7-36) NH.;
(Aib™*, Glu®, Lys™ (N~ %e Bt &) ) hGLP-1 (7-36) NH.;
(Aib™®, Glu®, Arg™™, Lys™ (N>~ [t 3E) ) hGLP-1 (7-36) NH;;
(Aib™*, Glu™, Arg"™™, Lys™ (N°*~+ DY 4EEt%E) ) hGLP-1 (7-36) NH.;
(Aib™*, Glu”, Arg™™, Lys™ (N*~+ 75 4e Bt ) ) hGLP-1 (7-36) NH.;
(Aib™*®, Lys™ (N°-3£ 5 ), Arg™) hGLP-1(7-36) NH;
(Aib™*™™, Lys®™ (N*-+ VU 4e Bt 5 ) , Arg™) hGLP-1 (7-36) NHy;
(Aib™™ %, Lys™ (N*-F 7N eB k) , Arg™) hGLP-1(7-36) NHa;
(Aib™™*, Arg™, Lys™ (N~ Bt &) ) hGLP-1(7-36) NH;
(Aib™*™*, Arg™, Lys™ (N~ DU e B ) ) hGLP-1(7-36) NH.;
(Aib™*"*, Arg”, Lys™ (N~ /N Ee B %) ) hGLP-1 (7-36) NH,;
(Aib™*"*, Arg™™, Lys™ (N*- £t 5E) ) hGLP~1 (7-36) NHe;
(Aib™™*, Arg™", Lys™ (N*~-1 DY Bt 2£) ) hGLP-1(7-36) NH.;
(A1b™™™, Arg™™, Lys™ (N*-+ 7S ke i &) ) hGLP-1 (7-36) NH.;
(Aib*%, G1u®, A6c™, Lys™ (N*-3ZEE ) ) hGLP-1 (7-36) NH,;
(Aib™™, Glu™, A6c™, Lys™ (N~ T 4 Bt %) ) hGLP-1 (7-36) NH,;
(Aib™”, Glu®, A6c™, Lys™ (N*=-- 7N e BE L) ) hGLP-1 (7-36) NH.;

16
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(Aib™*, G1u®, Arg™™, A6c™, Lys™ (N*-EFEFE) ) hGLP-1 (7-36) NH;;
(Aib™”, Glu®, Arg™™, A6c™, Lys™ (N~ DU % Bt %) ) hGLP-1(7-36) NH,;
(Aib®®, Glu®, Arg™™, A6c”, Lys™ (N*-+ 7542k 3) ) hGLP-1 (7-36) NH,;
(Aib**® Glu®, Arg™™, A6c®, Lys® (N~ TE%E) ) hGLP-1 (7-36) NH,;
(Aib**% Glu®, Arg™™, A6c™, Lys" (N~ + [0 % B 2 ))hGLP-1
(7-36) NH,;

(Aib**% Glu®, Arg®™™, A6c™, Lys®(N*- + 7N 4 Bt X ))hGLP-1
(7-36) NH.;

(Aib****® Glu®, Arg™™, A6c”, Lys™ (N-3£ it 3) ) hGLP-1 (7-36) NH;;

(Aib®* % Glu®, Arg™™, A6c™, Lys” (N~ + 4 4% Bt % ))hGLP-1
(7-36) NHe;

(Aib%* %% Glu®, Arg™™, A6c”, Lys™(N*- + 75 % Bt 3 ))hGLP-1
(7-36) NH,;

( (N*-HEPES-His)', Aib®) hGLP-1(7-36) NH,;

((N*~HEPES-His)', B—Ala™) hGLP-1(7-36) NH,;

((N*-HEPES-His)", Aib®, p-Ala™) hGLP-1 (7-36) NH,;

((N*-HEPA-His)', Aib®) hGLP-1(7-36) NH,;

((N*-HEPA-His)', B-Ala®) hGLP-1 (7-36) NHa;

((N®*-HEPA-His)', Aib®, p—Ala®) hGLP-1(7-36) NH.;

((N*—7 DU e B HE-His) ', Aib®™) hGLP-1 (7-36) NH,;

((N*~+ DU 4B 3 -His) ", B-Ala™) hGLP-1(7-36) NH;;

((N“—+ 0 ke B2 -His) ", Aib"*) hGLP-1(7-36) NH,;

((N*—+ O he Bk B -His) ', Aib®, B-A1a*) hGLP-1(7-36) NH,;

((N*-~- PG ke Bk F-His) ", Arg®™ ™, Aib”) hGLP-1 (7-36) NH,;

((N*- D942 Bk 2 -His) ", Arg™™, p-Ala™) hGLP-1(7-36) NH,;
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((N*—+ PULEBEEE-His) ", Aib®®, Arg®™*) hGLP-1 (7-36) NH;
((N*—+ VU 4B 3E-His) |, Aib®, Arg™™, p-Ala™) hGLP-1 (7-36) NH,;
((N*—7- D04 B E-His) ", Arg™ ™™, B~A1a®™) hGLP-1(7-36) NH.;
((N*-+ P47 Ee e -His), Aib™*, Arg™ ™ ™) hGLP-1 (7-36) NH.;

((N*~+ P4 BE R -His) ", Aib', Arg™ ™™, B-Ala™) hGLP-1(7-36) NH,;

(Aib™%, Lys®™ (N*-F4e ML) , Arg®) hGLP-1(7-36) NH;

(Aib™*, Lys™ (N°~+ Z4e i Bt 3) , Arg™) hGLP-1(7-36) NH;;
(Aib®™, Lys™ (N~ 7S Gl BE2) , Arg™) hGLP-1(7-36) NH;
(Aib®®, Arg®, Lys™ (N~ S i BL 2E) ) hGLP-1(7-36) NH,;

(Aib™®, Arg®, Lys™ (N-+ 42 i Bk ) ) hGLP-1 (7-36) NH;
(Aib**, Arg®, Lys™ (N— N beffi BE ) ) hGLP-1 (7-36) NH;
(Aib*%, Arg®™™, Lys™ (N*-F L hfi Bt 3:) ) hGLP-1 (7-36) NH,;
(Aib®*, Arg™™, Lys™ (N°~-+ /X SR il B &) ) hGLP-1 (7-36) NH;;
(Aib™™, Asp™ (1- (4-ZFZEURME) ), Arg”) hGLP-1(7-36) NH;;
(Aib*%, Asp™ (1- (4-+ 4t FURME) ), Arg™) hGLP-1(7-36) NH;;
(Aib™*, Asp® (1- (4-+ PR IR ) , Arg™) hGLP—1 (7-36) NH;;
(Aib**, Asp™ (1- (4~ HE ZEWRRE) ), Arg™) hGLP-1 (7-36) NH;;
(Aib*®, Arg™, Asp™ (1- (4-Z2EURMEE) ) ) hGLP-1 (7-36) NH,;
(Aib™*, Arg®, Asp™ (1- (4—+ 42 ZENRE) ) ) hGLP-1(7-36) NH,;
(Aib™™, Arg™, Asp™ (1- (4—+ MU %E HWREE) ) ) hGLP—1 (7-36) NH,;
(Aib™*, Arg®, Asp™ (1- (4-+7SHi HWREE) ) ) hGLP-1 (7-36) NHy;
(Aib™*, Arg™™, Asp™ (1- (4-Z FEIRIEE) ) ) hGLP-1 (7-36) NH,;
(Aib™", Arg™™, Asp™ (1- (4—+ T %e EIRBE) ) ) hGLP-1(7-36) NH.;
(Aib™", Arg™™, Asp” (1- (4—t+ /S B ZEWRER) ) ) hGLP-1(7-36) NH.;
(A1b™*, Arg™™, Asp™ (1- (4-% FEWRMEE) ) ) hGLP-1 (7-38) NH.:
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(Aib*™, Arg™™, Asp™ (1-(4-+ Zhe FEURIE) ) ) hGLP-1 (7-38) NH.;
(Aib™”, Arg™™, Asp” (1- (4—+ D JE 2R EE) ) ) hGLP-1 (7-38) NH.;
(Aib™™, Arg®™™, Asp™ (1- (4~ X FE H IR IE) ) ) hGLP-1 (7-38) NH,;
(Aib™™", Arg™™, Asp™ (1- (4~ ZEWRHE) ) ) hGLP-1(7-38) NH,;
(Aib®™ %, Arg™™, Asp™ (1~ (4~ ke ZEURME) ) ) hGLP-1 (7-38) NH,;
(Aib™™, Arg™™, Asp™ (1- (4—+ [0 4E EIREE) ) ) hGLP-1 (7-38) NH;
(Aib™™¥, Arg™™, Asp™ (1- (4-+75 ke IR ME) ) ) hGLP-1 (7-38) NH.;
(Aib™™, Arg™™, Asp™ (1- (4-Z2FEWREE) ) ) hGLP-1 (7-36) NH,;
(Aib™", Arg™", Asp™ (1= (4-+ ZAEEYKEE) ) ) hGLP-1 (7-36) NH,;
(Aib™*, Arg™™, Asp™ (1~ (4—+ DU %z EEWRKE) ) ) hGLP-1 (7-36) NH,;
(Aib™*, Arg™™, Asp™ (1- (4= 7S EE ZEWRIE) ) ) hGLP-1 (7-36) NHy;
(Aib™*, Arg®™™, Asp™ (1-(4-Z2 ZLWRME) ) ) hGLP-1 (7-36) NH,;
(Aib™%, Arg™*®, Asp™ (1~ (4—+ Z e EUREE) ) ) hGLP-1 (7-36) NH,;
(Aib™®, Arg™®, Asp™ (1- (4—+ DY 45 EEUREE) ) ) hGLP~1 (7-36) NH,;
(Aib*®, Arg®™®, Asp™ (1- (4—F 7N $EEEWREE) ) ) hGLP-1(7-36) NH,;
(Aib™®, Arg™ ™™, Asp™ (1- (4-ZEH:UKKE) ) ) hGLP-1 (7-36) NH;.
(Aib™”, Arg™ ™™ Asp™(1-(4-+ 42 EIRBE) ) ) hGLP-1(7-36) NH,;
(Aib™", Arg™ ™™, Asp™ (1- (4—+ DY %t EEIREE) ) ) hGLP-1 (7-36) NH,;
(A1b™™, Arg™ ™™, Asp™ (1- (4~ N ke ZEPRBE) ) ) hGLP-1 (7-36) NH,;
(Aib™", Arg™ ™™, Asp™ (1- (4-Z ZEURME) ) ) hGLP-1 (7-38) NH,;
(Aib™™, Arg™ ™™, Asp™ (1~ (4—+ % FEUREE) ) ) hGLP-1 (7-38) NH,;
(A1b™”, Arg™ ™™, Asp™ (1- (4-1 MU HEHWRME) ) ) hGLP-1 (7-38) NH;
(Aib™", Arg™ ™™, Asp™ (1~ (4~ /NIEZEUREE) ) ) hGLP-1 (7-38) NH,;
(Aib™™ ", Arg™ ™™, Asp™ (1- (4-ZHURME) ) ) hGLP-1 (7-38) NH,;
(Aib™ ™", Arg™* ™ Asp™ (1- (4-+ 4z HURME) ) ) hGLP-1 (7-38) NH,;
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(A1b™™ %, Arg™ ™", Asp™ (1- (4—1 MU ke EEYREE) ) ) hGLP—1 (7-38) NH,;
(A1b™™%, Arg™ ™", Asp™ (1- (4-T 7 fE ZEWRMEE) ) ) hGLP-1 (7-38) NH,;
(Aib™%, Arg®™™, Glu®® (1-+ — 4R & 3) ) hGLP-1 (7-36) NH,;

(Aib™*, Glu® (1-+ 4 E & &), Arg™) hGLP-1(7-36) NH;

(Aib™®, Arg®, Glu™ (1-+ ZheFE & &) ) hGLP-1 (7-36) NH;;

(Aib™™ ¥, Arg™*, Glu™ (1-+ Z4E E E FE) ) hGLP-1(7-38) NH;

(Aib™”, Arg”, Lys"(N°-(2-(4- & % -1- UK % )- Z Bt % )))
hGLP-1 (7-36) NH.;

(Aib*®, Arg®, Lys®"(N-(2-(4- + — S E -1- R & )- Z Bt & )))
hGLP-1 (7-36) NH;

(Aib™®, Arg”, Lys™ (N°-(2-(4- 4 V0 %% 2 -1- IR & )- Z Bt & )))
hGLP~-1 (7-36) NH;

(Aib™”, Arg”, Lys"(N-(2-(4-+ N HE -1- R & )- Z B % )))
hGLP-1(7-36) NH,;

(Aib™", Arg™, Lys"(N°-(2-(4- 2 H -1- R B )- Z Bt # )))
hGLP-1(7-36) NH,;

(Aib*™, Arg®, Lys"(N-(2-(4- + R H -1- R & )- Z. Bt & )))
hGLP-1(7-36) NH,;

(Aib™*, Arg™, Lys" (N~ (2-(4- + WU % 2 -1- R B8 )- Z Bt %))
hGLP-1 (7-36) NH.;

(Aib™™ Arg™, Lys" (N-(2-(4- + /N ft B -1- Uk B )- Z B %))
hGLP-1 (7-36) NH,;

(Aib™™, Arg®™™ Lys"(N-(2-(4- Z& # -1- Uk M )- Z Bt % )))
hGLP-1(7-36) NH,;

(A1b™®, Arg™ ™ Lys"(N- (2~ (4-+ Z i -1- IR B )- Z Bt %))
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hGLP-1 (7-36) NH,;

(Aib*%, Arg®™ ™, Lys"(N-(2-(4- + N E -1-R B )-Z Bt % )))
hGLP-1 (7-36) NH,;

(Aib™* Arg™™, Lys®" (- (2-(4- 2 K -1- Uk & )- Z B % )))
hGLP-1 (7-38) NHj;

(Aib**, Arg™ ™, Lys" (V- (2-(4- + Z f E-1- R & )- Z Bt £ )))
hGLP-1 (7-38) NH;;

(Aib™*, Arg™™, Lys" (N~ (2-(4- + I 2 2= -1-UR & )- Z Bi % )))
hGLP-1 (7-38) NH,;

(Aib**, Arg™™ Lys"(N-(2-(4- T+ N4 HE -1-R % )- Z Bt % )))
hGLP-1 (7-38) NH;

(Aib* %%, Arg®™™ Lys™ (N*-(2-(4- 2% & -1- Wk W& )- 2 Bt & )))
hGLP-1 (7-38) NH;

(Aib®*** Arg™* Lys®(N-(2-(4-+ 4 E-1-IRE)-Z B &)))
hGLP-1 (7-38) NH,;

(Aib***, Arg™ ™ Lys® (N~ (2-(4-+ M0 f = -1-Wk G& )- Z Bt 4 )))
hGLP-1(7-38) NH.;

(Aib* %% Arg®™ ™ Lys"(N-(2-(4- T N E-1-RKE)- Z Bt 3 )))
hGLP-1 (7-38) NH,;

(AiD™", Arg™™, Lys” (N°-(2-(4- 2 X -1- Uk & )- Z B % )))
hGLP-1(7-36) NH,;

(Aib**, Arg™®, Lys® (N~ (2-(4~-+ = Ht ZE -1- R & )- Z Bt & )))
hGLP-1(7-36) NH.;

(Aib™*, Arg™ ™, Lys™ (N~ (2~ (4- + U0 f¢ £ -1-UR W& ) - Z Bk £ )))
hGLP—-1 (7-36) NH,;
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(Aib™”, Arg™™, Lys* (N~ (2~ (4~ + A e H-1-IkE ) - Z Bt % )))
hGLP-1 (7-36) NH;
(Aib™”, Arg®™ ™, Lys" (N°-(2-(4- 2 X -1- Uk B )- &4 B & )))
hGLP-1 (7-36) NH,;
(Aib™", Arg™ ™, Lys"(N-(2-(4-+ Zfr ZE -1- R )- Z Bt % )))
hGLP-1 (7-36) NH,;
(Aib*™, Arg™*, Lys" (N°-(2-(4- + 0 4 % -1- Uk W& )- Z Bt %))
hGLP-1 (7-36) NH;
(Aib™%, Arg™®, Lys"(N-(2-(4-+ Nt E-1-WR & )- Z BE 2 )))
hGLP-1 (7-36) NH;;
(Aib™™, Arg™ ™™ Lys™ (N*-(2-(4- 2 & -1- Ok BE )- Z B #)))
hGLP-1 (7-36) NH,;
(Aib™™, Arg™ ™™, Lys" (N~ (2-(4-+ Z e HE-1-TR B8 ) - Z BE 3£ )))
hGLP~1(7-36) NH.;
(Aib™*, Arg™ ", Lys™ (N*- (2-(4-+ M fe Z -1-WR BE ) - Z. Bk 3£ )))
hGLP-1 (7-36) NH;; |
(Aib™", Arg™ ™ Lys" (- 2-(4-+ A HE-1-RE)- Z B #)))
hGLP-1(7-36) NH,;
(Aib™®, Arg™® ™, Lys" (N~ (2-(4- & % -1- Uk & )- Z B # )))
hGLP-1 (7-38) NH,;
(Aib™”, Arg™ ™™ Lys"(N-(2-(4-+ Z 4 H -1-0R B ) - Z B 3 )))
hGLP-1 (7-38) NH,;
(ALb™”, Arg™ ™™, Lys™ (N~ (2~ (4= + J4 42 2 -1-UR 8 ) - Z Bt 3£ )))
hGLP-1(7-38) NH.;
(Aib™™, Arg™ ™™ Lys"(N-(2-(4-+ N4 E-1-IR ¥ )- 2 B %))
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hGLP-1 (7-38) NH,;

(Aib™™ ", Arg™* ™, Lys™ (N~ (2-(4- % H -1- Ik & )- Z B & )))
hGLP—1 (7-38) NH,;

(Aib™™", Arg™ ™™, Lys" (- (2-(4-+ ZHe B -1-IR B ) - Z Mc 3£)))
hGLP-1 (7-38) NH,; |

(Aib™*%, Arg™ ™ Lys" (N~ (2-(4-+ M e HE - 1-IR ) - Z B %))
hGLP—-1 (7-38) NH,;

(Aib™ ™Y, Arg™® ™, Lys" (N~ (2~ (4~-+ NI & -1-RBE)-Z B #)))
hGLP~1 (7-38) NH;;

(Aib™*, Arg™™, Lys™ (N°-Z5Ft &) ) hGLP-1(7-36) OH;

(Aib™*, Lys®, Arg™™, Lys® (N*-Z¢BE ) ) hGLP-1 (7-36) OH;

(Aib™*, Arg™™, Ava®, Ado™) hGLP-1 (7-38) HN,;

(Aib™™, Arg®™™, Asp”, Ava®, Ado®™) hGLP-1 (7-39) HN,;

(Aib**, Arg™*, Aun*) hGLP-1 (7-37) HN,;

(Aib®'"**) hGLP-1 (7-36) HN,;

(Aib®, Arg™™, B-Ala®, D-Asp®, Ava®, Aun®) hGLP-1 (7-39) HN,;

(Gly®, B-Ala®) hGLP-1 (7-36) HN,;

(Ser®, B-Ala™) hGLP-1(7-36) HN,;

(Aib°, G1y™*, B-Ala™) hGLP-1 (7-36) HN;

(G1y®, Aib™) hGLP-1(7-36) HN;

(Aib% Lys", B-Ala™) hGLP-1(7-36) HN,;

(Aib', Leu”, B-Ala®™) hGLP-1 (7-36) HN;;

(Aib%, Lys™, B-Ala®™) hGLP-1(7-36) HN,;

(Aib% Lys", Leu”, p-Ala™) hGLP-1 (7-36) HN,;

(Aib®, D-Arg™) hGLP-1 (7-36) HN,;
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(Aib%, B-Ala®™, D-Arg®") hGLP-1 (7-37) HN;
(Aib"®, B~Ala®) hGLP-1 (7-36) HN;;
(Aib™™, B-Ala™", Arg™) hGLP-1 (7-38) HN,;
(Aib*%, p-A1a™", Arg®™™*) hGLP-1(7-39) HN,;
(Aib%, Lys™", B-Ala®) hGLP—1(7-36) HN;
(Aib’, Lys”, B-Ala™) hGLP-1(7-36) HN;;
(Aib’, B-Ala®, Arg™) hGLP-1 (7-38) HN;;
(Aib%, Arg®™™, p-Ala™) hGLP-1(7-36) HN;;
(Aib®, D-Arg™) hGLP-1(7-36) HNy;
(Aib’%, B-Ala®, Arg®) hGLP-1(7-37) HNy;
(Aib®, Phe”, p-Ala™) hGLP-1(7-36) HN;;
(Aib**, Phe®) hGLP-1(7-36) HN,;
(Aib**, Nal®) hGLP-1(7-36) HN,;
(Aib**® Nal®*) hGLP-1(7-36) HN,;
(Aib™*, Arg®™™, Nal®") hGLP-1 (7-36) HN;
(Aib™™, Arg™™, Phe) hGLP-1(7-36) HN;;
(Aib™*, Nal"™*') hGLP-1(7-36)HN,;
(Aib™*, Nal"*") hGLP-1(7-36) HN,;
(Aib™", Lys™ (N~ Z2 Bt 2E) ) hGLP-1 (7-36) HN.;
(Aib™™, Arg™, Lys™ (N~ 2Bt &) ) hGLP-1 (7-36) HN;
(A1b™*, Arg™™, Lys™ (N*~+ Z 42 Bt ZE) ) hGLP-1(7-36) HN:;
(Aib%, B-Ala®, Ser” (0-Z¢EtHE) ) hGLP-1(7-37) HN,;
(Aib™™, B-Ala™", Arg™, Lys™ (N*-3EBL2E) ) hGLP-1 (7-39) HN,;
(Aib%, Arg™™, B-Ala”, Lys” (N~ Bt %) ) hGLP-1 (7-37) HN,;
(Aib%, Arg™", B-Ala”, Lys"” (N*-Z8 B &) ) hGLP-1 (7-37) HN,;
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(Aiba, Arg%‘ 34, B"Alags, Lysg7 (N* -+ DU ke k3L ) ) hGLP-1 (7-37) HN,;
(Aib°, Arg™®, B—Alaas, Lys® (N*-+ — 42 Bt 3:) ) hGLP-1 (7-37) HN,;
(Aib®, Arg®™™, B-Ala®, Lys" (N*-+ 4Bt 3 ) ) hGLP—1 (8-37) HN,;

WG b EZME,

16. RIEAUFEK 15 frid k&4, HPdiadh.:
(Aib*%, ABc™) hGLP-1 (7-36) HNy;

(Aib**, G1u®) hGLP-1(7-36) HN,;
(Aib****) hGLP-1 (7-36) HN;

(Aib™™, G1u®, A6c™) hGLP~1(7-36) HN,;

(Aib® Glu®, p-Ala™) hGLP-1(7-36) HN;;

(Aib™*, Arg™ ™) hGLP-1 (7-36) HN.;

(Aib™*, Arg®™™, Lys®™ (N~ Bt ) ) hGLP~1 (7-36) HN,;
(Aib™*, Arg™™, Lys™ (N*-Z¢ Bt ) ) hGLP-1(7-36) OH;
(Aib™™, Lys™, Arg™™, Lys™ (N*- 3B &) ) hGLP-1 (7-36) OH;

(Aib", Arg®™, B~Ala®, Lys™ (N*~Aec-Z5 Bt %) ) hGLP-1 (7-36) NH,;

(Aib™®, Arg™™, Ava®, Ado™) hGLP-1 (7-38) NH,;

(Aib™™, Arg™™, Asp”, Ava™, Ado™) hGLP-1 (7-39) NH,;

(Aib™*, Arg™™, Aun™) hGLP-1(7-37) NH,;

(Aib™'"*) hGLP-1(7-36) NH,;

(Aib®, Arg™™, p-Ala®, D-Asp”, Ava®, Aun®) hGLP-1 (7-39) NH.;
(Gly®, B~Ala™) hGLP-1(7-36) NH,;

(Ser®, B~Ala™) hGLP~1(7-36) NH,;

(Aib%, Glu™™, B~Ala®™) hGLP-1(7-36) NH,;

(Gly®, Aib™) hGLP-1(7-36) NH.;

(Aib", Lys", B-Ala®™) hGLP-1(7-36) NH,;
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(Aib®, Leu”, B-Ala™) hGLP-1(7-36) NH,;
(Aib®, Lys™, p-Ala®™) hGLP-1(7-36) NH,;

(Aib®, Lys", Leu”, B-Ala®™) hGLP-1 (7-36) NH:;

(Aib®, D-Arg®) hGLP-1(7-36) NH,;

(Aib®, B-Ala®, D-Arg") hGLP-1(7-37) NH,;
(Aib**, B~Ala®™) hGLP-1(7-36) NH,;
(Aib**, p-A1a’™", Arg®™) hGLP-1(7-38) NH,;
(Aib™", B-Ala™", Arg™ ™) hGLP-1(7-39) NH,;
(Aib®, Lys"™?¥, p-Ala®) hGLP-1(7-36) NH.;
(Aib’, Lys™, B-Ala™) hGLP-1(7-36) NH,;
(Aib®, B-Ala®™, Arg™) hGLP-1(7-38) NHy;
(Aib®, Arg®™™, p-Ala®) hGLP-1(7-36) NH,;
(Aib®, D-Arg™) hGLP-1 (7-36) NH,;

(Aib’, B-Ala™, Arg™) hGLP-1 (7-37) NH;;
(Aib’, Phe®, p-Ala™) hGLP-1(7-36) NH,;
(Aib*®, Phe) hGLP-1(7-36) NH,;

(Aib™*, Nal®") hGLP-1(7-36) NH.;

(Aib™™, Nal*™™) hGLP-1(7-36) NH;;
(Aib™%, Arg®™*, Nal®) hGLP-1 (7-36) NH,;
(Aib™® Arg®™™, Phe®) hGLP-1(7-36) NH,;
(Aib** Nal'™*) hGLP-1(7-36) NH,;
(Aib™*, Nal'®*") hGLP-1(7-36) NH,;

(Aib*™®, Lys® (N-Z2 B KL) ) hGLP-1 (7-36) NH,
(Aib**, Arg™, Lys®™ (N-Z& it 3) ) hGLP-1 (7-36) NH,;
(Aib™" Arg™™, Lys®™ (N*~+ k2 3E) ) hGLP—1 (7-36) NH,;
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(Aib’, B-Ala®, Ser® (0-ZBEZE) ) hGLP-1(7-37) NH;;
(Aib*¥, B-Ala®™", Arg™, Lys™ (N34 %) ) hGLP-1 (7-39) NH.;
(Aib®, Arg™™, B-Ala®, Lys® (N~FEEE ) ) hGLP-1 (7-37) NH,;
(Aib®, Arg™™, B-Ala”, Lys” (N-ZE [t &) ) hGLP-1 (7-37) NH,; EX
5 (Aib®, Arg®™™, p-Ala®, Lys™ (N~ DU %2 B &) ) hGLP-1(7-37) NH,;
BRH % EaTERNE.
17 BRI ER1—10E R 22— BEBCRIE K 15816 frik k&4 F T 61
FIRIT IR A AR B iz
18. BENANERITFTRMAHE, HPRMEE B IRERK . I8
o BRI, JERE. BREmMERER. SAESWEERE. NETERR. XX,
FRGER. PHEMERERRK . BRENHELEERR.
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A

Jige v ML 2R AR -1 BRI 2R A

A% R B B ML SR BA- LI RS, K% B2 ME . A
SR AL 1A T R FLBh A R 5 5 DA R A TR R E A A MAEY .

ik 5 I 68 R R k-1 (7-36) Bi% (GLP-1) & 3 it JB i I ¥ 2% BT 445 A1 =0 1
EMALARREREE N TERPILA RS 5B (Varndell, J. M. £, (4HZA
MMl IRE)Y |, 1985:33:1080-6) « FHIEME RN H B EIFEFR . GLP-1
A L 3% 942 PE 24 15pmo 1 /LAF BB K -+ 2 40pmol /LR S5 I (H . BHIESE, XT7H
L R B EBERAE, SJORE TR, 3R SR A8 T8k
M 4525 ) = 1% (Kreymann, B. %, Lancet 1987:2, 1300-4) . i3XFf 5 & E B H
WRHEEM, W RESEER, FEREBERN. TAEAMDAKGCLP-1
EANNERARWERERRESE. BRTRESEERSN, CLP-1EMHIES
MmyERTW. LIEEHZT Wettergren A %, (HHAHEEREBFE)D
1993:38:665-73) AT iR &SN AE A MR (D Alessio, D.A. %5, (IlEIRWE
FTZRE) 1994:93:2293-6) .

1994 4, MR MEZIRH T GLP-1 HIVAITIERE, BIGLP-1 BB F (s/c) A&
AT AR B E AR IR (NIDDM) B E B 5 HE B K TP EL2E R ER
(Gutniak, M. K., %, (BERRIEITY 1994:17:1039-44) . ANTIA K ixFb4E A
7 1 45 00 B B TR kD P v I R SR AT R Y. T EL, 2 ESEGLP-1
A% K P 4 T SERNIDDMAR & M8 f5 B HE (Williams, B. 5, CIMGEK P9 431
R FR&E) 1996:81:327-32) . SHAMLHRAE, GLP-1 Mfei B R T
L 3R B F IR (Holz, 6. G. 47, %, (H#R) 1993:361:362-5) . Ak, iM%
TR AT H9GLP-1 a7 A Jge B 2 R ) k2D mT B LE J AR A e . X b 4
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EVEAEGLP-1 B H H I e B 81 A 477 NIDDMARSR A0SR (I Eva I

e

WEHREE, S8EEANFEHEN, GLP-17]H %k i (glycenic)
KFEU KBS EMERMEEKE Orskov,C, (B RWFE)
(Diabetologia)35:701-711, 1992; Holst, J.J. %, “GLP-1fEfRmIMAERIII
MBERBEBITHTHRE” , (ERAGEEFM) , Lefevbre
PJ, Ed. Berlin, Springer Verlag, 1996, p. 311-326), iX & 1 F J& % % ¥ K it
# B (Kreymann, B. %, Lancet 1i:1300-1304, 1987; Weir, G.C., %, (BRI
38:338-342, 1989) . T B, ©X FHERM B H BEE M Gutniak, M., N. (3
BE 2 v ) 226:1316-1322,1992; Nathan,D.M. %, (¥ERFEIRIT)
15:270-276, 1992) , {f T XY 5E FR R 2534 1) M9 7K 735 2 IE % (Nauck, M. A. &5,

CBEIRF ) (Diagbetologia)36:741-744, 1993), FIpkE T RUME FRI% B & OB

ifi (glycemic) ¥l (Creutzfeldt, W. 0. %, ($ERMIAITY 19:580-586, 1996) ,
BN F AR YR YT 7R R Al B

(B, GLP-17ERMl EAREN, HANRMK LR (t,.) {h1—2
SroP. AR A 2 B GLP-1 1 & R (% fi# (Deacon, C.F. 55, (HERIA)D
44:1126-1131, 1995) . iIXFCIE A FE 2 P BR ] T RARGLP-1HIVE T R AE .« I,
B — P R ARCLP-1 B A A & B AS 2 FIGLP- 128481477

—J7 M, AKRBEY R ) LEY,

(R'R") —A"™-A"-A-A"-A"-A A - A" AP-A A A A - AP AT AP AT AN AT
A= AT AT AP AT AT AP AR AT AT AT AT AT AR

(1)

.

A" 1L-His, Ura, Paa, Pta, Amp, Tma-His, des—& 3-His, BiMBR:

A"JEAla, D-Ala, Aib, Acc, N-Me-Ala, N-Me-D-AlaBiN-Me—Gly;



A’ RG1u, N-Me—Glu, N-Me—-AspEkAsp;
A"JEGly, Acc, B-AlaBfAib;
A" ThrE{Ser;
A“RPhe, Acc, Aic, Aib, 3-Pal, 4-Pal, B —Nal, Cha, TrpEXX'-Phe; |
5 A" R ThraSer;
A"JESergAib;
APRAspELGlu;
AYRVal, Acc, Aib, Leu, Ile, Tle, Nle, Abu, AladCha;
A"RESere{Thr;
10 A¥BSersThr;
A"RTyr, Cha, Phe, 3-Pal, 4-Pal, Acc, B -Nal&X'-Phe;
A®BELeu, Acc, Aib, Nle, Ile, Cha, Tle, Val, PheBX'-Phe;
A" RGluBkAsp;
A®RGly, Acc, B -Ala, GluBRAib;
15 A®RGln, Asp, AsnatGlu;
A¥RAla, Aib, Val, Abu, TleBiAcc;
A® & Ala, Aib, Val, Abu, Tle, Acc, Lys, Arg, hArg, Orn, HN-CH((CH,) .-
N(R"R")) C(0) B{ HN-CH((CH.).~X")-C(0);
A® % Lys, Arg, hArg, Orn, HN-CH((CH.) ~N{(R"R") ) -C(0) EtHN- CH ((CH.).
20 —X)-C(0);
A"RGlu Asp, Leu, AibEfLys;
A®RPhe, Pal, B -Nal, X'-Phe, Aic, Acc, Aib, ChaBTrp;
A¥RE1Tle, Acc, Aib, Leu, Nle, Cha, Tle, Val, Abu, AlaBfPhe;
A"RAla, AibEiAcc;
25 A"is Trp, B -Nal, 3-Pal, 4-Pal, Phe, Acc, Aib&ELCha;
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A" ELeu, Acc, Aib, Nle, Ile, Cha, Tle, Phe, X'-PhedkAla;

A®E.Val, Acc, Aib, Leu, Ile, Tle, Nle, Cha, Ala, Phe, Abu, LysEtX'-Phe;

A" B Lys, Arg, hArg, Orn, HN-CH((CH,) ~N(R*R"))-C(0) BX HN-CH({(CH).
-X)-C(0) ;

A¥ BGly, B -Ala, D-Ala, Gaba, Ava, HN-(CH;).~C(0), Aib, AccBla D-& %
8

A¥ B L- 3% D-Arg, D- 8% L-Lys, D- BY L-hArg, D- 8% L- Bk Orn, HN-CH
((CHz) ~N(R“R"))~C(0), HN-CH((CHp).-X*)-C(0) EEMIFE;

A" B Gly, B -Ala, Gaba, Ava, Aib, Acc, Ado, Arg, Asp, Aun, Aec, HN-(CH.).
-C(0), HN-CH((CH).~N(R“R"))-C(0), a D-EERR, SUMIFR;

A™ B D- 8 L-Lys, D- B}, L-Arg, D- B¥ L-hArg, D- 8% L-Orn, HN-CH ((CHn).
-N(R"R"))C(0), HN-CH((CH») . X")-C(0)Ava, Ado, AecBLMIER;

A” & D- 8 L-Lys, D- BY L-Arg, HN-CH((CH) ~N(R"R") ) -C(0), Ava, Ado, X
Aec;

IR HBX 5% B (C-Co) $i 2, OHM X 3

R'3JOH, NH,, (Ci—Cuo) SREEE, ERINH-X-CH-Z', HAX*h (C—Cu) 1B ER S, Z° K
H, OH, CO-HEXCONH;;

3
XH  -NH-C(0)-CHyN N—(CH,),-NH-C(0)-R" ’

XN NTOHR R o) -NHRY, B8 1k B BOX 4 51
~C(0) —, ~NHC(0) —5¢~CH,~, E @ LA £43 7 0 1 — 29 B8 (BH29)

REFIR'E B 45138 EH, (C—Cao) i, (CoCoo) BEMEEE, HEE (C-Co) JidE, =
B (C=Coo) BEIE, FETE (C1—Coo) RIE, FREE (Co-Cuo) BEMRIE, ¥R (CCuo) FEFE, FI
JRZRH (CCo) B2, BRAIRZ— N b,

(CRIACRER: o m
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3, (C-Cu) SEEEREELEE, C(O)X',  Y(CHYN  N-(CH)SO-

H

. H Y HH, OHEINH,: rA0—4: qh0—4:
X° A (CrCoo) B2 ZE, (Co-Coo) BEMREE, FHE (CCoo) K 2E, I (C-Co) fidE, Fo
(CrCu) 52, 323 (CCoo) HEIBEE, B (CCoo) BeBE B2 2R 4 (CiCoo) i

FREI e s B 1— 4R B (81D ;

R H B FImS B &5 — 24 B H (24

R HBEIn g B 21 —5HEEE (B1E5)

SR HILBR AR 43 B REH, (C-Cao) $E2E, (Ci-Coo) BEEE, (Ci-Coo) beZEfi
%, -C((NH) (NH.)) 8§

Y(CH,)-N N-(CH,).-CO-

/N
-C(O)-CH;—N_ N—(CH,)-CH, R

X HILIRFR 4 34 (C—Co) S8 FMFR:
WA HUra, PaasiPta, MHHERR*FIR’;

BRH (Ci—Cw) BEEE, (Ci—Coo) SREEMAEEEE, -C ((NH) (NH.) ) BY,
—C(O)-CHZ——N/_\N_(CHz)f'CH
/ TR JPHER (C\-Cu) K

(1) 2o —# K (D &9 K& E R 5 hCLP-1(7-36, -37 2L -38) NH, BL
hGLP-1 (7-36, —37E%-38) OHKI R AR T 5| AN M5

(i1) & (1) AW A BhCLP-1 (7-36, ~37 5. —38) NH,Z{hGLP-1 (7-36, 378}
—-38) OHIf K4, H A \AG BHALaBUY;

(1i1) R O &SR (Arg™™, Lys™) hGLP-1(7-38) -E, (Lys™ (N. —HE$t
BE3E) ) hGLP-1(7-36, -3788-38) -B, (Lys" (N.~$%4%F2%E) ) hGLP-1 (7-36, —37 8K
-38)-E, (Lys™"- % (N.-% %% B 2 ) ) hGLP-1(7-36, -37 & -38) -,
(Arg”, Lys” (N~ %¢ ¥ 3£) ) hGLP-1 (8-36, -378%-38) -E, (Arg™", Lys™ (N.— %
4% B2 %)) hGLP-1(7-36, ~37 8k -38) -E 3k (Arg™" ™, Lys"(N.-#E ki BF 3 ))
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hGLP-1(7-38) -E, HA1Ey-OHE{-NH,;

(iv) 2 (D) A& PARZ'-hGLP-1(7-36, -378%-38) -OH, Z'-hGLP-1 (7-36,
-378-38) -NH,, HAZiEH:

(a) (Arg™), (Arg™), (Arg™™), (Lys™), (Arg”, Lys™), (Arg", Lys®), (D-Lys"),
(Arg®), D-Arg”™), (Arg™", Lys™) 8i(Arg™", Lys™;

(b) (Asp™);

(c) (Aib%), (D-Ala") FI (Asp”) PROZED—Fp; LUK

(d) (Tyr"), (N-BEZ-His"), (N-%EF-His"), N-EiE-D-His") gk (N &
-D-His") ;

XD UHEDAE () — () AP HHRAYHESHMNAS: B
X

vi) X D & % & & (N-Me-Ala’)hGLP-1(8-36 H( -37),
(G1u®) hGLP-1 (7-368%-37), (Asp™) hGLP-1(7-368%~37) &, (Phe™) hGLP-1 (7-36
BL-37) BRH 2% E AT E.

RiA BT TR LSRRGSR, HPA"AThr; AAThr; A°
HAsp; A"HSer; A®HSerdiLys; A" HGlu; A¥HGInENGLu; A AGLuy, LEU, Aib
BLys; FIA"ATrp, Phedk B -Nalfifbordfy; s 75% o2 iE,

REEA N EMATHMELEDE, HPAHGCly, N-Me—GluEk
N-Me—Asp; A“APhe, Acc, B-NalB{Aic; A"AVal, AccEiAib; A®HTyrak B —Nal;
A" HLeu, AccEiCha; A* A Ala, AibE{Acc; A”AAla, Aib, Acc, Lys, Arg, hArg, Orn,
HN-CH ((CH) »N(R"R") ) ~C (0) BHN-CH ((CH,) .~X") ~C(0) ; A" XyPhedX B -Nal;
A" H1lemAcc; A" HAlaEiAib; A" Jleu, AccEiCha; LARA"AVal, LysEiAcc
Hte &4 BHZ % EAERZ M.

AR EWAP WM ELSYE, KA KAl D-Ala,
Aib, A6c, Abc, N-Me-Ala, N-Me-D-AlaBiN-Me—Gly; A“HAGly; A" APhe, B -Nal,
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A6cERASC; AHRVal, A6cER ASc; A”ALeu, A6c, AbcEiCha; A AGly, B -Ala,
GlubkAib; A™WAlailAib; A®KIle, A6cEiASC; A"JHLeu, A6c, AScEiCha; A”
J%Val, Lys, A6cHIASc; A¥HAib, B -Ala, Ado, A6c, ASc, D-ArgEiGly; FIA”
A Gly, Aib, B -Ala, Ado, D-Ala, Ava, Asp, Aun, D-Asp, D-Arg, Aec, HN-CH
((CH2)» -N(R'R™))-C(0) EMBR I EY): HEZZE LAEZHNH.
R AT A A R AR, PSR H-C0)—; RA
OHERNH.HI L& 4): B 2% EvERMEE.
BT B Ak S48 RS B 2% BT E R U TS,
HARAGH, R'H (CCw) f72E, (CCo) BEIHEEE, (C—Co) BiZE, (Ci-Coo) HEHEMRER

%, /N /N
HO-(CHp) N N-(CH,),S0,- HO-(CH),-N  N-CH,-CO-

1

HzN'(CHz)z-NQN-CHZ-CO- a

£ ) kiR, HPA HAla, D-Ala, Aib, Abc, ASc, N-Me—Ala,
N-Me-D-AladiN-Me~Gly; A“AGly; A“}Phe, B -Nal, A6cE{ASc; A HVal, Abc
a(A5c; A”HLeu, Abc, A5cE{Cha; A”AGly, B -Ala, GluBlAib; A" AladiAib;
A®HK1le, ABcEEAGC; A™HLeu, A6c, AScEiCha; A®AVal,Lys, A6cHiA5c; A”
% Aib, B -Ala, Ado, A6c, ASc D-Arg & Gly ; 1 A" % Gly,Aib, B
~Ala, Ado, D-Ala , Ava, Asp, Aun, D-Asp, D-Arg, Aec, HN-CH ((CH;), -N(R"R"))
-C(0) BRUMIRR: ERHBLAX'A-CO)-; BRHIMesrHh18k2; R AOHEL
NHos R34 (Ci-Ca) BZE, (C~Ca) ﬁ%ﬁﬁﬂ%%ﬁ-qoycHz—-N\/:/—\N_(CHz)f_CHS’
HRUMHE &Y, B Dl ZrE.

R TRt & W BAIE B UL T &4, HAPR"A (C-Cw) BEZE, (CiCw)
ﬁ%ﬁﬁﬁ%%ﬁi-Cgo_)-CH,‘.—NCN—(CHZ),-CHa , BHZYE EAER A
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R (D WERELEDREE TS Y:
(Aib® *) hGLP-1 (7-36) NH,,
((N.-HEPES-His)", Aib* *) hGLP-1 (7-36) NH.,
((N.-HEPA-His)", Aib™ *) hGLP-1(7-36) NH,,
(Aib, B -Ala”™)hGLP-1(7-36) NH,,
(Aib™ ®, Arg™ ™, Lys™ (N.— 1 D0 EmiEE) ) hGLP-1 (7-36) NH,,
(Aib™ ®, Arg”, Lys™ (N.—+ PU%EMEEE) ) hGLP-1(7-36) NH,
(Aib™ ™ 7 Arg™ ™, Lys” (N.—+ MU EBt &) ) hGLP-1 (7-38) NHL,
(Aib™ ®, Arg™ ", Lys™ (N.~ %2 Bt %) ) hGLP-1 (7-36) NH,,
(Aib® *, Arg™ ™, Lys™ (N. -+ —%ehEBERS) ) hGLP-1 (7-36) NH,,
(Aib" " ® Arg”™ " M, Lys®(N . —(2-(4- + WU 4% Z -1- R B )- & B
%)) ) hGLP-1 (7-36) NH,,
(Aib™ *, Arg™ ™, Asp™ (1- (4—+ Y %eFE-WRMER) ) ) hGLP-1 (7-36) NH,,
(Aib™ *® Arg™ ™, Asp” (1~ VK& &) ) hGLP-1(7-36) N,
(Aib* ®, Arg™ ™ Lys™ (N~ DUJEBt %), B -Ala™) hGLP-1(7-37)-OHEL
(Aib™ *, Arg™ ™, Lys™ (N.—+ PU%eBtFE) ) hGLP-1(7-36) -OH,
H 2% L.
ARG ERELSYR TALED:
(Aib* ®*)hGLP-1(7-36) NH;,
(Aib%, B -Ala”)hGLP-1(7-36) NH,,
(Aib™™, Arg”, Lys™ (N.—+ 4%z Bt ) ) hGLP-1 (7-36) NH,,
(Aib™™¥, Arg™™, Lys™ (N.—1-[Q%cHk3E) ) hGLP-1 (7-36) NH,,
(Aib**, Arg™™, Lys™ (N. %Mt %) ) hGLP-1 (7-36) NH,, &%
(Aib*", Arg™®, Lys” (N. -+ U4 HEER) , B -Ala™) hGLP-1(7-37) -OH,
o2 SR,
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2 (D WHAAFERELEWRREE TR EY:
(Aib* ®, A6c™)hGLP-1(7-36) NH,,
(Aib® *, G1u™) hGLP-1 (7-36) NH,,
(Aib" ** *)hGLP-1(7-36) NH,,
(Aib® *, G1u®, A6c™) hGLP-1 (7-36) NH,,
(Aib®, G1u®, B -A1a™)hGLP-1(7-36)NH,,
(Aib* *, Arg™ ) hGLP-1(7-36) NH.,
(Aib" %, Arg™ ¥, Lys™ (N.~3£BE3E) ) hGLP-1 (7-36) NH,,
(Aib™ *, Arg™ ™, Lys" (N. - 2B 2) hGLP-1 (7-36) OH,
(Aib® * Lys®™, Arg™ ™, Lys”™ (N.-ZBE3E) hGLP-1 (7-36) OH,
(Aib* *, Arg™ ™, B -Ala®, Lys® (N.-Aec—ZBi%) hGLP-1(7-37) NH,,
(Aib* *, Arg™ ™, Ava”, Ado™)hGLP-1(7-38) NH,,
(Aib™ *, Arg™ ™, Asp”, Ava®™, Ado™)hGLP-1(7-39)NH,,
(Aib™ *, Arg”™ *, Aun”) hGLP-1 (7-37) NH,,
(Aib™ '™ *) hGLP-1(7-36) NH,,
(Aib®, Arg™ ™, B-Ala” D-Asp”, Ava®, Aun®)hGLP-1(7-39)NH,,
(Gly®, B -Ala”)hGLP-1(7-36)NH,,
(Ser®, B-Ala®)hGLP-1(7-36)NH,,
(Aib®, Glu™ ®, B -Ala®)hGLP-1(7-36)NH,,
(Gly®, Aib*)hGLP-1(7-36)NH,,
(Aib’, Lys"®, B-Ala™)hGLP-1(7-36)NH,,
(Aib', Lys”, B -Ala”™)hGLP-1(7-36)NH,,
(Aib%, Lys"™ Leu”, B -Ala™)hGLP-1(7-37)NH,,
(Aib’, D-Arg™) hGLP-1 (7-38) NH,,
(Aib*, B-Ala®, D-Arg”) hGLP-1(7-37)NH,,



10

15

20

25

......

(Aib™ ¥, B -Ala®)hGLP-1(7-36) NH,,
(Aib® ¥, B-Ala®, Arg™)hGLP-1(7-38)NH,,
(Aib* ¥, B-Ala®™ ", Arg®™ *)hGLP-1(7-39)NH,,
(Aib’, Lys™ ¥, B ~Ala™)hGLP-1(7-36)NH,,
(Aib’, Lys”, B -Ala™)hGLP-1(7-36)NH,,
(Aib’, B -Ala®™, Arg™)hGLP-(7-38) NH,,
(Aib’, Arg™™, B -Ala®, Y hGLP-1(7-36) NH,,
(Aib®, D-Arg™) hGLP-1 (7-36) NH,,
(Aib®, B -Ala®, Arg”) hGLP-1(7-37) NH,,
(Aib’, Phe”, B ~Ala™)hGLP-1(7-36)NH;,
(Aib**, Phe’') hGLP-1 (7-36) NH,,
(Aib**, Nal®') hGLP-1(7-36) NH,,
(Aib*®, Nal**®) hGLP-1(7-36) NH,;
(Aib>*, Arg™*, Nal®') hGLP-1(7-36) NH,,
(Aib™*, Arg®™™, Phe™) hGLP-1 (7-36) NH,,
(Aib**, Nal'™*) hGLP-1(7-36) NH,
(Aib®*, Nal®®) hGLP-1(7-36) NH,
(Aib™*, Lys™ (N° - Wt 2E) ) hGLP-1 (7-36) NH:,
(Aib®*, Arg™, Lys™ (N® - Z5fkFE) ) hGLP-1(7-36) NH,,
(Aib™*, Arg™™, Lys™ (N - + —BeBt ) ) hGLP-1 (7-36) NH,,
(Aib® B-Ala®, Ser” (0 - Z¥E{EE) ) hGLP-1(7-37) —NH,,
(Aib*", B -Ala™", Arg”, Lys™ (N® - “FHE3E) ) hGLP-1 (7-39) NH,,
(Aib", Arg™™, B-Ala™, Lys” (N® - 3Pt 3E) ) hGLP-1 (7-37) NH;,
(Aib", Arg™™, B-Ala”, Lys” (N° - ZMtEE) ) hGLP-1(7-37)NH,, E
(Aib', Arg™™, B -Ala® Lys” (N° - +PU%TELEE) ) hGLP-1(7--37) NH.,
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ooooo

EH 25 % brlExrEh.

S —EARIER (D) &4 2 R 7 T 1 A< 2 75 369345 B S8 BB 55 745 )
TNERF—MUEY, BHAE LERHE.

H—J5H, REHRET MEPAHAEY, ceEARERN LR (D
WEYy. B AT A2 2 L AR R SR R A

A, ARBRET —HMAFERBEN CLP-1 24P 5ENMXENERR
J5iE, CABA T LRBEENEN LR (D a2 ErEZr .

S5, ARPRET P B E R RERTHIE A U TR
W, RN TEIRERA . [TRBEIRM. JERE. BEEEE. 550wkt
F. REHMERR. KPR, BERER . PTRMERASER. FRENHE
THRF. BB, RltEORE. BREESIE. k. FKM. sk,
b R, XM FEAREE T EREERENEN L= (D LEHE
H% BT 82 m . BTHE AR 7 VAR — R RIE T 5 B B a7 BB A TRUBE
PRIR BT T BB FR IR .

B TN-RinEERIN, AT HABTHAEERERNSES (Ala) K
-NH-CH (R) -CO-My 4544, HhRAEEBIMEE (40, AlafICH) o X TN-RIm&
B, 455/_EK RR)-N-CHR) -CO- &, HPRAEERIMEE, RAR
EATR, BT ZA 4Ura. PaadkPtalif, T\ AUra, PaafPtaZdes-EHEMK,
XFEM FRAR AFFEZE. Amp. B -Nal. Nle. Cha. 3-Pal. 4-PalflAib%y
METHEERNES: 1 FEFENER. B-Q-ZE)NER. ERL
. HROENER. B-(G-utEE) WalK. B-(-utegE) NEK. Ma-
FERTHE.

HERERNE XA UraAJRTIRE: Ptakh (A-ntme R L#; Paa
HR-3- (3-MERE ) WHHER; Tma-His AN, N-J0 A EER; N-Me-Alak
N-FIIE-N R N-Me-Gly AN-FE-HEE: N-Me-GluAN-H-BEE; Tle
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AB-THEHER; Abuk o -HETE: Toahfl-THEREER: 0mAY
R Abha-EERTE,: B-Alaky B-WEE; Gbak v -EHETE;
Avay5-EE R Adoh12-FE AR, Alch2-E &L 2- & Mhei-2- &
B8, Aunb11-EE+ 458, Ll KkAechd-C-HEZE)-1-RFHE-UREE,

st N A e
o)

AccEIFEBUTHEER: 1-EE-1-FHHRRE A3c); 1-=E-1-
KT KRR (AMe);  1-EE-1-HURRR (Asc) ;. 1-EE-1-HCHAR
(A6c); 1-EE-1-HBERBRE ATc) ;s 1-HE-1-HFELHLRIR (A8c); M-
BE- - A THRER (A9) . LR, Bk, REEGRENBEERER
EH -4 EBARE. X £F-C0X, C=0+X EWIJ?%%, {HART,

LB R AT, At
Lys (N.-BEHEREEE) A PRI, A "

H 0]
Lys (N. kv SEREMEE) BI5 F 4 Q\S/P o
N s
A H !
I
H 0

Lys (N.—(2- (442 dE-1-WRER) - Z L) ) R T 31454

3

L CH
N N N—(-/)n
H \__/ H
ANK 0
||.1 0 N/\\

CH,
Asp (1- (4-e2E-URIE) ) BIE FHI4H: ¢ Nt
N

Asp (1-JRHEEIE) BAG T FIL:H: T H on
\f/)j 3
N
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Lys (N.~Aec—5 E‘“%) %\‘?E‘Fﬂ%*@ :

OO
A O

AU TH 25 T’]*H’J’Egnﬁl 30 Lys (N.—ace—$& i iF ) %?HTEJ&%FJ

L POl
AN
Hooo

XA ERENELZWT: Boc AR T AERKE, HFAFE, Fny H
BR3E, Xan R i3, Bz 1 9%, Tos iy R EBLEE, DNP A2, - I E R E,
DMF 4 — B9 % WP Bk % ,DOM 25 — & ¥ 4¢ , HBTU 2§ 2-(1H- 3 3 = M -1~
H)-1,1, 3, 3-V0 BN BB AR (uronium) , DIEAY — A 2%, HOAch 2,
B, TFAA=ZR LR, 2CTZAR2-FFEERE, 2Bri2- R FEEHE, Oclex
HO-FA2F, Fmoch9-%EFHEERE, HBtAN-ZEFI =, PAMWIEA
4-ZRREREZBMEEFEME,

Rig “p” AR 8. R0,

AE “(CCo) BER A" BIESE. FGEMRE, EEEEREDA
Co—Caoe

FRAPRFERXBATR RIS —MER, B0 (A5c") hGLP-1 (7-36) NH,,
EHAMTEESHE A RAFFEREER (I, hCLP-19Ala’f
A5c”) o AEECLP-1EIRBE R MAE EAEMR-1;  hCLP-1EFE A\ M g EFEAK
-1, R3S S Z IR PRI FEERE (B, hGLP-1(7-36) & AGLP-1f
HEFHIRI7 — 36 R M) . hGLP-1(7-37) HIFFFIFIFEMo jsov, S. , (EBrikE A
FWI 2 &E Y (Int. ] Peptide Protein Res,.)40, 1992, pp. 333-342 /f .
hGLP-1(7-36) NH, 1 (INH. R A= K I C-m# BEZ Ak, . hGLP-1(7-36) X /RC—¥mi Ay
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WEBSES . 7ERGLP-1(7-38) FF, 37HLFI38AL HI5REL 4 HI AGly MAre.

A KPR AE AR E AR S BIE R F &, & NFlwStewart, J. M.
4 (FEAHEH) (Pierce (LFATF, B IR, 1984). HREzUAIHUAER
FIR® T @3 A48 O AN RO AR o 7 v BEN- R I ZE MR 0 SRR . Blan, He
HEE, 0 C-Co) i E, MBI EREHAEAER. BEEERE, W,
(CCoo) R, WADEIDE B SR, Hh iR T 200
. BREEMA, W, COE, M BB S BTER, Flan, E'COOH, B
FREUD TR M E3ERYBFERN _FRNE _WEKRKES LD
. T SENAREERAEERAAE. MWREEREOSHERE, flnx-3
FETHER, WS % 5 3 BB /R H EHOBTHEAT R BX .

M R' 3 NH-X*-CH,~CONH; B , ( Bl , Z°=CONH,), Fi 5 MBHA & g 1% Hx &Y
BocHN-X"~CH,~COOHFF#A AR B & o 101 SRR JyNH-X"-CH.~COOHAY, (BfI, Z’=COOH) ,
FH 5 PAMAR B 48 Bk I BocHN-X"—CH.-COOHTT 4 Bk RO & . T FX— 4 e 2], &
F T 4FE /R 24 & [#)Boc-HN-X-COOH. HBTUAIHOBt LA K 108 /R 4 BDIEA. {HERNT
BESEENP

W T IES P EERL- N5 TEERE-258) -1-H oRRR
(Boc-A6c—0H) . ¥4 19. 1g(0. 133 mol) HJ 1I-H ZE -1- ¥ S 4 R M (Acros
Organics, Fisher Scientific, Pittsburgh, PA) ¥###E200 ml —"&HEF1100
ml7KH . ZEHFIMAGT mlff 2N NaOH. BiZEWAE KB FAHl. EIHEH
FAIAN32. 0 g(0. 147 mol) B —-f-T E-REH. EER THRNMESY
MEE A . RETERIE T 2B 8. ERRM/KERPIMA200 nlf) LB
Z.W5. TEVKKB PR HREY. IIAAN HCLKE & /K2 MipHIA EZ43. S EF L
2. BZBZE QX100 nD)BIEKZE. WEPHAHEIHHAK(2X150 ml)
Wk, ZTAKMgSOTHE. ¥, HAWETRERT. ELRLE/ T
GRS EL . B859.2 ¢ A, PR N29%,
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% 5Boc-A6c—OHZELL 1) J7 & iBoc—A5c—OH .. A AU AL 8 B AR A F A AR
FALH T IR RN TE. HRUT R EHEB AccTER.

fEA R BAEASc. A6cHI/ERAIbIIGLP-128 I & /e, X FiXUesk 9
B RAY, BB 002N . 40 (Tma-His") hGLP-1 (7-36) N,
& i, RS R BB N F, K4 ml fDMF =R fJHBTU (2 mmol) FIDIEA(L. 0 ml)
5Bk B PINA SR S AL R, RERET [AI4y2/ i

F iR B ER IR RE I AU B 0 AR HE 77 v SN- R im B R
(I B R AR . Bt S eI, 10 (C—Cuw) B8, ATIR LI Rk AL/ E ik 3
BRGERER, W, (C-Co BERE, MBITREEMFERER, KT
PEE R T B R . BEEEM, an, cOX', AR BECY B IR T, B
0, X'COOH, BIEZELFEE YT TSI ERLSBWERN — RN
B WRERRIBA LN T SNA SRR I S AR, REERE ST
B, Blnst-EHRERNER, WAZH 543 /R 5 BHOBTHAT (B K.

R TR LT E AR KRS YIEACLP- 145 KB WRIE Y.

41 s 5 -

W FIXGLP-1 24K FIRIN SFK FLBR 578 40 il (ATCC—# CRL-2058, 3R [EE
RS URTRET, Manassas, VA) 783 10%AG 4~ L% fDulbecco i idk HIEagl e 5 557
K (OMEM) Fhige, AELISTTIREFZESS C0./95% TR MBIMAS .

TR M LR S B

¥ HBrinkman Polytron(Westbury, NY) (¥4 6. 15%0). iBiIRINZIAE
FE20 m1¥K¥4 150 mM Tris-HCIH ¥ 4bHl & A T BU R AT A AR . @il
B0 (39,000 g/104340) BRIRSI KB, BEANTIEBSEFT 2.5 oM
MgCl,. 0.1 mg/ml FFEAk (Sigma Chemical, St. Louis, MO)#10.1% BSA H)
50 mM Tris-HC1H. 4 THE, F&HEBHAF0. 05 nlAKAr1d F S5 ARK0. 05
nM (*"I)GLP-1(7-36) (-2200 Ci/mmol, New England Nuclear, Boston, MA)
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BB 4y (0.4 ml) o HFFL10040 8 (25°C) , BT AKGF/CIELK
(Brandel, Gaithersburg, MD) BRI /G MNIFE (free) T EHEE
("*I) GLP-1(7-36) , LB 2 AI7E0. 5% RZMGWEFRE. REHS nlEH
K50 oM Tris-HCL PRI =k, Eid v i W = % (Wallac LKB,
Gaithersburg, MD)HEFRBETEMEME LN EBHE. BFRAHEEEXANE
(**I) GLP-1 (7-36) 45 &35 1000nM GLP1(7-36) [145 & (Bachem, Torrence, CA).

Ak BIRAAT DL R 2% LAl s m . xetemidE, BEART,
SHENE G, B, 3. DR, 8B, XR28. RENR. HHEK.
FEEE. FHEER. PIERBEER. SR RN, SONR @I, HER. 50
B BB BRI, MERAR G, §R. RTFPEIER. BIAR.
R, NREILR-RZ_EBRNLEY) MR, E& R E
H S B A AT R A ST, B RDE AR B A A R e L. R, T
DL A & BRFTK BOTRA L (R I HPLC, A i VR A TRAYE B X FREEAT Ai4L
T8 EI R TFARL) B AL —FpEE, FIunE R IRE ML B0. 25 NESER /K
WHEEIWEERR LS. WTH AN BB AT % ZHPLCH (Zorbax, 300 SB,
C-8) . H FHIEMmBERiZAE: (1)0. 1N EEERE KB BPERO. 5/t (2) 0. 25N
LR KR VERR0. 5 /DA R (3)4 ml/ 4 $Atid £ 1 16 (20%-100%45 KB
304341 (FEMANO. 25NBEER/KYEW:  VEWBR80:20 Z M/ 7K+ 1J0. 25NRs
). WESKKHWSIFAEFEET.

WA AR AR A B BT A SNH, GLP-1F) 2518 R H & 2 A R i BE ElR
K (B, Todd, J. F. %, (IEAREIED) , 1998, 95, pp. 325-329; HTodd,
J. B2, (RRMIGEERBTITZRE) |, 1997, 27, pp. 533-536) . Bk, A5[HEEXeE
FUE R 25 F A R A& Yre] D= AL R RERCR , T FEGLP-1. A] BLKGGLP-1
HEXERF AR RN, a7 TEUEIRA . TIAURESRAG . AT, JBE e R
B . BAUE WM. RIEERR. SR BB TSRS
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BR FBRE. WETHRR. BRm. Rt OFE, WREAIE. k.
i 7K B 785 ML S I v (e - 5 1 R RO S UM I 94 A WA 9GLP-1
FA ] T 1897 FRIRR: (RIHE LA 5 B TR AR A NG TR AR AT <R
KPR 4R B AE

Fik, ARACFERLEEANADAEY), ZASWEE MGt
Z/—M (D S UL — T 2% LT K8

ERAAEYPREERSKFETUAR; B2, BERTHELM
BEBRAE MM EL. BB BIRERTIRITRR. KERENETT A
MgZE. —BRE, FEBEERSOERENLX107—200 ng/kg/K, i
HE1X107°—100 mg/keg/ R, FTLLEFERHRIBEZHELH.

ERAUEYTTUZOMR. JERER CUALA . EIEN . FRRKN . BUR T
SN . B, FER. BEKN. ST, RHNEAIRREHITES,
FA 525% FRESR B AT IO R MR BLE & T Fa Zhg 2 nom .

OARFE AR B EIEREE. R, AR ARSI AR Lol A7
B, BEHUEM 5RO MEERE S LT EZNERRE, HEA]
WERE. FLBE. BUEM. XERFBMEN IE W E A th T B R R AR ST
Heym, pla, WEEEREREER. TRE. FRRATRT, Xe5E
W BEZEMNH . AR AL AT 7S AR Sl .

O R B RARF BL R IR 2% BT B A SR o A A B 1 AR RE 51
MAKEIFLR . VB BVFW. PERN. Bl BR T IXLMEMMBERSN, He
BT EIERRBA, BIIEEA . BRI BRI R R A R
7o

AR B T AR B 45 245 1 1) 45 TC B UK B R K . B IR
File JEKIEFISRTE RGN 07 . 58 4 0% A an B A T
AR ARSI A LER G IR LR XL ] B S iR B R TR
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Fs FUALFRI R 2 R B . AT GRS DL AT K, B4

AR EREE, AAAYTMAKER, BAEHEEY, SmBAEY.
W EMIRREEEAH SRR, EHRLEE HEEELTE K. 5
— YRR EE T

HFSR A ESANA SRR, BRTEEYRS, e 8 E5BRN,
151 40 ] AT g SR 7

T F A4 A TR FERIH & R EE TR ANAEY.

55h, ARAUEYTULRERBRAEYRREAGH, HaETHNE
FAE R BEDETR, FEEEFINo. 5,672, 6594 FF T & A M H 7 F1 5 Bg 1
B BA Y, £EEFINo. 5,595, TO0OAFF T & BB R i £ W iE M FI Y
FEBRAEY, 199799 HOHRAZ I E £ F| HiENo. 08/929, 363 AFF T &
FYEHRFERENRSFEERAEY, 1996F11 H1HRZTHEE L H
BI1508/740, T8 AT T & WG MR AR KT LB &1, 19984F1
29 H 3238 iy 2 B % F #1509/015, 394 A FF T & £ Y& M FI 0 7T iR b B4
BBAEY, 1998F7H23 BRAZ KK EEH HiFNo. 09/121, 653 ATF 7 —H
TE 7K B I 2 o 1) 2 21 QR IR B YR YT I B0 TORRL B J7 425, 1998428 10 H #2738
(136 E & F) P iENo. 09/131, 472 A FF T FE WK BERR LR S WG T K
&4k, 1998411 H2HRMEEEF) H1iENo. 09/184, 4134 FF T &E Wk
MAEFETRENABNRSYRIRT NNE S, JUHEFTd %R HER
HREHSIESE.

SRAESA W, ASCTBRITA BARMEEARBR & L5 AR TR
REBERANRBEEBMER. &1, AXNHIHEBERY. TREIE.
ERHHESHERBTEMTIES %,

THSEHGIRER T B & AR AMKEE BT, X VEN T AR A
NGURUERAEN . KT SN T AR AN R R 2 A 5H . XLsE
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HiGI R T 2R AR BT 5 R R e 4 Rk Ve
Boc~ B Ala—OH . Boc-D-Arg(Tos)-OH F1 Boc—-D-Asp(OcHex) f& M Nova
Biochem, San Diego, California ¥ 8 . Boc—-Aun—-OH /& M Bachem, King of
Prussia, PAWI78. Boc—Ava-OHHIBoc-Ado-OHjE MChem-Impex International,
Wood Dale, IL. 478, Boc-Nal-OHMSynthetech, Inc.Albany, ORI

S 1
(Aib* *Y hGLP-1 (7-36) NH,

TER AR S (Foster City, CA) 430ARIRK A& BLEs & BARRERK, HiZ
RS S DO AT IE MBoc- B A A . £ MSchnolzerds, (HEPrfk
EARTFLAEY 90: 180(1992) o A E0.91 mmol/g BARMHI4-HH
HH iz (MBHA) 84 i (Peninsula, Belmont, CA) . ¥ BHE T F{RIPMEEFIBocE,
F B8 (Bachem, CA, Torrance, CA; Nova Biochem., LaJolla, CA): Boc-Ala—OH,
Boc—Arg (Tos)—OH, Boc-Asp(OcHex)-OH, Boc-Tyr (2BrZ)-0H, Boc-His (DNP)
-0H, Boc —-Val-OH, Boc-Leu-OH, Boc—G1ly—OH, Boc—G1n-0H, Boc-I11e-0OH, Boc-—
Lys (2CIZ) —OH, Boc—-Thr (Bz1)—0H, Boc-Ser (Bz1) ~OH, Boc-Phe-0H, Boc— Aib
~0H, Boc—Glu(OcHex) -OH#NBoc—Trp (Fm)~0H. 7E0. 20 mmol#RAE P #H4T & o
FH100% TFA AbEE2 X 14349 LA BRBocZEH . 754 m1fDMF+ AHBTU (2. 0 mmol)
FODIEA (1. 0 m1) {#BocE M (2. 5 mmol) TIKIE, FFAEHA Bl M iR B9 ARk — B
e TRAEE (f = 078 B I L T 34T R Bk B 7 Boc-Aib-OHFRFE AN T 71 5k %
Boc-Lys (2C1Z) ~OHFTBoc-His (DNP) ~OH ) {H B AT [A] A 2/Nif 4, R EBRAS ) 3594 5
SR,

TERRKBELH & 5T, FIDMF=R 3920 % SUBR % 2,82 /10% DIEAYS MR AL S A HE 2
X 30438k, LAFRRHis{UEE_LADNPIEM] . AR JEiL H 100 %6 TRAKLIH2 X 257 4
EERN-KiBocKE . HIDMF (1 X 143-44) F1#710% DIEA MAA—fG)5, &
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L A 15% 2. BERE / 15%7K /70% DMFYE ¥ A 22 LA 2% i (V65 Trp B I R B . H
DMPFIDCMEERR k——HAE, HZEWE T T4, 7E0C. BEES] nl HEB
A B A BEEE (24 mg) F10 ml HERBERERR—— AR 754080, DLBEAT R 5 .
I R ERHF, F 28 (6 X 10 ml) PeiRk B R, FFAH4N HOAc (6 X 10 ml)
FHL .

1 % A0l % K W AR % (WPLC) £ J§ X A VYDAC® Cis i (Nest
Group, Southborough, MA) ZE{b/KIBYIH KRS Y. AL MR (20%—50%
1054080 1) BL10 ml/ 43 BRI HiE A VA =&0.1 % TPARIK; VB =
0. 1% TFAI ZJ%) BElt k. AR &4 FFFE S HTHPLC A I . R-& St
PR IREEIR 3 G 2T . 821135 mg HEFEE. RIESHPLCAI A28
498, 6%, EMEET )T (MS (ES)) 478 34> F 8 43339 7 (53339, THIHHE
SFE—H).

LTt 2
((Na.-HEPES-His)", Aib**) hGLP-1(7-36) NH;

WHZ T & BAR AL &) (HEPES (4- (2-F2 %) -1-WRIE L4tk R) ) -
MWOYE ST B LR A & 7R MBHA A BE (0.20 mmol) bk AY AR
(Aib*®) hGLP-1(7-36)NH./5, FH100% TFALLHE fk——H A (2 X2 44, F+H
DMFANDCM¥PE 4R . SR J5 FIDMF A ) 10% DIEA =P FNiZ# A2 4. FIDMFAIDCMIG %
J&, FADMEH{#0. 23 mmolf¥] 2-F-Z LefE M & AN0. 7 mmol KJDIEAALHE 1/ o
FADMFFIDCMBE ARG . FFFH L. 2 mmol (12-38 L FEWRME AL BEL12/ BT o TE R X JIK
MBS AR THFR4AE 2 7,  FADMFAIDCMBESRAN S T A A R (1) DMF A FJ20%
SR LBE/10% DIEA F1(2) 15% ZBEERE/15%7K/70% DMF) 4L 3 DL % Bx EikHis
M4 _F I DNPZE R AN Trp (0 L 0 PR BE LI

20
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S5 3
((Na.—~HEPA-His)", Aib"*) hGLP-1 (7-36) NH.
% T A2-H OB AE2-F-1-Z BB E A, AT RE B3RS g2 B
i 41 % ((Na. —HEPES-His) ", Aib**) hGLP-1(7-36) NH, ) 75 ¥ ] % 45 SR A & 477
(HEPAN (4- (2-F Z.5) -1-IRE LB ) ) .

it 54
(Aib®, B -Ala®)hGLP-1 (7-36) NH,
& LW EER . KE LR SEHif] L TR i 77 A s B &
MS (ES) W75 4F & H3325. 7, WA IMW=3325. 8, #HiE=99%, /% =85 mg.
&K EH TSRS B A T R bR RS G L BTR A& L (Aib™ )
hGLP-1 (7-36) NH.f{1 48 /&) 77 i 04T, {8 MR35 B 78 M BR A F & M dr | 2
B

SE RIS
(Aib™ *, Arg™ ™, Lys™ (N. — P42 BEEE) ) hGLP-1 (7-36) NH:

7 A< 5L iaf5) 48 B T Fmoc-Lys (Boc) —0H4t, BT F HIBoc &R IEME 5 L i1
1R I (Aib™ *) hGLP-1(7-36) N & B IARIA] . FEIEZN B H F TR B —8E
B EE A SR IS BB, %2, 5 mmol FFmoc-Lys (Boc) —OH¥% i ZEDMF H f14 m1
0.5N HBTUH . ZE¥SW P INIAL mlfIDIEA. EHNBEMAL4. REEEFER
0. 2 mmol MBHAMY A (BRA4=0. 91 mmol/g) . EENZESHLIL/MT,
FADMFYES M IS . FHAT100% TRALMEE2 X 24744 L 2Bk Boc R 214 . FHIDMF
P IS . B4 ml DMFT fHBTU (2. 0 mmo1) FADIEA (1. 0 ml) f# S 5% & (2. 5 mmol)
PIE2 4 Bl 3 SFmoc—Lys-HAg{B Bt . BBEIT ALY 1/ . FIDMFULEA AR
- FH DMF 1 ] 25%WR IE Zb HE2 X 204384, DL fFmoc {4 H . FIDMFYEER fiE |

21
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FEBERARBARNAERT . KERMALK U TSRS EREI1H /)
(Aib* *) hGLP-1(7-36) NH.#J & FeAH R . 8 2143, 1 g2 A B EARREL ST -
HRYE 5> BTHPLCH 4> BT 4L BE 4 98%. Mt Sk B 80 T EAN3ET7.7, &
WHE ST 83578 T—H.

Lt f56-8

FE L BB AIE LIRS SRS SRR Kk R
Bs BTk B 7 v LR MG 6 — 84L& 4.

SLHEFI6: (A", Arg”™, Lys” (N —+ VY 4EBE %) ) hGLP-1(7-36)NH,; =
=89. 6 mg; MS(ES)=3577. 2, 7+ 4&MW=3578. 7; ZiE96%.

SEREI7: (Aib™ ™", Arg™ ™, Lys™ (N. -+ PO k2Bt ) ) hGLP-1 (7-38)NHz; /™
R=63.3 mg; MS(ES)=3818.7; iIHMW =3819.5; “AifF96%.

SHEI8: (AL, Arg™™, Lys™ (N - % i3E) ) hGLP-1 (7-36) NH; /& =57. 4
mg: MS(ES) =3521.5; +HEMW=3522.7; #ijFo8%; FR=-2F.

Lys (N -BEkiRE 5) BRI A R B H e 4b & Y 06 T DA R 2R AASE 1
FIspid (A1b™ ", Arg™ ™, Lys™ (N~ T 5eEEEE) ) hGLP-1 (7-36) NH. B J7 4T
Fmoc-Lys (Boc)-OHE EBM A T T MLysN. -8l E) RE, M
Boc-Lys (2C1Z) -OHEZEM A TLys. WHRLys (N.-HELTEEE) A ATECK I,
B CE RS B8 P RO IE T AELys (N SRR B 55) BB 2 BT H BY Al & 7E
fELh. SFEMEEREEEMNAES B MAldrich Chemical Co., Inc.
Milwaukee, WI, USAJE S, B4, FRR. 2R, HEMRMIFHEE.

SR 19

(Aib* * Arg™ ™ Lys® (N.-+ 4 R#lEEE) ) hGLP-1 (7-36) NH,
B F A S & B Boc BB 5L MEFIS & AT A . s

22
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T TS E— RIS WA EEL. 2. 5 mmolfFmoc-Lys (Boc) ~OH¥E
FEDMFH 4 ml 0. 5N HBTUH, ZEVEM T AL ml DIEA. #EZNEESYL2
S5 RIBTEEITINAO. 2 mnol FYMBHAM R (BXA#=0. 91 mmol/g) . FE3
ZIEEWLI/NE . FIDMPYLEZM RS . A 100% TFARLEE2 X 27381 L £ ERBoc
fRiPEEE . FIDMFBEEM AR, FFAERF A4 ml DMFRAJ0. 25 mmol j1-+=
JRTEEL AN ml DIFA. BahE&W92/0 8T, FDMFLEE M AR, H RIDMF
[RI25%IREE AL BE2 X 204054, LA BFmociRiPHEF. FIDMFIEEMAE. H#ERE R
FR& s RN AT .. HRMKE-E B 7% S L L TR HER .

HLys (N BB EE) SRAE M A R I H B S W& AT DA RS BLSE
a5 9 BT ik (1) A5 134T . Fmoc—Lys (Boc) —OHE M8 F T Rk )Lys (N. e 2R
BE2E) %, MBoc-Lys(2C1Z) -OHEZERRF TLysFRE: . W RLys (N. —HeRmlt
) REANECKN, BRFEMA BT N ELFZELys (N —befaldt) Rk
ZHTHIBR A B A S ZER R Lo A It B = 7] MLancaster Synthesis
Inc., Windham, NH, USA%K78, i, 1-FiumBi . 1-ZmamE . 1-1
By o 2 {1 A R AV S 1 S D AN ST 3 - [

L1110

(Aib™ *, Arg™ ™, Lys” (N~ (2- (4—DUkedE-1-WRHE) - L) hGLP -1 (7-36) N

A SZHEH BT iBoc B IR 5 5L MBS -G BT R IAH R . fER BN F
THFE—RERFRESHIEMEB. %2.5 mmol Fmoc-Lys (Boc) ~OH¥ fi# 7EDMF
{74 ml 0.5N HBTUR . ZE¥WH AL ml DIEA. BENESWL203H. R
JETEFIPINAQ. 2 mmol MBHA (HRAL47=0. 91 mmol/g) #fiE. IEBNZIREWL
1/, FADMESEIEAZA S . JF1100% TRALLFE2 X 2434 LA BrBoc R 2
FIDMF¥EZRIAE. 4 ml DMFAIHBTU (2.0 mmol) FADIEA(1 ml) {#2-R 2
(2.5 mmol) FUEE L2008 B HMAMAE . BENEEWHI07 8.

23
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FADMFYES . 2RJ5 94 ml DMFRA1. 2 mmol WRWMEARIEMAEL2/Nt. FHDMF
Ve A JEA2 mmol 1-TR-T-DUktAbBRLy4/Nat. FIDMFBEER/S, Fi4 ml DMF
H 3 mmol Z,FEEF A1 m1 DIEALMEEA AG£40. 5/NiT . FADMFBERRM IR, I FHIDME
o I 25%URIE AL EE2 X 2040 % . FADMPEEMRM NG FEEH 2 ARG AR I R DL A%
AR A . HARRBEI & B gtk 7 5 LB LTk B AR R .

ELys (N. - (2- (4-fedk-1-WRIEE) - 2 B) BREM AR BREUEUNE
R AT DA 32 R KA S M 48] 10 BT 3R Y 75 1233847« Fmoc—Lys (Boc) ~OHE IR FH Tk
FfjLys (N. - (2- (42 - 1-JREE) - ZBE ) B2, MBoc-Lys (2C1Z) -OHE HHR
FFLyshedt. M TP AN MGG A TLys (V.- (2- 4k - 1-0k
) - ZEEE) B2k . R Lys (N.— (- (4-5edE-1-0REE) - LB ) REATECK
¥, B SAEIKE AR R IESF ZELy s (N — (2- (4% - 1-WRIER) - LB ) SR
ZRIFIBR A B & EME L.

SEHEfI 11
(Aib" *, Arg™ ™, Asp” (1~ (4—+ D04 HE-IRIR) ) ) hGLP-1 (7-36) NH,

LM BT MBoc BRERS THFSHEMTFAMNMER. BT
Fmoc-Asp (0-tBu) -OHFI£E3647 . FERRBNM/PF LI —FERZRES WG
Bk, ¥2.5 mmolf¥Fmoc—Asp (0~tBu) -OH¥EFZEDMFH Y4 ml 0. 5N HBTUH. 7E
B IIAL ml DIEA. BaNBEAWLI2H 8. REEEBETMAO. 2 mmol
MBHA (BRA047=0. 91 mmol/g) Wi fig. #EahZBEMAL DIt FIDMPEEEZH AR -
FHFH100% TFAALEE2 X 154 8P LA B tBufrir 2] . FIDMFUEEMAE . JFH4 ml
DMF 1 f¥JHBTU (0. 6 mmol) FADIEA (1 ml) b3 £91543%1 . 72 NI S A0, 6
mmolWRIEE . RSP/ . FADMFUEEM AR . FF3 mmol f¥71-f+-U0
BEALTE A 4/ . FDMRERSRE, H4 ml DMFH A3 mmol ZFEEF A1 ml DIEA
ShEBREREL90. 5/ . FIDMPEESRA IR . FHDMF = (1 25% R AE Ab 32 X 207384 LA

24
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F B FnocfRiPEE . FIDMFSLEMAS. HEB 2IKE BaS K R N AR A4
AR HAMKRE BRI 5 S 1 TR R AE .
4 Asp (1- (A- 4 ZENRER) ) BRGLu (1- (4-%eEIRkmE) ) BREN A RS
DI & R T DA BR R A SEHR 1 11 Bk B 7 V6 4T o Fmoc—Asp (0-tBu) ~OHEL
Fmoc~G1lu (0-tBu) -OHE B H F ik P HAsp (1- (452 FE0RER) ) BGLu (1- (447
RURME)) FH, TBoc—Asp (OcHex) -OHEXBoc—Glu (OcHex) —OHE ZEER A TAsp
BRGluFk S . ZEHEREAL S B R A BT A T Lys (N. - (2- (4 - 1-WRMR) -
ZEERE) R, IR Asp (1- (-4 ZE0RME) ) BG1u (1- (4-4EEIRER) ) SREEAFEC
HK, BRTEIRE S o N IF i 7EAsp (1- (4- e EEURME) ) BGLu (1- (4-%vE
WRNE) ) TR BB BL A e M AR L.

L] 12
(Aib" *, Arg™ ™, Asp” (1[4 FE &%) ) hGLP-1(7-36) NH,

2552 e A5 BT fBoc AL ER 5 LIS BT AR . ERBIB[PFITREE
— EEMBE SRS EEE. 2. 5 mmol Fmoc—Asp (0—-tBu) —OH#S fi# ZEDMF 9 )4
ml 0.5N HBTUH. 7E¥¥IIAL ml DIEA. EINEEWLA25. REHEE
WO, 2 mmol MBHA (BUf8#1=0. 91 mmol/g) M A8, HEENZIESWLIL/NET .
FADMFYESRZA S 3EAI100% TRARLEE2 X 154744 LA 2R tBufR 4P EE . HIDMF
Ve G, 34 ml DMFHAYHBTU (0. 6 mmol) FIDIFA (1 ml) AbEEZY15640 4.
£ R RBAEYHIMANO. 6 mmol B1-+DUkelE . HIESNREWA LN . HIDWF
PR IS 31 FHDMER (1 25% R iE AL FE 2 X 2043 4 DL 2= [ Fmoc iR 97 %] . FHDMF
Ve HEBERA RSN RNAERP USSR . HRRIKH-E A
gifb 77725 LA 1 Bk A ) .

Ehsp (I-REERE)) B6lu (I-HEEE)) BREXNARPHLELEING
R AT LA e IR 2 0L SE B ) 12 BT R Y 5 v 3 4T o Fmoc—Asp (0-tBu) ~OH 8%,

25
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Fmoc—-Glu (0-tBu) ~OHEE B 43 HI F T Bk M Asp (1-%e & ) ) BiGlu (1-%%
REE)) 5 E, MBoc-Asp(OcHex)-OHEXBoc—Glu (OcHex) -OHE ZER 2 HIF T
AspEGluskE:. WRAsp (1-HEEE)) Holu (1-REER) ) BRERECKR,
HRTEM A RLas B N [ 4F fEAsp (1-fe R E 8 ) BlGIu (- (B8 5E) ) BEZ
BT BIRR B S AR L

S 13
(Aib" *, Arg™ ", Lys" (N.—+PU%elt2E), B -Ala™) hGLP-1(7-37)-0H

BT F WBoc MR 5 (Aib” *, Arg™ ™, Lys” (N. DU B 5) hGLP-1 (7-36)
NH (SEHEHI5) M& R MAHR . /7270 mgiiBoc-B -Ala—PAM ¥ i§
(Novabiochem, San Diego, California, BUfU4=0. 74 mmol/g) . B SETEIRRZ)
25 F1100% TFA{fBoc- B -Ala—PAM BffI5 L iBocRIFEL MRS 2 X 24040, &
RYPIE A% S L E TR ARR] . 82183. 0 mg EHEREHIIR
AR . YB3 ATHPLCH) 34, A A99%. B iR 2l T84
3650.5, S8 o7 E3650.8—H.

S5 14
(Aib™ *, Arg™ ™, Lys™ (N.-+DU%eBE %) ) hGLP-1 (7-36) —OH

Fr ) Boc @RS (Aib™®, Arg®™™, Lys™ (N. -+ Db B ) hGLP-1(7-36)
NH, (SZHEf) 5) BI-& R AR . FE DMF (4 m1) 9 #) HBTU (2. 0 mmol) « HOBt (2. 0
mmol) 1 DIEA (2.5 ml) f Fmoc-Lys (Boc)—-0H(2.5 mmol) TR % . 7ERNEH
F T XM EIMR S 235 ng PAM M JIE (Chem—Tmpex, Wood Dale, IL; BUNH
= 0.85 mmol/g) Bk, RERKTIEL 8 /Nit. FIKWIINE AT 55
5 5 FrRpAHA . mBHH RS ERSFEN 3579.15, SHHELTE
3579. 5 —HL,

26
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AKBAE LysN. -%fw BB HE) 5 ZE /K hGLP-1(7-36)-0H .
hGLP-1(7-37)-0H #1 hGLP-1(7-38)-0H f1H &R & ] DLtk BRI SE
Hats] 14 Bk B 77 83447 . Fmoc—Lys (Boc) ~OH ®IEEFR A T IKH H) Lys (N —#E4e
BiL), T Boc—Lys (2C1Z)-OH EEBRAH T Lys R

Sk 366
(Aib®, B -Ala®, Aec™) hGLP-1(7-37)NH,

TERTHERESS LB RMESHTH MBHA M5 (0. 2mmol, BURH=0.
91mmol/g) « Fmoc-Aec—OH (0. 40g, 0. 829 mmol) . HBTU (DMF *F ¥ 1. 5m1@ 0. 5M)
F1 DIEA (0. 5ml) BIVE-&4) 4 /Pt F] DMF ¥eskad s . 3+ F DMF A i 25%0RRe &b
B 2X20 434, FH DMF 1 DOM PR3 . FFHEB RIS Biad i R A 48 LA
s SRS 1 BTIR TR A . Sk TR S SE ) 1 BRI AR
BT L 2 BRI 0 FRB N 3494. 8, 5iHE S T8 3494.99 — . 4E
93%; F=E 79. Img.

SEHtife] 367
(Aib", B -Ala”™, Aec™) hGLP-1(7-38) NH,
KNk b B EE 366 Frid 7L G BUSE RG] 367 (L&
MS (ES)=3551. 7, it MW=3552.04; ; 4 97%; 7F=% 97. 4mg.

SCHE] 368
(Aib®, B -Ala®, Aec™™) hGLP-1(7-38) NH,
F=EIR FEENSE LIRS RN AT H) MBHA #8 (0. 2mmol, HUAY)
=0. 91 mmo1/g) \Fmoc—Aec-0H (0. 289, 0. 6mmo1) .HBTU (DMF " #J 1. 12 m1@ 0. 5M)
F1 DIEA (0. 4ml) MVE-AHD 2 /M. SRS H DMF ¥EEA . JEF DMF i 30%

27
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DERE 4L FE 2X 15 20 4h. JH DMF ¥ M. ERMAESZ P IMA
Fmoc—Aec—0H (0. 289¢, 0. 6mmol) . HBTU(DMF = [ 1.12 ml@ 0.5M) A0
DIEA(0.4ml) . TZE THESNRAEY 2 MF JiJ DMF BeBkifiE. J+H DMF g
SO%WRNEALHE 2 X 15 43%f. F DMF F1 DCM et fie . HHE 2 K& Bids ) R Y
AP SR INSEHEE | FridMBIRIKN & M. A TVER S E/HG] 1 Brid
HIARIR . RS U TR B4 TR A 3663.9, HiHE ST 3664.26 —
M. 4iFF 100%; 7% 75. 3mg.

L) 369
(Aib®, Arg™™, B -Ala®, Lys”® (N.-Aec—Z5BEHE) ) hGLP-1(7-36) NH,

FRETHARD B LRHRNESFFE MBHA HAE (0. 2umol, BXUALH
=0.91 mmol/g) . Boc-Lys(Fmoc)-OH(l. 17g, 2. 5mmol) . HBTU (DMF H'ff] 4 ml@
0. 5M) A1 DIEA (1ml) KNE &4 10 234F. F DMF PR AR, FHFA DMF 711 25%
DRAE4IE 2X 15 4. B DMF ME M lE. ERNMNEHZ T MA
Fmoc-Aec—OH (0. 289g, 0. 6mmol) . HBTU(DMF = f 1.12 ml@ 0.5M) 0
DIFA(0. 4ml) . F=IETRSNEEY 10 4. F DMF YeEERE. JFH DMF
[t 30%RAE ALEE 2X 15 434h. FH DMF et s, JFH 2 (431 mg, 2. 5 mmol) |
HBTU (DMF ] 4 ml @ 0.5M) 0 DIEA(Iml) KBS WALEE 10 434h. Fi DMF ¥
YR RE. FEF L00%TFA A3 2X 2 4340, FJ DMF F1 DCM BEd#i iR . JFHB EMK
A RS R R 2 8 LGRS SE RG] 1 Frid MBI R & /. i iiEt s
G 1 TR AER . EBES FUE TR 0 BN 3677.0, HHEST
B 3677.26 —3. 4AE 97.6%; J7EK 44. 8mg.

A LR HE b 3idE A 1 7 & T 7S L& 4

SEHf) 15: (Aib™) hGLP-1(7-36) NH.;

SCHfl 16:  (B-Ala™) hGLP—1(7-36)NH,;
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i 17 ((N*-Me-His)', Aib**) hGLP-1 (7-36) NH.;

L] 18:
SEREdE) 19:
SE ] 20:
SEHERY 21.
L) 22:
L) 23:
SEJHEH 24:
S 25.
K 26:
L 27:
L 28:
SE e 29:
K5 30:
Tt 31:
SEHES] 32:
SK et 33:
S 34:
L 35:
LHER 36:
L) 37:
SR 38:
L 39:
St 40:
SHE] 41

((N*-Me-His)", Aib®, p-Ala®™) hGLP-1 (7-36) NH;;
((N*-Me-His)", Aib™™, Arg™ *) hGLP-1 (7-36) NH.;
((N*-Me-His)", Aib®, Arg™™, B-Ala®™) hGLP-1 (7-36) NHs;
(Aib®, A6c®) hGLP-1 (7-36) NHy;

(Aib®, A5c®) hGLP-1(7-36) NH,;

(Aib®, D-Ala®) hGLP-1 (7-36) NH,;

(Aib™ *, A6c™) hGLP-1(7-36) NH,;

(Aib**, A5c™) hGLP-1 (7~36) NH,;

(Aib**, G1u™) hGLP-1(7-36) NH;
(Aib®**) hGLP-1 (7-36) NHy;
(Aib®**) hGLP-1 (7-36) NH;;

(Aib***) hGLP-1(7-36) NH;;

(Aib**, A6c'®*) hGLP-1 (7-36) NH;;

(Aib**, A6c"** ™) hGLP~1 (7-36) NH.;

(Aib™*, A6¢™*) hGLP-1 (7-36) NH;

(Aib*®, A6c™) hGLP-1 (7-36) NH,;

(Aib**, Lys®™) hGLP-1(7-36) NH,;
(Aib***, A6c™) hGLP-1 (7-36) NH,;

(Aib™*, A6c™*) hGLP-1 (7-36) NH;;
(Aib*™*, A6c™ ™) hGLP~1 (7-36) NH,;

(Aib**, A6c®) hGLP-1(7-36) NH,;

(Aib"*, Cha™) hGLP-1(7-36) NH,;

(Aib"*, A6c™) hGLP~1 (7~36) NH,;

(Aib*", A6c™ ™) hGLP-1(7-36) NH,;
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SEiafl] 42: (Aib’, A6c'®%, B-Ala®) hGLP-1(7-36) NH,;

LA 43:
St 44:
L 45:
SEHE 46:
SEHEH 47
Lt 48:
S 49:
SE ] 50:
SR 51:
SE i 52:
L 53:
L] 54:
L 55:
LY 56
SE et 57:
SEHE] 58:
. (Aib®, Lys®, p~Ala™) hGLP-1(7-36) NH;;

=
=
a1l
QO

I A
= o= =
T T

(Aib*®, B-Ala®) hGLP~1 (7-36) NHy;
(Aib*®*) hGLP-1 (7-36) NH,;

(Aib®%, G1u®, A6c™) hGLP-1(7-36) NH,;
(Aib**% Glu®, A6c™) hGLP-1 (7-36) NH.;
(Aib*™®® Glu®, A6c™) hGLP-1 (7-36) NH,;

(Aib**%% ABc'™™¥, G1u™) hGLP-1 (7-36) NH.;

(Aib, A6c®, B-Ala®™) hGLP-1 (7-36) NH,;
(Aib®, A6c®, B-Ala™) hGLP-1(7-36) NH,;
(Aib®, GLu®, B-Ala®™) hGLP-1(7-36) NH,;
(Aib**, B-Ala™) hGLP-1(7-36) NH.;
(Aib**, B-Ala™) hGLP-1 (7-36) NH.;
(Aib**, B-Ala™) hGLP-1(7-36) NH;

(Aib®, A6c'™™, p~Ala”) hGLP-1 (7-36) NH:;
(Aib®, A6c'™™ ™, B-Ala™) hGLP-1 (7-36) NH.;
(Aib®, A6c™%, p-Ala”™) hGLP-1 (7-36) NH,;
(Aib®, A6c™, B-Ala™) hGLP-1(7-36) NH.;

: (Aib™*, A6c™, B-Ala®™) hGLP-1 (7-36) NH.;
: (Aib®, A6c™™, B-Ala”™) hGLP-1(7-36) Ni,;
(Aib*™, A6c™ ¥, B-Ala™) hGLP-1 (7-36) NH,;
. (Aib®, A6c”, p~Ala™) hGLP-1 (7-36) NHy;
: (Aib’, Cha”, B-Ala”) hGLP—1(7-36) NH.;
. (Aib®, A6c™, B-Ala®™) hGLP-1 (7-36) NH,;
: (ALb®, A6C™™, B-Ala”™) hGLP—1 (7-36) NH.;
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Sl 67
LTl 68:
S5 69:
SE ) 70:

------

(Aib®, B-Ala™*) hGLP-1(7-36) NH;

(Aib"*, p-Ala™) hGLP-1 (7-36) NH,;

(Aib®, Glu®, A6c™, B-A1a™) hGLP—1(7-36) NH,;
(Aib**, Glu®, A6c¥, B-Ala™) hGLP-1(7-36) NH,;

S 71: (ADY™, GLu®, A6c”, Lys" (N~ Z Bt &), B-Ala™) hGLP-1

(7-36) NH;;
LR 72:
L g 73
SE ) 74
SR 75:
S 76:
LM 77
SE e 78:
Sk a5l 79:
SEREfA] 80:
SETt) 81:

SE il B 82

(7-36) OH;
SE 5] 83:
SEjty] 84:
SE e i 85
(7-37) OH;
ST 86
SC 1 87
(7-38) OH;

(Aib*™®, G1u®, A6c”, B-Ala®™) hGLP-1 (7-36) NH.;
(Aib"*%, A6¢'* ™%, G1u®, B-Ala™) hGLP-1 (7-36) NH;;
(Aib™*, D-Arg™) hGLP-1 (7-36) Ni;;

(Aib**, D-Lys®) hGLP-1(7-36) NH,;

(Aib®, B-Ala®, D-Arg™) hGLP-1 (7-36) NH.;

(Aib®, B-Ala®, D-Lys™) hGLP-1(7-36) NH.;

(Aib*®, Arg®™ ™) hGLP-1 (7-36) NH,;

(Aib®, Arg™™, p-Ala®) hGLP-1(7-36) NH,;

(Aib**, Arg®™® ™) hGLP-1 (7-36) NH;;

(Aib**, Arg™™*, B-Ala®™) hGLP-1 (7-36) NH,;

(Aib%, Arg™™, p-Ala®, Lys® (- + Y %% Bk Z£ ) ) hGLP-1

(Aib*%, Arg®™™, Lys®™ (N°-+ DU %efk ) ) hGLP-1 (7-37) OH;
(AiB**% Arg®™® Lys™ (N—+ U042 EEE) ) hGLP-1 (7-37) OH;

(Aib™® Arg™™, Lys® (- VO b Bk &) , D-Ala™) hGLP-1

(Aib* ™Y Arg™™, Lys™ (N~ DO 4e®idt) ) hGLP-1 (7-38) OH;
. (AiD*®, Arg™™, p-Ala”, Lys®™ (N~ + Y 4t Bk 2% ) ) hGLP-1
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SCHEf 88:
SE 4 89 -
(7-37) OH;

SEHER] 90:
SEiifE] 91:
L] 92:
S i 5 93

(7-37) OH;

S 94:
LA 95:
L e 96:
Lt 97
S a5 98:
SE G 99:

5] 100:
L 101
SE ] 102:
L 103:
SR 104:
SEHA5] 105:
S5 106:

SE A 107
L 45 108:

SEREBY 109:
e 110:

(Aib*™, Arg®™™, Lys™ (N*- PO 4¢Ek 3 ) ) hGLP-1 (7-38) OH;
(Aib®, Arg™® Lys*(N°-+ PO ke @k &) , B-Ala”, ) hGLP-1

(Aib*¥, Arg®™™, Lys™ (N~ PU4EBE%E) ) hGLP-1 (7-37) OH;

(Aib™™, Ar

g™, Ado™) hGLP-1(7-37) OH;

(Aib*®, Arg™*, Ado™) hGLP-1 (7-37) OH;
(Aib', Arg™™ Lys® (- + PO k2 Bt %) , D-Ala”, ) hGLP-1

(Aib™", Ar

g™, Lys™ (N—+ DU % Bt 3E) hGLP-1 (7-38) OH;

(Aib®, Arg™™, p-Ala”, Lys®™ (-t DUzt ) hGLP-1 (7-38) OH;

(Aib™®, Lys™ (N*~3E B %) hGLP-1 (7-36) NH:;

(Aib**, Lys™ (N~ PY 4B dE) hGLP-1(7-36) NH;;

(Aib**, Lys®™ (N—+ S4Bk sE) hGLP-1 (7-36) NHy;

(Aib®, Lys®™ (N~ k%) , B-Ala™) hGLP-1(7-36) NH:;
(Aib’, Lys™ (N~ PUEfEEE) , B-Ala™) hGLP-1 (7-36) NH;;
(Aib’, Lys™ N+ /N4l EE) , p-Ala™) hGLP-1 (7-36) NH;;
(Aib**, Lys®™ (N-3£EE3) , Arg™) hGLP-1(7-36) NH;;

(Aib*® Lys™ (N VUi ) , Arg™) hGLP-1 (7-36) NH,;
(Aib*® Lys®™ (Ne—— 7S el k) , Arg®) hGLP-1(7-36) NH,;

(Aib*®, Lys®™ (N-Z2 ik B , Arg™) hGLP-1 (7-36) NH,;

(Aib™*,

s® Lys®™ (N-F#tE), Arg™) hGLP-1 (7-36) NH,;

(Aib**®, Lys®, Lysz6 (N*—+ DY ke Bk ) , Arg™) hGLP-1 (7-36) NH,;
(Aib*® Lys®, Lys” (No-+7NhelidE), Arg®) hGLP-1 (7-36) NH,;

(Aib*®, Ar
(Aib*® Ar

g™ Lys™ (N*-3EEE L) ) hGLP-1 (7-36) NH,;
g Lys®™ (N“-+ VU4 BEE) ) hGLP-1 (7-36) NH.;
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SR 111: (Aib*™, Arg™®, Lys™ (W-+7542BEk%:) ) hGLP-1 (7-36) NHy;

SEHER 112:
SCHER 113:
SC B B 114 -
(7-36) NH;;
S e 115 .
(7-36) NH,;
SEJRf 116
L] 117:
L 118:
SEHEH) 119:
S 120:
SCHEfR 121
S 122:
SEHf 123:
L] 124:
g 125:
L) 126:
S 127:
: (Aib™%, Lys®, Arg®, Lys™ (N~ DUt EE ) ) hGLP-1 (7-36) NH;
: (Aib"®, Lys”, Arg”, Lys" (\-755t i 2%) ) hGLP-1 (7-36) NH;
: (Aib™®, Lys™ (N-=£H8t L) ) hGLP-1(7-36) NH;;

SEjtaf5) 128
SC e 129
LA 130

SEifE ) 131:
SEER 132
SE {5 133:

(Aib*®, Arg®™®, Lys™ (N*-Z2BE3E) ) hGLP-1 (7-36) NH,;
(Aib®, Lys®™ (N~ ) , Arg”, B~Ala®™) hGLP-1 (7-36) NH,;
(Aib®, Lys® (N°- + 1Y 4% Bk & ), Arg* B*Alaas) hGLP-1

(Aib®, Lys® (N°- + 75 4% Bt 2 ), Arg™, p-Ala”) hGLP-1

(Aib®, Lys™ (N*-ZM k) , Arg™, p-Ala®) hGLP—1(7-36) NH:;
(Aib™™, Lys™ (N-3£8E %) ) hGLP-1 (7-36) NH;;

(Aib*®, Lys™ (N~ DU 52 Bk ) ) hGLP-1 (7-36) NH,;
(Aib*®, Lys® (\W-+7542BE2E) ) hGLP-1(7-36) NH;
(Aib™®, Arg”, Lys™ (N~ Bt E:) ) hGLP-1 (7-36) NH,;
(Aib™%, Arg®, Lys™ (N°—+75 5B E:) ) hGLP-1 (7-36) NH;;
(Aib*®, Arg”, Lys" (N~ ZEBEEE) ) hGLP-1 (7-36) NH,;
(Aib**, Arg®™ ™, Lys" (N*-FEi ) ) hGLP-1 (7-36) NH;;
(Aib®*, Arg™ ™, Lys™ (N~ PO 52 Rt ZE) ) hGLP-1 (7-36) NH:;
(Aib**, Arg™®, Lys™ (\W~+75KkeltE) ) hGLP-1 (7-36) NHy;
(Aib"*, Arg™®, Lys™ (\*-Z3 Bt E) ) hGLP-1 (7-36) NHy;
(Aib**, Lys®, Arg”, Lys™ (N-EBEEE) ) hGLP-1 (7-36) NHz;

(Aib™*, Lys™ (N D042 k) ) hGLP-1 (7-36) NH.:
(Aib*® Lys™ (N4 54tk 3E) ) hGLP-1 (7-36) NH;;
(Aib™™, Arg”, Lys" (N*-2E#%3E) ) hGLP-1 (7-36) NHy;
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SEif] 134:  (Aib™™, Arg®™, Lys™ (-1 0 keBk%E) ) hGLP-1 (7-36) NH;;

L) 135:
SE {5 136:
SLHEf) 137:
T HEf 138:
L) 139:
Lt 140:
SEHEf 141
L] 142:
SEHEf 143:

SEHE] 144
SE {5 145

S 146:
LA 147:
SEHEH) 148:
SEHEfF] 149:
S 150:

SEHER) 151
St 152

S 153:

(Aib®®, Arg®, Lys® (=N HEBEEE) ) hGLP-1 (7-36) NHe;
(Aib**, Arg™®, Lys® (N~ Bt ) ) hGLP-1 (7-36) NH:;
(A1b*, Arg™™, Lys™ (N~ 7S #EBEE:) ) hGLP-1 (7-36) NH;;
(Aib®%, Arg™™, Lys™ (W~ %) ) hGLP-1 (7-38) NH;;
(Aib®*, Arg™™, Lys™ (N*-Z4BEE:) ) hGLP-1 (7-38) NH;;
(Aib**, Arg®™™, Lys™ (W~ DU et EE) ) hGLP-1 (7-38) NH,;
(Aib*®, Arg™™, Lys”™ (N*~+75#EMi2E) ) hGLP-1 (7-38) NH;;
(A1b ™%, Arg®™ ™", Lys™ (N~ Bk ) ) hGLP-1 (7-38) NH;;
(Aib*™ 5 Arg™ ™™ Lys™ (N-ZEEEEE) ) hGLP-1 (7-38) NH.;

: (Aib**, Arg®™ ™™, Lys™ (W1 P 4eBk ) ) hGLP-1 (7-38) NH.;
: (AID**Y, Arg™ ™™, Lys®™ (W—+75#2BE %) ) hGLP-1 (7-38) NH:;
(Aib*™", Arg™", Lys™ (N°-E B L) ) hGLP-1 (7-38) NH;
(Aib*™", Arg™", Lys”™ (N~ 3E) ) hGLP-1 (7-38) NH;;
(Aib**¥, Arg™*, Lys™ (W~ 75 beBtE) ) hGLP-1 (7-38) NH;;
(Aib**™*, Arg™*™, Lys™ (N-EBtEE) ) hGLP-1 (7-38) NH;;
(Aib*™, Arg®™ ™™, Lys™ (N-Z4Bi#) ) hGLP-1 (7-38) NH,;

: (Aib**™, Arg™®™, Lys™ (N~ P ket £E) ) hGLP-1 (7-38) NHy;
. (ALDY*¥, Arg®™® ™, Lys™ (N-4-7<fe ) ) hGLP-1 (7-38) NH;;
(Aib®*, Lys™, Arg”™", Lys™ (N—3£Et3E) ) hGLP-1 (7-36) NHy;

SCiE ) 154 (Aib®®, Lys™, Arg™™, Lys™ (N*- -+ V0 %% Bt £ )) hGLP-1

(7-36) NH;

2o Bl 155 0 (Aib*®, Lys®, Arg®™™, Lys® (N°- + 75 %¢ B 2% ) ) hGLP-1

(7-36) NH,;

SEHE B 156

. (ALD™®, Arg®™®™, Lys™ (N~FFBEEE) ) hGLP-1(7-36) NH.;
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ST 157: (Aib™™, Arg™ ™™, Lys™ (Wt MU 4EEEEE) ) hGLP-1 (7-36) NH,;
SEHEE) 158: (Aib*™, Arg™ ™™, Lys™ (=175 feBtZE) ) hGLP-1 (7-36) NH;;
SEHEF] 159: (Aib*®, Arg™ ™™, Lys™ (N*-Z4Bt%E) ) hGLP-1(7-36) NH,;
STHEf] 160: (Aib, Lys™ (N—3£H) , B-Ala®) hGLP-1 (7-36) NH,s
SEMEf] 161:  (Aib°, Lys™ (W~ PUeliAE) , p-Ala™) hGLP-1(7-36) NH;;
SEH] 162:  (Aib®, Lys™ (N-+75keBidE) , B-Ala™) hGLP-1(7-36) NHy;
S 163:  (Aib%, A6c”, Lys™ (N-£EEEE) , B-Ala®) hGLP-1 (7-36) NHa;
SEHE] 164:  (Aib®, Glu®, Lys™ (N-3EBE3E), B-Ala™) hGLP-1(7-36) NH;;
i Bl 165 (Aib°, GLu®, A6c™, Lys™ (V- ¥ BBt & ), p-Ala™) hGLP-1
(7-36) NH;;

RG] 166 (Aib°, Arg®, Lys™ (N-3£Bi), B-Ala”™) hGLP-1(7-36) NH,;

SCOHE B 167 ¢ (ALb Arg®™ Lys™ (- + I %% B % ), p-Ala™) hGLP-1
(7-36) NHy;

SCi ] 168 ¢ (Aib', Arg™, Lys™ (N~ + 75 %t Bt % ), B-Ala™) hGLP-1
(7-36) NH;

L 169: (Aib’, Arg®, Lys™ (N-%E{ ), B-Ala”) hGLP-1(7-36) NH:;

STHE) 170:  (Aib, Arg™®, Lys™ (N-FEEE), B-Ala™) hGLP-1 (7-36) NHy;

St 171 (Aib’, Arg™™, Lys™ (- + P4 %% Bt 2 ), B-Ala™) hGLP-1
(7-36) NH,;

STl 172 . (Aib®, Arg™®, Lys™ (N~ -+ 75 %% Bt 2£ ), p-Ala™) hGLP-1
(7-36) NH;;

SR 173: (Aib°, Arg™™, Lys™ (N-Z2EESE) , B-Ala™) hGLP-1 (7-36) NHs;

SCORE B 174 ¢ (AL, Lys®, Arg®, Lys™ (N°- 3% Bt % ), B-Ala”™) hGLP-1
(7-36) NH,;

LA 175: (Aib®, Lys®™, Arg”, Lys™ (N—+ U % Bt ), B-Ala”™) hGLP-1
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(7-36) NHy;

S 176: (Aib’, Lys®, Arg”, Lys" (V-5 kBt ), p-Ala”™) hGLP-1
(7-36) NH;

SEHA 177 (Aib’, B-Ala®, Lys® (N-3£EE3E) ) hGLP-1(7-36) NHes

STHEE] 178:  (Aib°, p-Ala®, Lys™ (-1 PU%%EE3E) ) hGLP-1(7-36) NH:;

S 179:  (Aib°, B-Ala®, Lys™ (N-17S4eBtZE) ) hGLP-1 (7-36) NHy;

SEHE) 180: (Aib’, Arg®, p-Ala®, Lys™ (N~ BEE) ) hGLP-1(7-36) NH:;

ST ) 181 ¢ (Aib', Arg®, B-Ala”, Lys™ (N~ + JU %2 Bf £ ))hGLP-1
(7-36) NHy;

SCE B 182 . (ALb', Arg”, B-Ala®, Lys” (N~ + 75 %% Bt % ))hGLP-1
(7-36) NH,;

St 183: (Aib’, Arg™™, B-Ala®, Lys™ (W~ %) ) hGLP-1(7-36) NH.;

SCHE 1 184 (Aib, Arg™™, p-Ala”, Lys™ (N~ -+ I 4% Bt % ))hGLP-1
(7-36) NH,;

SEME B 185  (Aib', Arg™™, B-Ala”®, Lys™ (N~ + 75 4% Bt £ ) ) hGLP-1
(7-36) NH,;

SEHEf) 186: (Aib', Arg™™, B-Ala”, Lys™ (N~ ZEHfHE) ) hGLP-1 (7-36) NHs;

ST ] 187 . (Aib®, Lys®, Arg™™, p-Ala®, Lys™ (N~ 3 Bf %t ) ) hGLP-1
(7-36) NHa;

SCHEf 188: (Aib’, Lys”™, Arg™™, Lys™ (N—1-IU4eBi ) ) hGLP-1 (7-36) NH.;

5T B 189 : (Aib®, Lys®, Arg™™, p-Ala®, Lys® (N~ + 75 4% Bt
%)) hGLP-1(7-36) NH;

SR 190: (ALb°, Arg™ ™™, B-Ala®, Lys™ (N*-3£HEEE) ) hGLP-1(7-36) NHe;

SEHE B 191:  (ALb, Arg™™™, B-Ala”, Lys” (N— - [ 4 Bt 2 ) ) hGLP-1
(7-36) NH,;
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STE B 192 (AR, Arg®™ ™™, B-Ala®, Lys™ (N~ 75 4 B 3 ) ) hGLP-1

(7-36) NH,;

S 193

SEE] 194

L) 195
SE S 196

St 197:
L5 198:
St 199:
S 200:

SE Y 201

SE ) 202:
L) 203:
LR 204:
L) 205:

2 5] 206
SR 207

SC AR 208:
e 209:

. (Aib°, Arg®™ ™™, B-Ala®, Lys®™ (N-Z5EE %) ) hGLP-1 (7-36) NH.;
(Aib*%, Lys™ (N-3£EE3E) , A6c™, Arg™) hGLP-1(7-36) NHe;

: (Aib*®, Lys™ (- PU%eBtEE) , A6c™, Arg™) hGLP-1(7-36) NH;
: (A1b*®, Lys™ (W—+755eBi) , A6c”, Arg™) hGLP-1(7-36) NHy;
(Aib**, A6c™, Lys™ (N-3FEE ) ) hGLP-1 (7-36) NH;

(Aib*®, A6c™, Lys™ (N~ P44zt ZE) ) hGLP-1 (7-36) NH;;
(Aib*®, A6c™, Lys™ (N~ 7542 BEZE) ) hGLP-1 (7-36) NH,;
(Aib*®, Arg”, A6c”, Lys™ (W*-£Bt2E) ) hGLP-1(7-36) NHz;

: (Aib**, Arg”, A6c”, Lys™ (N~ P04zt E) ) hGLP-1 (7-36) NH,;
(Aib*®, A6c™, Lys™ (N~FEEZE) ) hGLP-1 (7-36) NHz;

(Aib**, A6c¥, Lys™ (W~+ DU BEEE) ) hGLP-1 (7-36) NH;;
(Aib*®, A6c™, Lys™ (N—+75beBiZE) ) hGLP-1 (7-36) NH:;
(Aib*®, Arg®, A6c”, Lys™ (N-2=HEE) ) hGLP-1 (7-36) NHz;

: (Aib*®, Arg™, A6c”, Lys™ (N~ DUz Bt EE) ) hGLP-1 (7-36) NH,;
: (Aib*®, Arg”, A6c™, Lys™ (N~ 7542k 2E) ) hGLP-1 (7-36) NH,;
(A1b*%, Arg™™, A6c”, Lys™ (N*-2 8t ) ) hGLP-1(7-36) NHe;
(Aib*™, Arg™*, A6c¥, Lys™ (N-Z5 Bk %) ) hGLP~1 (7-36) NHe;

ST ] 210 . (Aib*®, Arg®™™, A6c®, Lys™ (N*- + 0 4% Bk % ) ) hGLP-1

(7-36) NH;:

SEME R 211 (Aib™®, Arg™™, A6c”, Lys™ (N~ + 75 4% Bt £ ) ) hGLP-1

(7-36) NH,;

L] 212
SEHaf 213

. (Aib*™ ¥ Lys®™ (N-FEHE) , Arg™) hGLP-1(7-36) NH,;
. (AIb™™ % Lys®™ (N-+DUkEERES) , Arg”™) hGLP-1(7-36) NH,;
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SEHEF] 21
SEHEf 215
SEE 216

------

4: (Aib*™ ®, Lys™ (N~ ShelidE) , Arg™) hGLP-1 (7-36) NH,;
: (ALD**®, Arg”, Lys™ (N3¢ Bt 3E) ) hGLP-1 (7-36) NH.;
: (AIB**%, Arg®, Lys™ (N~ D042 BeAE) ) hGLP-1(7-36) NH,;

SEHE 217 ¢ (AibY*%, Arg®, Lys™ (N- -+ 75 4% Bk 2 ), Arg™) hGLP-1

(7-36) NH;;

K] 218

: (AID*™%, Arg™™, Lys™ (N*-EH &) ) hGLP-1 (7-36) NH,;

ST HE B 219 (AibA™®, Arg™™, Lys® (- 1+ [0 4% Bk 3£ ), Arg™) hGLP-1

(7-36) NH,;

SEHE B 220 (AibM*®, Arg®™, Lys® (N~ 75 4t Bt 2 ), Arg”™) hGLP-1

(7_36) NHz:

St 221
St 222
e 223
L jfs] 224

SEHE 225
SEEf) 226:
S 227,

SE Y 228
SEHE 229

SE I 230:
L HifE) 231:
S s 232:
St 233

: (AIb*™®, Glu®, ABc®, Lys™ (N-FE %) ) hGLP-1 (7-36) NH,;

: (Aib™™, Glu®, Lys™ (-t EE), Arg™) hGLP-1(7-36) NH,;

: (A1b™”, G1u®, Lys™ (N~ I9%2REZE) , Arg™) hGLP-1(7-36) NH;;
: (Aib"*, Glu®, Lys™ (N7 62 Bt 2E) , Arg™) hGLP-1 (7-36) NH,;
(Aib**, Glu®, Lys™ (N~ 2) ) hGLP-1 (7-36) NH.;

(Aib"*, Glu®, A6c™, Lys™ (N*~EBEHE) ) hGLP-1 (7-36) NHy;
(Aib™”, GLu®, Arg™, Lys™ (N-Z£ 8} %) ) hGLP-1 (7-36) NH,;

: (A1b"*, Glu®, Arg”, Lys™ (N~1-VH 4Bt EE) ) hGLP-1 (7-36) NH.;
: (Aib"*, G1u®, Arg™, Lys™ (N~+754EBEEE) ) hGLP-1 (7-36) NH;
(Aib*™, Glu®, Lys™ (N°-2FBEEE) ) hGLP-1 (7-36) NHz;

(Aib™”, G1u®, Lys™ (N~ MY 4Bt 2E) ) hGLP-1 (7-36) NH,;
(Aib*®, Glu®, Lys™ (N~ 7S5l ) ) hGLP-1(7-36) NH.;
(A1b™®, G1u®™, Arg™”™, Lys™ (N~ Rk 3) ) hGLP-1(7-36) NHz;

SC e 234 . (AiD*®, Glu®, Arg™™, Lys™(N°- + VU %e Bt 3 ) ) hGLP-1

(7-36) NH,;
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sz Bl 235 (Aib*%, Glu®, Arg™™, Lys™ (N~ + 75 4% Bt 2 ) ) hGLP-1

(7-36) NH;;

Sl 236:  (Aib**%, Lys™ (N-3£HE3E) , Arg™) hGLP-1 (7-36) NH;;

SEHE] 237 (ALb™*®, Lys™ (V-1 IU4eBEE ) , Arg™) hGLP-1(7-36) NH:;

STHEB) 238:  (Aib™*%, Lys™ (N—t 7S BE ) , Arg™) hGLP-1(7-36) NHs;

i) 239:  (Aib**™%, Arg®, Lys™ (N-3F B &) ) hGLP-1 (7-36) NH:;

M) 240: (AiDY™%, Arg®, Lys™ (N~ DU%eBEE:) ) hGLP-1 (7-36) NHz;

I 241 (Aib™™%, Arg®, Lys” (Wt 4eBi %) ) hGLP-1 (7-36) NHy;

TG 242: (A1b*™%, Arg™™, Lys™ (- EE) ) hGLP-1(7-36) NH;;

STHER 243: (Aib**%, Arg™™, Lys™ (V-1 DU 5eBE2:) ) hGLP-1(7-36) NH.;

SR 244: (Aib**"%, Arg™™, Lys”™ (N~ 7N 4eBiE) ) hGLP-1(7-36) NH:;

ST 245: (Aib*®, Glu®, A6c™, Lys™ (N~ Ek2E) ) hGLP-1 (7-36) NHz;

S 246 (Aib™, Glu®, A6c”, Lys™ (N~ T 4EEEEE) ) hGLP-1 (7-36) NH:;

M) 247 (A1b**, Glu®, A6c”, Lys™ (N1 75 kBt ) ) hGLP-1 (7-36) NH;;

52 B 248 ¢ (Aib*, Glu®, Arg™™, A6c”, Lys™ (N*- 3F B %)) hGLP-1
(7-36) NH;;

STHEf] 249: (Aib*®, Glu™, Arg™™, A6c®, Lys™ (N1 D9 4E 8t ) ) hGLP-1
(7-36) NH,;

A 250 (AibY®, Glu®, Arg™™, A6c”, Lys™ (N~ /S 42 Bt %) ) hGLP-1
(7-36) NH;;

Iz e A 251 (Aib%™% Glu®, Arg™™, A6c™, Lys™ (N*— 3 Bt % ) ) hGLP-1
(7-36) NHy;

e 252: (Aib*™*, Glu®, Arg™™, A6c”, Lys” (N1 MU 4zEE2E) ) hGLP-1
(7-36) NH;;

i 253: (A1b*™®, Glu™, Arg™™, A6c™, Lys™ (N—75 kil ) ) hGLP-1
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(7-36) NH;;

LHEE 254 (ALB*™*%, G1u®, Arg™™, A6c”, Lys” (N~ 3 Bt &) ) hGLP-1
(7-36) NH;

ST 255: (Aib ™ ® %, G1u®, Arg™™, A6c”, Lys™ (N~ TU4eBE3E) ) hGLP-1
(7-36) NH.;

ST 256 (ALb*™ ™%, G1u®, Arg™™, A6c”, Lys™ (N°—F/S4eliZk) ) hGLP-1
(7-36) NH;

SEHEM) 257:  ((N*-HEPES-His)', Aib®) hGLP-1(7-36) NH.;

MM 258: ((N*-HEPES-His)’, p-Ala™) hGLP-1(7-36) NHe;

s 259:  ((N"-HEPES-His)’, Aib®, B-A1a™) hGLP-1(7-36) NHs;

e 260: ((N*-HEPA-His)', Aib™) hGLP-1 (7-36) NH;;

it 261: ((N*-HEPA-His)’, B-Ala®) hGLP-1(7-36) NH.;

SEHER 262:  ((N*-HEPA-His)’, Aib’, B-Ala™) hGLP-1(7-36) NH.;

S 263:  ((N“—+PD4RmkE-His) ', Aib™) hGLP-1 (7-36) NH:;

St 264: ((N—+TH%EEEE-His) ", p-Ala®™) hGLP-1(7-36) NH.;

SEHi) 265: (N DUkzEERE-His)', Aib™ ) hGLP-1(7-36) NH:;

e 266: (N~ PURELE-His) ", Aib’, B-Ala™) hGLP-1(7-36) NH.;

LR 267 (N D9%eBiEE-His) ', Arg™™, Aib™) hGLP-1(7-36) NHs;

STHEE] 268: ((N—tPO4EBERE-His)', Arg™™, B-Ala®) hGLP-1(7-36) NH,;

Sl 269: (N PUkeBtE-His) ", Aib*™, Arg™™) hGLP-1 (7-36) NH.;

Sz HE ) 270 . ((N*- -+ U 4% Bt 2 -His)', Aib’, Arg™", B-Ala”™) hGLP-1
(7-36) NH:;

SEHEE 271 (N DUk E-His) ", Arg™ ™™, p-Ala”) hGLP-1 (7-36) NH,;

MR 272: (N PUgRBERE-His) ', Aib™™, Arg™ ™ ") hGLP-1 (7-36) NH;;

SR 273 ((N—+ U0 4% BE & -His) ', Aib®, Arg™ ™™, B-Ala”) hGLP-1
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(7-36) NH,;
L) 274:
SLjEf] 275:
S 276:
SEHER 277
SHE 278:
S 279:
SE a5 280:

oooooo

(Aib*®, Lys™ (N*- LBt EE) , Arg™) hGLP-1 (7-36) NH,;

(Aib**, Lys®™ (N~ _4ZhiBtAL) , Arg™) hGLP-1 (7-36) NHe;
(Aib*%, Lys™ (N*~+7SSeifiBEZE) , Arg™) hGLP-1(7-36) NH;;
(Aib™”, Arg”, Lys™ (N~ L2 i#BEEE) ) hGLP-1 (7-36) NHy;

(Aib**, Arg®, Lys™ (N*—+ 4z Bt ) ) hGLP-1 (7-36) NH:;
(Aib™®, Arg®, Lys™ (N*~+7SFei#Bi ) ) hGLP-1 (7-36) NHy;
(Aib*®, Arg™ ™, Lys™ (N*- £ el Bt &) ) hGLP-1 (7-36) NH,;

St 281: (Aib™", Arg™ ™, Lys™ (N*-+7NGEfE B ) ) hGLP-1 (7-36) NHe;

S 282:

L i B 283 -

(7-36) NH,;

ST B 284 .

(7-36) NH.;

5 i B 285 -

(7-36) NH,;

S a5 286

S B 287
(7-36) NH,;

ST 5 288
(7-36) NH;

Sk ) 289
(7-36) NH,;

STt 290:

S 4 291

(Aib**, Asp® (1-(4-ZEFEIRIR) ), Arg™) hGLP-1 (7-36) NH.;
(Aib™*® Asp®(1-(4- + — %% % UR %8 )), Arg™) hGLP-1

(Aib**, Asp™ (1~ (4~ + WU %% % WK M8 )), Arg"”) hGLP-1

(Aib*®, Asp® (1-(4— + 75 B¢ B R 8 )), Arg™) hGLP-1

(Aib™*, Arg”, Asp™ (1~ (4-ZEHEWREE) ) ) hGLP-1 (7-36) NH.;
. (Aib*®, Arg®, Asp™ (1-(4- + Z 4% F Wk M ))) hGLP-1

. (Aib*®, Arg”, Asp® (1-(4- + VU 4% & WE B: )))hGLP-1

: (Aib™™, Arg”, Asp™ (1-(4- + 7N 4% % WK B8 )) ) hGLP-1

(Aib™”, Arg™™, Asp™ (1~ (4~Z2FELWRME) ) ) hGLP-1(7-36) NH:;
. (Aib™™, Arg™™, Asp™ (1- (4~ 1 = %% & Wik & ) ) ) hGLP-1
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(7-36) NH,;

ST 292 (A", Arg™™, Asp™ (1-(4- 1 75 J% % Uk B8 )) ) hGLP-1
(7-36) NH,;

SEHE) 293 (A1, Arg™™, Asp® (1- (4-ZHEIREE) ) ) hGLP-1 (7-38) NHy;

e B 294 (Aib™®, Arg™™, Asp™(1-(4- + Z 4¢ = UKk % )) ) hGLP-1
(7-38) NH,;

Bl 295 (Aib™", Arg™", Asp™ (1-(4- + U %% 2 Wk %& )) ) hGLP-1
(7-38) NH,;

S 296 (Aib™”, Arg™™, Asp” (1-(4- -+ 75 %t £ WK 8 )) ) hGLP-1
(7-38) NH;;

STHERI 297: (Aib**™", Arg™™, Asp™ (1~ (4-Z3FLWRME) ) ) hGLP-1 (7-38) NHy;

L 298: (Aib**™Y, Arg™™, Asp® (1-(4-+ — ¢ 3 UR B ) ) ) hGLP-1
(7-38) NH;

SR 299 (Aib*™Y, Arg®™™, Asp® (1-(4-+ V0 %% % UR % ) ) ) hGLP-1
(7-38) NH,;

SCH B 300:  (ALL*™7, Arg™™, Asp” (1-(4- 1 75§t 2 Wk % ) ) ) hGLP-1
(7-38) NH,;

SEHEB) 301: (ALb™®, Arg™™, Asp™ (1- (4-Z&HEURME) ) ) hGLP-1(7-36) NHy;

M F) 302 (Aib™®, Arg™™, Asp®(1-(4- + — %8 % UR ®& ))) hGLP-1
(7-36) NHy;

SCHE 1 303 (Aib™™, Arg™”, Asp™(1-(4- + Y %z % WK 188 ) ) ) hGLP-1
(7-36) NH;

SE Bl 304 (A Arg™™, Asp™ (1-(4- 1 75 4% 4 DR & )) ) hGLP-1
(7-36) NH,; -

L] 305: (Aib®*, Arg™®, Asp™ (1- (4-Z2FEWRMEE) ) ) hGLP—1 (7-36) NH;
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SEHEB 306 (ALb*®, Arg™™ Asp™ (1-(4-+ Z 4 H IR )) ) hGLP-1
(7-36) NH;
ST 5 307 (Aib*%, Arg™®, Asp™ (1-(4- + TY £z % Uk 2 ))) hGLP-1
(7-36) NH;;
52 E 1 308:  (Aib™®, Arg™®, Asp™ (1-(4- + 7N %% % WK % ))) hGLP-1
(7-36) NH;
SEHEM] 309: (Aib*™, Arg™™™, Asp™ (1- (4-Z4 3L UREE) ) ) hGLP-1 (7-36) NH:;
S 310 (Aib*®, Arg™ ™™, Asp™(1-(4- -+ Z%¢ & Wk & ) ) ) hGLP-1
(7-36) NH;;
LR 311: (AibY™, Arg™*™, Asp™ (1-(4-+ U0 %t ZE WK H& ) ) ) hGLP-1
(7-36) NH;
e 312 (Aib™™, Arg™™™, Asp™ (1-(4- + 75 47 % UK B8 ) ) ) hGLP-1
(7-36) NH,;
SEHER) 313: (Aib™™, Arg™*™, Asp” (1- (4-Z2FENRME) ) ) hGLP-1 (7-38) NH,;
SEHEB 314: (Aib*™, Arg™™™, Asp™ (1-(4-+ Z $t ZEUR 82 ) ) ) hGLP-1
(7-38) NH;; |
SCHE ] 3150 (Aib™®, Arg™™™, Asp™ (1-(4- + I 4 3£ Uk % ) ) ) hGLP-1
(7-38) NH,;
Sl 316: (ALb™, Arg™*™, Asp” (1-(4-+ 75 ¢ 2k Wk 8 ) ) ) hGLP-1
(7-38) NH,;
S 317 (ALDM™Y, Arg™™", Asp™ (1-(4- % & UKk & ))) hGLP-1
(7-38) NH:;
S 318: (Aib*™Y, Arg™™™, Asp™ (1-(4-+ Zf Wk )) ) hGLP-1
(7-38) NHe;
S5 319 (Aib*™7 Arg™ ™™, Asp™ (1-(4—+ P4 % Z= WK e ) ) ) hGLP-1
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(7-38) NH;

SzRE 320: (Aib*®7, Arg™ ™™, Asp® (1= (4-+ 7N HE 2 Wk We) ) ) hGLP-1
(7-38) NH.;

SEHEB] 321 (Aib®%, Arg®™™, Glu™ (1-+ZHeZEE ) ) hGLP-1 (7-36) NH;;

L] 322: (Aib*®, Glu* (1-+ &), Arg”™) hGLP-1 (7-36) NH.;

LMW 323: (Aib*™®, Arg®, Glu™ (1-+ Z4eEEEE) ) hGLP-1(7-36) NH:;

SRR 324: (Aib*®7 Arg™®, G1u” (1-+ =& %) ) hGLP-1(7-38) NH;;

ST 325: (Aib®®, Arg®, Lys™ (N (2— (4-Z83-1-URME) - Z B ) hGLP-1
(7-36) NH,;

SCHE 326 (Aib"®, Arg®, Lys®(N-(2-(4-+ Z i E-1-IR %) - Z B
#) hGLP-1 (7-36) NH.;

Sz 327: (Aib™®, Arg™, Lys™ (V- (2- (4-+ MU g 2= -1-WR HE ) - Z B
3£) hGLP-1(7-36) NH.;

ST 328: (Aib*™, Arg™, Lys” (V- (2-(4-+ N ZE-1-IRE) - L Bt
%E) hGLP-1 (7-36) NH.;

sz B 329 (Aib*™ Arg®, Lys"(V-(2-(4- Z E -1- Uk & )- 4 B
H) hGLP-1 (7-36) NH;;

SEHE] 330 (Aib™%, Arg”, Lys® (- (2-(4-+ Zfe Z-1-UR &) - Z Bt
%) hGLP-1 (7-36) NH,;

STHEF) 331: (Aib®*, Arg® Lys™ (V- (2-(4-+ e -1-URk ) - 4 B
%) hGLP-1 (7-36) NHa;

S HEH] 332: (Aib*®, Arg®, Lys” (V- (2-(4-+ /N 2 -1-UR B8 ) - Z Bt
3) hGLP-1 (7-36) NH;;

STHE ] 333 (ALb®T, Arg™", Lys"(N-(2-(4- B H -1- 0k % )- Z Bt
%) )) hGLP-1(7-36) NH;;
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STHEG] 334: (AiD*®, Arg®™™, Lys®™ (N*- (2- (4—+ Zfe - 1-WRkIE) - Z Bk
%)) ) hGLP-1(7-36) NH;
S 335: (A%, Arg®™™, Lys™ (W~ (2- (4-F 7S e - 1-UR ) - Z Bk
3)) ) hGLP-1 (7-36) NH;;
St B 336 : (Aib*®, Arg™™, Lys"(N-(2-(4- B HE -1-JR B ) - Z Bt
%)) ) hGLP-1 (7-38) NHy;
SEHE] 337: (A1, Arg™™, Lys® (- (2- (4~ + Z {2 -1-URE) - LBk
%)) ) hGLP~1(7-38) NH:;
STHEG] 338: (Aib™®, Arg™™, Lys™ (N°-(2- (4-+ DU e 2 -1-WRE) - Z ik
%)) ) hGLP-1(7-38) NH,;
SEHE] 339: (Aib"®, Arg®™™, Lys® (V- (2- (4-+ AR E-1-TREE) - Z Bt
££)) ) hGLP-1(7-38) NH,;
SERE ] 340: (Aib*™Y, Arg™ ™, Lys” (N°-(2-(4- B Z-1-UR W& )~ Z Bi
%)) ) hGLP-1 (7-38) NH:;
SEHE] 341: (Aib™™¥, Arg™™, Lys® (N~ (2~ (4—+ Z ke H-1-UREE) - ZBh
%)) ) hGLP-1 (7-38) NHy;
SEREG 342: (Aib*™", Arg™™, Lys™ (N°- (2- (4—+ D0 ke -1-WRR) - Z Bk
%)) ) hGLP-1(7-38) NH,;
SEHEM 343: (Aib*® %, Arg™®, Lys™ (W- (2- (4~ 7S fe e -1-WRER) - Z B
%)) ) hGLP-1 (7-38) NH;
SEME ] 344 (Aib*®, Arg™™, Lys" (- (2-(4- 2 E -1-UR ¥ ) - Z BE
3£))) hGLP-1 (7-36) NH,;
RG] 345: (Aib*®, Arg™™, Lys® (V- (2- (4-+ Zfe e -1-IRBE) - LBk
%)) hGLP-1(7-36) NH;;
LHERE 346: (Aib*®, Arg™”, Lys™ (N-(2- (4-+ DU g -1-WR ) - £ B
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#£)) ) hGLP-1(7-36) NH,;

SEHER] 347 (Aib*®, Arg™™, Lys® (V- (2- (4-+ A H-1-URR) - LB
H5)) ) hGLP-1 (7-36) NH.;

ST ) 348 (Aib®, Arg®”, Lys"(W-(2-(4-E E-1-IR K )- L B
%)) ) hGLP-1 (7-36) NH;;

SEHEG 349: (Aib*®, Arg™®, Lys” (N~ (2-(4-+ 4 -1-UR &) - Z Bt
%)) hGLP-1 (7-36) NH,;

SHEE 350: (Aib*®, Arg™®, Lys” (N*- (2—- (4-+ 9 ke e -1-WR &) - L Bk
#)) ) hGLP-1(7-36) Ni,;

SEHE] 351 (Aib®™, Arg™™, Lys™ (V- (2-(4-+ S fd-1-WR ) - Z Bt
3)) ) hGLP-1 (7-36) NH;;

SCHE B 352: (AiD®® Arg® ™™ Lys®(N-(2-(4- 2 F-1-WR Mg ) - Z Bk
%)) ) hGLP-1(7-36) NHz;

SEHE] 353: (Aib™®, Arg®™®™, Lys™ (N~ (2- (4-+ ZheZE-1-IRIR) - ZBt
%)) ) hGLP-1 (7-36) NH,;

SEHE 354: (AID™™, Arg™ ™™, Lys™ (W (2- (4-+ Uk 2E-1-URE) - ZHL
3))) hGLP-1 (7-36) NH.s

STHEF] 355: (Aib™*, Arg™™™, Lys®™ (N°- (2- (-7 ki dE-1-WkE) - Z Bt
#))) hGLP-1(7-36) NH:;

FHE 356 (AL, Arg™ ™™, Lys"(N-(2-(4- 2 E-1-WRHE ) - 4 B
%)) ) hGLP-1 (7-38) NH;;

ST 357: (AL, Arg® ™" Lys™ (N- (2- (4-+ e 1-WRHE) - Z %
%)) ) hGLP-1(7-38) NH;;

STHEG) 358: (ALb®™, Arg™™", Lys™ (N (2- (4 MO fedE-1-WRME) - Z. Bk
}£)) ) hGLP-1 (7-38) NH;

46



10

15

20

25

LG 359: (Aib*®, Arg®™ ™™, Lys™ (N (2- (-7 hiZE-1-WkE) - Bk

#:)) ) hGLP-1 (7-38) NHe;

SR 360: (Aib*™T, Arg™™™, Lys™ (- (2- (4-Z2 HE-1-UR BE) - Z Bk
#))) hGLP-1 (7-38) NH;

SEHE 361 (Aib™™Y, Arg®™™ ™, Lys® (N~ (2~ (4—+ =i - 1-0kiR) - LB
%)) hGLP-1 (7-38) NH;;

Sl 362: (Aib™™Y, Arg™ ™", Lys”™ (N°- (2- (- MU ZE-1-WkE) - Z Bk
%)) ) hGLP-1(7-38) NH;

STHER] 363: (Aib®™Y, Arg™™™, Lys™ (N°- (2- (4—F 75K 2 -1-UkE) - Z Bk
#:)) ) hGLP-1 (7-38) NH;;

SCHEE] 364: (AL, Arg™®, Lys® (N-Z4ME3E) ) hGLP-1 (7-36) OH;

S 365: (Aib*®, Lys™, Arg™™, Lys™ (-2t 5E) ) hGLP-1(7-36) OH;

SEHEM 370 (AL, Arg®™™, Ava”, Ado™) hGLP-1 (7-38) NH;;

STHER 371: (Aib™™, Arg®™™, Asp”, Ava®™, Ado™) hGLP-1 (7-39) NH.;

S 372: (A1b®, Arg™™, Aun™) hGLP-1 (7-37) NHz;

Ll 373:  (Aib* ™) hGLP-1(7-36) NH,;

ST 374: (Aib°, Arg™™, B-Ala®, D-Asp”, Ava®, Aun®) hGLP-1(7-39) NH;;

sl 375:  (Gly', p~Ala®™) hGLP-1(7-36) NH;;

SEHEfE] 376:  (Ser®, p-Ala®™) hGLP-1(7-36) NH,;

SRR 377:  (Aib, Glu™?®, B-Ala®) hGLP-1(7-36) NH

SCiEfE) 378: (Gly®, Aib®) hGLP-1(7-36) NH.;

i) 379:  (Aib’, Lys”, p-Ala®™) hGLP-1 (7-36) NH.;
LM 380: (Aib’, Leu™, B-Ala”™) hGLP-1(7-36) NH.;
SEHEf] 381:  (Aib’, Lys®, B-Ala®™) hGLP-1(7-36) NH.;
SR 382: (Aib', Lys", Leu”, f~Ala®) hGLP-1(7-36) NH,;

bl

T
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LY 383:
SE Y 384:
SE i 385:
S a5 386:
SE e 387:
S 388:
L] 389:
KT 390:
L 391:
SEHER] 392:
EHE] 393:
L) 394:
L] 395:
L] 396:
SETE 397
S 398:
SE A5 399:
L5 400:
SCii 401
S5 402
SEHt {5 403:
SET{] 404:
SETt] 405:

Y

3

%

¥

T

T

T

T

T

T

T

T

¥

%

SEtE 5] 406:

Sk a5y 407

(Aib’, D-Arg®) hGLP-1 (7-36) NH;
(Aib®, p-Ala®™, D-Arg™) hGLP-1(7-37) NH;
(Aib®, p-Ala™) hGLP-1(7-36) NH,;
(Aib*”, B-Ala™ ¥, Arg™) hGLP-1(7-38) NH.;
(Aib™ 7, B-Ala™", Arg™ ™) hGLP-1(7-39) NH;;
(Aib’, Lys"™", B-Ala™) hGLP-1 (7-36) NH:;
(Aib’, Lys”, p-Ala™) hGLP-1(7-36) NH;;
(Aib®, p-Ala®, Arg™) hGLP-1(7-38) NH;;
(Aib’, Arg”™™, p-Ala™) hGLP-1(7-36) NH.;
(Aib®, D-Arg®) hGLP-1(7-36) NH,;
(Aib®, B-Ala®, Arg®) hGLP-1(7-37) NH,;
(Aib®, Phe™, B-Ala™) hGLP-1 (7-36) NH.;
(Aib**, Phe®) hGLP~-1 (7-36) NH;;
(Aib**, Nal®') hGLP-1 (7-36) NH;;
(Aib*®, Nal®*) hGLP-1(7-36) NH,;
(Aib*™, Arg™™, Nal®) hGLP-1 (7-36) NH,;
(Aib*®, Arg”™*, Phe™) hGLP-1(7-36) NH;;
(Aib*®, Nal'™*') hGLP-1 (7-36) NH.;
(Aib**, Nal'™*') hGLP-1(7-36) NH,;
(Aib"™, Lys™ (N-Z& [t ) ) hGLP-1 (7-36) NH,;
(Aib"*, Arg”, Lys™ (N-Z5{i£ 2E) ) hGLP-1 (7-36) NH;;
(Aib*%, Arg®™™, Lys™ (N-+ Z4¢ Bt 3E) ) hGLP-1 (7-36) NHe;
(Aib%, B-Ala”, Ser” (N-Z5BLEE) ) hGLP-1 (7-37) NH:;

(Aib*7, B-A1a"™", Arg®, Lys® (N-3EEL %) ) hGLP-1 (7-39) NH::

(Aib®, Arg™™, B~Ala”, Lys" (N~Z /) ) hGLP-1 (7-37) NHy;
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STHfE] 408: (Aib®, Arg™™, p-Ala®, Lys™ (N-Z@3E) ) hGLP-1 (7-37) NH,;
SC M 409 . (Aib®, Arg®™™, B-Ala”, Lys” (N~ + U9 4% Bt & ) ) hGLP-1
(7-37) NH,;
5 5 410 . (Aib’, Arg™™, B-Ala®, Lys™ (N- + — 4% Bt % ) ) hGLP-1
5 (7T-37)NHy;
SEME 411 (AL, Arg™™, p-Ala”, Lys™ (N~ + Z % Bt & )) hGLP-1
(8-37)NH;
Frid i &R A REENERNPESHNTE 1 Pix:

*1
LHEFE | TutaFE | MSES)ATE 4R
(HPLC)
24 3351. 8 3352. 2 88%
26 3340. 17 3340. 9 99%
27 3353. 81 3353.9 99%
29 3353. 81 3353.9 99%
45 3352. 6 3352. 5 97%
51 3326. 74 3326. 6 99%
78 3395. 81 3395. 5 96%
136 3494 3494 99%
364 3523. 02 3523. 6 99%
365 3580. 13 3580. 3 95%
369 3677. 25 3677 97%
370 3692. 28 3692. 4 98%
371 3807. 37 3807. 3 98%
372 3579. 11 3579. 7 97. 90%
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373 3337. 81 3338.5 94%
374 3779.3 3779. 5 94%
375 3297. 7 3297. 5 99%
376 3327.7 3327. 4 98%
377 3398. 8 3398.7 97. 50%
378 3311.6 3311 93%
379 3366. 85 3366. 5 97%
380 3309. 8 3309. 4 99%
381 3354.8 3354.5 97. 70%
382 3350.9 3350. 3 97. 20%
383 3311.73 3310. 7 92%
384 3481. 95 3481. 3 94. 30%
385 3281. 76 3281.6 98%
386 3509. 02 3509. 1 99. 40%
387 3665. 2 3660. 1 99%
388 3365. 91 3365 97%
389 3324.79 3324. 2 95%
390 3539 3539. 2 93%
391 3381. 74 3381.3 7%
392 3410. 89 3409. 99%
393 3481. 95 3481.1 90%
394 3286. 76 3286. 2 99. 20%
395 3300. 76 3299. 4 93%
396 3350. 81 3349.4 99%
397 3400. 87 3400. 1 99%
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398 3406. 84 3406. 4 99%
399 3356. 77 3356. 6 99%
400 3384. 87 3384. 43 94%
401 3400. 87 3401. 3 99%
402 3466. 03 3466. 9 97. 40%
403 3522. 05 3522. 06 93%
404 3550. 11 3550. 2 98%
405 3567. 09 99%
406 3763. 38 3763. 2 95%
407 3636. 15 3635. 8 99%
408 3664. 21 3663. 3 99%
409 3720. 32 3719.5 99%
410 3692. 27 3691. 7 99%
411 3555. 13 3554. 4 99%
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