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2 PYXHFRBE
FH LB REERBERSLWBEZTE KK (
Ghrelin) BUVMEBENHFE =T EDY
AFHRREHEBEBEAX(DZARELERBERIDBEZE
Z WM (Ghrelin) BHUYERBHNHFAE =R EY »r HER
BB PFEEAEBIANREERERXXHEE KSR GHS T B & N
CHEBITRI/INFEEE LRE - X FHE — P EHE GHS
TRERBRRERDE  HAaBRFAEH GHS TBEB R AR B E
LA EE  BFHNRERTEE  EBERE  HHEFHZ2EH -
FPHER/IZEHRARAE  RYEBEBAZCESH - PHER/IZEHA
BB R/XMWHE): BHEHFE - SEER/KERBRE @ 8
EEME/RBEL  BIRE - B IERE - B ILERRF -
EEmEEEE s RE BREH - -WEEBMHAZE (gastric
postoperative ileus) ~ flf & 5 PA & K /5 B Y Bk it (4% ¥k & A

1

NORAXBABHER
HHZZE

Novel Triazole Derivatives as Ghrelin Analogue Ligands of Growth Hormone
Secretagogue Receptors

The present invention provides novel triazole derivatives as ghrelin analogue
ligands of growth hormone secretagogue receptors according to formula (I) that are
useful in the treatment or prophylaxis of physiological and/or pathophysiological
conditions in mammals, preferably humans, that are mediated by GHS receptors. The
present invention further provides GHS receptor antagonists and agonists that can be
used for modulation of these receptors and are useful for treating above conditions, in
particular growth retardation, cachexia, short-, medium- and/or long term regulation
of energy balance; short-, medium- and/or long term regulation (stimulation and/or
inhibition) of food intake; adipogenesis, adiposity and/or obesity; body weight gain
and/or reduction; diabetes, diabetes type I, diabetes type II, tumor cell proliferation;
inflammation, inflammatory effects, gastric postoperative ileus, postoperative ileus
and/or gastrectomy (ghrelin replacement therapy)”.
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1)
L BFRARA

(FHAABEZ &M H|ER)

AEHBRHERRAEAELEARBIEFREDIBDEZTE B MK
(Ghrelin) BHYVERBRNFE-_BRUTEY - EELKSTYHA
MBAGEHBA B AEARBIEFODESEURARERRKR/K
HEEREALAELRERRELAELRE  WERIZEE - BB
iEC-RBRYEA REKETH EFdRELE  BLO/EERE
& FBRABERFAERRKE -

[ ¢ BT £ fi7 1]

BMBIE Ser-3 FEABRHFERENRE < 28 & B K
( Kojima M % A, Nature 1999, 402: 656-660) {% # & =&
BRARERBEFRI>IWERZHEE la (GHS-R 1a) (& G-
EHDEBEBECEZBE) cAEMHERB ( Howard AD & A,
Science 1996, 273: 974-977) - B T T LR L 1B /E M
E4  BRAUTEE  BE  BE ZEFX#H - ©KBE - - =2
A-EBER - WETHEASDEKHK (van der Lely AJ
% A, Endocrine Rev. 2004, 25: 426-457 ; Cowley M % A,
Neuron 2003, 37: 649-661 )

EAEYD >  BRHKKLHE GHRH ER BB & 44 E ¥
# (GH) Kk B GHRH i J R #l 8 GH & W ( Arvat E & A,
J. Clin. Endocrinol. Metab. 2001, 86: 1169-1174) - BH
E HARE ACTH: A X FEE BEBEERE LR

EZ 459w (Arvat EZE A, J. Clin. Endocrinol. Metab. 2001,
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(2)

86: 1169-1174 ; Nagaya N % A, Am. J. Physiol. Regul.
Integr. Comp. Physiol. 2001, 280: R1483-1487 ; Takaya K
% A, J. Clin. Endocrinol. Metab. 2000, 85: 4908-
4911)

B %R 2 B OB M H FH B R energy
expenditure > fIIB KRB RRE IV E —RBEAEAH
EXRINFERBEBEZCEE  -ERBOAL MBPEEHKS
EfEFEEN BHIEHEREFIFESENBEEERINEBEERS
B MKMW W ( Tschop M et al, R % 2001, 50: 707-
709)

BREANERIPYFERBENBHEEB THERSRRE
RMRZERBEFSDWUCEEB LN FEELEEFBLREURBE
EBAERBEFZCAAMFACHAEORFEE -

Bl » GH BB R EWERBRERRBEERZ GH Z
RE EHEZ2EH4ERBE (rhGH) B XLEB/BLETR
GH v HtWZBEHBRK LR 2B M X 2 KA 17 ( Strobl JS
% A, Pharmacol. Rev. 1994, 46: 1-34; Torosian MH, I.
Pediatr. Endocrinol. 1993, 6: 93-97) - BEE @ ;x rhGH {%&
EHLEARBEESG B0 BHhZ2HRE  EXEFEFE
AR REBEBEER  ERK AIDS T ELAMFEFRHURKE B
B ( Rudman D % A, N. Engl. J. Med. 1990, 323: 1-6;
Papadakis MA % A, Ann. Intern. Med. 1996, 124: 708-
716 ; Welle S % A, J. Clin. Endocrinol. Metab. 1996, 81:

3239-3243)
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(3)

EEBACARRELEN GH FE_CHTHEMEZ
EHTEK Z-_CHNTREBRES 4AEUREBREE
(GHRH) B M &I ® X @M % (SRIF) - % % B 1§ %
T GH REFATAERIEEN TEEEF®RZ GH
Rl - FLl c TS rhGH 2 BHRMBEL - B S GH &
BATHOEEBRRNENL GH 9 (E @& WMLl
B o WL AW AW GH B Z GHRH /7 » 77 fl & £ %

@ FEAWFE (oHS) -

BARS A ML R MK GHS » 1 GHRPs 1- 2 R
6 - ¥\ YW B M ( Hexarelin) -~ MK-0677 -~ EP-01572 - BH &g
WA EZ RGN A TR “GHS TH - Koz WEEK
HEEH/GHS SRy N ACHBE (E—S$B2RNTX
Bk ° “Camanni F Z A, Front Neuroendocrinol. 1998, 19:
47-72” ; “Casanueva FF 2% A, Trends Endocrinol. Metab.
1999, 10: 30-38”; “van der Lely AJ Z% A, Endocrine Rev.

‘ 2004, 25: 426-457” for further references) - GHS 78 8§ /=
EH N GH M /R B & H 5ot 2 4 % 19 48 [ 05 & -

GHS 7R B R M T FA R FER B HE (K2 & 5
H ) : US 6,071,926 - US 6,329,342 - US 6,194,578 ~ US
2001/0041673 ~ US 6,251,902 -~ US 2001/0020012 -~ US
2002/0013320 ~ US 2002/0002137 -~ WO 95/14666 -~ WO
96/15148 - WO 01/96300 -

Bt 4G F5 K /GHS F % 2 GH £ W (% 4 i1 4 % /GHS T i
#l 1la (GHS-R la) ZHEWHLEN A MEeSEREITEBE
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NEWME GHS 24 — & HMEMAKLH GHS T8 R IK
AR ZEENHEERHERLRE GHS T B L FAEA &
& ak & -

GHS X BRETNRTHRE - ZEBE > BFREFRSHR
Hfhp .0 kK AEBEMHBZL (Hattori NZ A, J. Clin. Endocrinol.
Metab. 2001, 86: 4284-4291 ; Gnanapavan S % A, J. Clin.
Endocrinol. Metab. 2002, 87: 2988-2991 ; Muccioli G & A,
J. Endocrinol. 2000, 157: 99-106 ; Muccioli G % A, Ann.
Endocrinol. 2000, 61: 27-31 : Muccioli G % A, Eur. J.
Pharmacol. 2002, 440: 235-254; Papotti M % A, J. Clin.
Endocrinol. Metab. 2000, 85: 3803-3807 ;: Cassoni P & A,
J. Clin. Endocrinol. Metab. 2001, 86: 1738-1745 ; Guan
XM % A, Brain Res. Mol. Brain Res. 1997, 48: 23-29 ;
Bluet-Pajot MT % A, Endocrine 2001, 14: 1-8 ; Korbonits
M % A, J. Clin. Endocrinol. Metab. 1998, 83: 3624-
3630) -

E&FHMME GHS % 1 %8 - GHS-R la & GHS-R
1 HAEANBELHAFRLCHE -~ ERAEBFERAKETHE ER
( van der Lely AJ % A, Endocrine Rev. 2004, 25:.426-
457 . Howard AD ZE A, Science 1996, 273: 974-977 ;
Smith RG % A, Endocr. Rev. 1997, 18: 621-645; Smith
RG % A, Endocrine 2001, 14: 9-14 ; McKee KK % A, Mol.
Endocrinol. 1997, 11: 415-423 ; Petersenn S, Minerva

Endocrinol. 2002 ; 27: 243-256) - FH 3 H r 2§ & £
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EH — K# 428 GHS-R la B 5 5] ( Petersenn S, Minerva
Endocrinol. 2002 ; 27: 243-256: 91,8% % 95,6% 2 [ )
B#HEXZXEHFTHSE GHS T BRXKZ — 8 HEAEH
52 %t8 L £ ( Smith RG % A, Endocrine 2001, 14: 9-14 ;
McKee KK % A, Genomics 1997, 46: 426-434) - HE &
BE#RXEXE lak GHS-R la G M A% (Smith RG &
A, Endocrine 2001, 14: 9-14 ; Feighner SD % A, Science
. 1999, 284: 2184-2188)
Hft GHS ZBEXEKRER W RFABRZTHE - TRH %
2 - GPR38 ( FM1) - GPR39 ( FM2) B FM3 ( Smith RG
% A, Endocr. Rev. 1997, 18: 621-645;: Smith RG % A ,
Horm. Res. 1999, 51 ( Suppl. 3) : 1-8 ; Tan CP % A ,
Genomics 1998, 52: 223-229 ; Howard AD % A, Science
1996, 273: 974-977) - 5% < GHS T RAEREFERE
Boh O RBEEBEMEBZ (van der Lely AJ % A, Endocrine
. Rev. 2004, 25: 426-457) - @0 > B2 #H & 2 [ B GHS-R
( Bodart V2 A, Circ. Res. 1999, 85: 796-802) {% 7 #l &
HEMN CD36 X /55 » CD36EHMBHEEH IV Z%IE
% 8 ( Bodart V % A, Circ. Res. 2002, 90: 844-849)
Cassoni % A (J. Clin. Endocrinol. Metab. 2001, 86: 1738-
1745) R H GHS-R RV ELARILEBMAK  HAKE S
8 GHS-R & 1 AEZNMIEWBREBEEL - B4 B3
FEEAHAUREIZHEEBEIFRFOTER - BMEERABEB S B $
GHS-R FEATRESuL  ETRFERBAEREZAS

{a
g

..\
k)]
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WHRIFRADTW » FAUREREEEXBAENERRA -
FIEFHEL GHS B AMUEERE - £ HENH A
S RBERISWEEET » BHLUREK GHS ¥ A R &
BEEELABHLLRFEELEE LFE -
Fill > R BEZEBERIKER
) RETFTHR/RBEYBAZEYE  HHERER/XEHHA
# ( Tschop M % A, Nature 2000, 407: 908-913;
‘ Asakawa A % A, Gut 2003, 52: 947-952 ; US
2001/0020012; Kojima M % A , Curr. Opin.
Pharmacol. 2002, 2: 665-668 ; Horvath TL % A ,
Curr. Pharm. Des. 2003, 9: 1383-1395; Wren AM %
A, J. Clin. Endocrinol. Metab. 2001, 86: 5992-
5995)
GHS-RlaZ REEHBETRETREEF KR I AL
T - EEWRTBBELARREFTE TH EERE L
‘ ZHEMIEBE A WS RZHLE £ F EH B
NPY - R EREBEEXHKK/K GHS MA BB HE AR
REBESKZHRLSP NPY BI@ fmE AN ( Willesen
MG % A, Neuroendocrin. 1999, 70: 306-316) . H
— KRk (EmMERBERETSH) FH-B&H g6 M & E
) K B 2 % M ( Bagnasco M % A, Regul. Pept.
2003, 111: 161-167) - T A R BE B XMW XKL H
fe M & & 5 - M IgG B{E# E ( Murakami N

% AN, J. Endocrinol. 2002, 174: 283-288)
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(7)

¥ R % B BK GHS-R la # §1 # > [D-Lys-3]-
GHRP-6» R ERHEHAEFTZEBRCNEFTETER
E ARKHBE®M (Asakawa A F A, Gut,
2003, 52: 947-952) - KMk EW (HEAXBRBER
BERSDUWER) RIELSAFTBERBESWVT » &£
REFTHBEEBEREZIEYEANBEERE ' £ TR
E#HE® GHS-Rla R [E Z GHS-R X # ( Torsello
A % A , Neuroendocrin. 2000, 72: 327-332 ;
Torsello A % A, Eur. J. Pharmacol. 1998, 360:

123-129)

b) B H &£ - ZHEE R/XEBERBEREBZR

i (TSChOp M % A, Nature 2000, 407: 908-913 ;
Asakawa A % A, Gut 2003, 52: 947-952)

FTEHENRDZ AR R KB E &% % E/
% GHS B R M E WM B M E IS B8 & A ( Tschop
M Z&% A, Nature 2000, 407: 908-913) - B ¥ » B #
WK ER - FEERKEEEER NG 4
( Thompson NM ZF A, Endocrinol. 2004, 145: 234-
242) REABRISH WA @l % -8 GHS-R la [
MEEEAE LRESRBZIEBH M ( Muccioli G
%= A, Eur. J. Pharmacol. 2004, 498: 27-35) - %
S — K@ FE—®ERY GHS-Rla % A B &
Bl R B @M EE RN MR A 4w

il ( Choi K Z% A, Endocrinol. 2003, 144, 754-

-11 -
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759)

c) EEARBEZBE

ETHRE-ZEEH LAGLERBIERIWBCEMBK B
MBELT BEETRKEBMHKE GHS-Z B EEE L #

BEEEZNEHRIW/IF2WH AE (Jeffery PL E A,

Cytokine Growth Factor Rev. 2003, 14: 113-

122) - AR BHBWE ESLSES ML » KK-KF-K
GHS ZHE M E®BMEBE > 0 @73 KR EMIMEAE PC3
( Jeffery PL % A, J. Endocrinology 2002, 172:
R7-R11 ) -~ H 4K IR #H # ( Cassoni P % A , J.

Endocrinol. 2000, 165: 139-146 ) ~ ff & # I

CALU-1 ( Ghe C % A, Endocrinol. 2002, 143: 484-

491) R L% (Cassoni P % A, J. Clin. Endocrinol.
Metab. 2001, 86: 1738-1745)

AR ZHEHT > GHS M & (7 4 # & B &£ &
A& KMEFLIFEEEABRLRAERZTRE R
i -EHREBSGHK GHS WMl HIM KMME CALU-1 2

¥ 4& (Ghe C % A, Endocrinol. 2002, 143: 484-

491) KA MI# A FEMMRZE4E (Cassoni PF A,

J. Clin. Endocrinol. Metab. 2001, 86: 1738-
1745)

BRAEFBEEALRKRISIE S ETEREASE HERERE
HEABMHEELES GHS-Rla> WHE AR GHS E[E
8K el GHS-Rla f [ - £ 8 & &
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(9)

R THAGEEEEB LSS AR GHS-
Rla EBUREMREZLE A ZERE - &R
GHS-Rla K BEA ML EEFWHXHE GHS TH XA
ERmAEREEENEN -

d) RE/M-BRIFRAZEE
HKESBEERBE-BHRAIK-2 (GHRP-2) £ A F
mERBREREBEREIEEHBERERR -8 LMEH

‘ ( Granado M % A, Am. J. Physiol. Endocrinol.
Metab. 2005, 288: E486-492) - i& & B 18 & %
GHRP-2 YH B RIFARBRZEB LM EHEZ K
mERBCEAEN -

e) BRHEBEZHE
B R EZ®HYWHE AP ( Roubenoff R & A,
Arthritis Rheum. 1997, 40(3): 534-539) H = & B
EHAEARBIEZCABHREDH (Ibanez de Caceres

. 1% A, J. Endocrin. 2000, 165(3): 537-544) - [t
ZHEBEEARBRERBARZIFBENER — X
( Roubenoff R % A, J Clin Invest. 1994, 93(6):
2379-2386)

f) BUBRMOER (BHRBEREE)
BEHRERBRHABEERNETBBEYRMHBFHRZ B

( Dornonville de la Cour C % A, Gut 2005, 54(7):

907-913) - HEBEARKHKERREIVEHRK @
BYBRAER - BERBREB OB D -
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g) Mk (F) BHEZCHEE
AEERBPRHKETBECDHAH - ETRHEHKRE
MEEBZEHRZRBARER/REWNREBMAE
Z 5 Z @ & H ( Trudel L % A, Am J Physiol
Gastrointest Liver Physiol 2002, 282(6): G948-
G952)

h) BER®A (BRHEE IR IT) 2B K
AFRZEBREINDEPIPAREBRBEHR R (Sun
% AN, Cell Metabolism 2006, 3: 379-386) - # &
BErFR MK MNRBRER WU EET®E HE K
B O HETHHBEHRINEBEBEEEEREEREERRE
(BEERXRE I k II) 2 -8 1THHFA (see also
WO 03/051389)

SHACEREREEMEFERFMNRBEZIEERE (4

US 6,194,578)  MEEE R B 2EFE (0 US 6,194,578)

BEEERFNREOEZRMALKRE (4 US 6,194,578)

EEANSTHREBEERFERICEREREOERE X (W@
US 6,194,578)  HEBESEREFMORMER &
B RBERELXFAE (W US 2002/0002137 Al)  fii &
B EERKEELEE (M US 6,194,578) : BB BB 2 ¥
EE  ZERXRHKLAZHNB  MEELOES (WO
US 6,194,578) : B Prader-Willi i EE S MM 2 4& E It E
FIHEE Turner KBREBRERE ' FTERERTE - B
WBEFER SKEEBEER Cushing KBEHZHEK B ®

-14 -
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(11)

F1% & &~ B (osteochondrodysplasias) - Noonan K & {&
B RE NBEEARMEBRREZIHEE WM B
RREREATRBREE (FTREBERELE) CHE S GBEE
*xME (EEBEERMIBEK) CHE: ARFEHNZH
BHE BFLEHIHEBBEBREEZEDE  XENAA
ERBEME (M US 6,194,578) : R EE Z # % (1
US 6,194,578) I EBIRMEBEZXE (M US 6,071,926)
EFxrmEOCEBESE CHEB (0 US 6,329,342 ; US6,194,578)
EAMELBEBCEVNHAEERRREZERRE FE R
Bl (40 US 2001/0041673)  FHR A B CEEXRET R E
E (MERH2EE L) (4 US 6,194,578) ; X &= I ¥
ZEH (0 US 6,251,902) © R MAERBERBFREL
BERWEE (20 US 2002/0013320) ; 15 & 5¢ 7H BF B &
%BEZEEMEE%B%Z/E‘%% (0 US 6,194,578) LA & %l ¥ B
G

BRERBREY HoBEUEHER : IR EYEA
( Wren AM % A, BEER % 2001, 50: 2540-2547) -~ #] & F&
HPHYCERERRAERERETELERILAFAENHEERR
ERXREZERIRVNBFEZCFETEER -

BE=URIchtaWERESTEZCELEYENE  BE#®
ErtwARBERERALEZEL - TIHEMNRXREKEREHRRERLS
Y O BHRBLEYVETIHARAATBERERAZCELE £ YF
A -ZFoARBRetXNEaEaERN - Ak EBEH
FMEBKBREET -—FREK GHS S REHKRZBEHKELUYE

-15 -
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(12)

O HLRERKRGHREDWEHKRESE -

WO 2004/111015 A ERE R B ZHE B -
WO 2004/052280 i fiMEH &£ L EWHER VEGF T 8
LEBERBBABEEZIONBEREANREE A B -
WO 2004/096795 B THMERBBONFHE  &KEH C-
FMS #ll %I % - WO 03/011831 & WO 03/011210 ¥ # sft 1 £
— S LA ARBANHBE BT EERERTEY -
WO 02/00651 R MEF XA MEBMARODBREREXSE
EZ % - WO 01/94318 & WO 01/94317 #9 #§ it 48 EY {{
AMEYTHLEYHRERESRMNMARGEREGECEY
HHE KA HEZZREHEANEYYEERETRNERHB
% HWEENRIBEZALEY - WO 00/76971 K WO 00/76970
M MERESDRDS B A A E MR R - WO 01/36395 15
REZWHMEWESERE (farnesyl) 8 5 8 0 & & -
WO 96/33176 K US 5,703,092 B REE L BEHHE R
TNF {l# B < aBEBEALEY - WO 93/00095 it 2-% &
LBEMEYYRERABARER KB ELRFAETHE -
WO 2004/103270 F s EMBRZHEY »r A ZEHE F Xla
HI &) % - WO 98/38177 - US- 6,506,782 ~ US 6,849,650 &
US 2003/0130188 MW R FRP-EHBRHKBR Z M B 2
HBLEYRHEERUARHA X E R KE -

XM rERRHAABERLS YA AE GHS -

B0 > WO 00/54729 B ;" F8S GH B9 WEZHEB X
E4Ew HUMNB GHZREEELER/EBR > B ATAR

-16 -
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(13)

By o B4 —EBEBEMAEME GH 2 BEXNKHKRK
1 GHS Pl GH A EELARBRTECHRELR
B - ZARE—"BEBERARFRBLUABXREREFERE (K
EFEER/ZAE)  HWEBERERBRE HEMILRNEE
RISV ABERDAHAXEFEFBHKRRND GHS URERAPR
FREZER °

R o HER WO 00/54729 HEE®ES GH X EBHK -
Wi WO 00/54729 TR B EBEER LR » H oo F
GH HEELE R/ BHRNEMNERBIIRERABEBERSA
e gt -

F4 - WO 00/54729 T R ERPVRBETRIAFLEYE
ETRMAEYWEOZFEFRH BAEUREBETR/BHHAFLE Y
B ofll—Z2BFXFERP - HPEFEXRBIESR » EHF K
BRrUTHEZESESRFAHEEE -

HAE > W0 00/54729 IR ERPREBFEFMFLEDL
ME kR/ERLESE  -BFELE EHFFFLSPVWIEREBET
TREEANEY GHZEER/XMEHKEBEERE GH TAEE 4
RIEBR HWREAVRIFEETAFRFREEZRELEAEDN
HER ERAEEEZXPVHFRAFRET OB -

UsS 6,525,203‘ US 6,518,292 Kk US 6,660,760 &
WO 00/54729 T HFMZEKEKMKE > A SREFEEBFEULE
frE BN =82  BEREEHE L AR
WO 00/54729 w SR B8 A US 6,525,203 -

US 6,518,292 & US 6,660,760 -
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WO 2004/021984 R\ B A H S YW GHE S W & >
HFEARRME GH R EEELAREBR - AW F#FLEDY
FH-D-ZENRSFEBRMEAKR TRELEF=ZW -

LR WO 00/54729 > WO 2004/021984 78 B 5% 75 82 1§
GH x BWR BRI EYH GH AEELER/RBRWEME
BAREEAEBOREREE BHREDEE  ERAR
WO 00/54729 2 SRBARE R -

WO 97/23508 B EFR GHS CHMEBEBE AEZ4E
Y oOBRLEDEERBAREEFARERABEUBE LBR
GH RETRHREREZHEE  AREHREEHKBEZERBH
MrERIABZEWAFMNANE - B4 > FAHEALSHHRTRER
AR M GH Bl - ZhEWERKWTAEWHEILRSA
R E s =®WE 5 -

mm o B-XREHEHEMUR E WO 00/54729 K
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BERFEG K GHS SEEN LB LR /NFBEE L5
WER > REDHABRBEEN GHS @M E K -
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ZRBNR"EFAEEEBRER X BENRRE - Hf
BERFRREENAREREENRECENRERAEN
M ENAELENRELERMETSTFTENER - &£

CRABRMAR"SEMEEERAFNARE B ZEHELKIRA”

FEAREEZEEARRENAXNE NS ERRENRNK - &8
‘REE SERNARERNAR"EAMEEER -—BXEEX=ME
B AC & B AR -

‘ EAZHHEHNLE 2B REEFEREA CL1-C12 kK
TREBRBENLE  HUSE#EHITKY - BB KRER
EARARI1ESHBETF (EE1E 6BETF) 2 EHE - &
EREZHFREEFE  Z2E - -E-RE - -EZEWRE-E-T

2 -EBETHE.- BEZ-TE HB=Z=-TE - E-XKE- -EBE=-5&
2 2-H 3-FE-KE - -FECE - -EZ2CHE - E-BHE - E-¥
2 E-TE - E-RE - E-+—fE > E-+ Z bt FE -

LR BRERREARNDZSBANEFHRRRIE
@ &1 E3B GEEBARE YBHRERZBHKE R
mafk 3 F 20 BEFRRFAAER  B&E 3 £ 100 BE
(C3-C8) -BirH - BE¥BREZHFESBRNE BT
E BRE BCOHE BEEZ BEIXHE BXE BHOBR

E BAKE BFE_MBE -
LB BREFE FEBREARKAEE =R - £ B

BEREERBREAESFLAEMAECERE " BERS (C3-

C8) -HfeH-(Cl-C4) -jx & - HZP FREREHFHE -
BCEFE BREZE EBCKREZEHE -
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EAZRHABYHEHO L BB BKEBFEEREEAF C2-Cl12
R FTEBRANXT-ENRE  HAUBSEEN S K
W BEE& —HNSBEER - -LHBBEBHERAEXR 2 £ 38
(FHE 2 £ 6) BEF2HE - BFHBZRE - WH
E - THE KGR CHERF_GESZ -

LR ECRIERAE C2-Cl2 REFZER K MK
HorEamRE  HAUREBEH#RISKN  BEE—RNZHE=
# - LM REBERAR 2 F 8 (FHE 2 E 6) BREF
ZRE Pl FRARE  THRE  KRRE - -CHRE-

LS EREREEA 3E 14(®KHE 5 F 14) BET
CEBHRE HAURMEESHABEM - (H5H) KM
REBRBRRMK - “FEZHFRERFE - X H -
ZEMEBEE - DUEkowmE - BHERI,2,34-WFREE -

LR REFTERBEERFEDL I RAT 2 3 45 5 #
FF (BEAR &S R/EBZ 5--6-H T-BEBRFE > H
PR FAMEBRAR  fREFIHBEE®EE 0 2 3 2
M 8&8kREFR O 1- ZB“EFERLEHETF K
BRYEY - ULTBERAAPZZ HIBWERK  WFBEBLKH
FECEMAFFARARITEBECBERERSELEMERZ S
E BHREE BEFEINERE - “BEEZHTFERE0
MR M E - mE kW HE L mWHE . EmERE . E
R REWE o MMWE - BEE - @mEE - mEHE -
RE - EHE - -REREHE -

LT ERER “BHAEERE RELHREERE

E:
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LERHRBHEFTE  HPBKRE FERBEGFEEEHLEM
EBELER BREFEREEBEFHE-(Ci-Ch) -E » &
ERFTERFTEZE - B8fF “HFTERRE" BB RE-
(Ci-Cyq) -fe B > WERS 1H-BIKR-3-F-FER 2 (1H-6
bk -3-H) -Z & -

LHRERERETZ2EBRE T 3 E 14 (BE 5K
6 £ 14) BRETZER-UZTBERRK KM BRALT
BE 123485 BEF RBIZEA HEK/HHK B
RARMABEMN - BE- I RENW -  ERARBRFTKRE - £ B
FELPREBEARZIBERRAKA BT " ZBATRME XK
2RO EM A AER - “HEBEEITEEXRRELEBZMGE
MR THRERTFTLERS - 6l 7 EF MW KEE - MBEHRE
e - REE - IREBE - fRBIREBE - SMEIRKEEREZ
g E o

B HEBERERESCOAKEEE CHERE > K
ZREMRBBRERTFHLEMNEZEZIERE -

LR EREBEER “FTEBEREBEERKR F
E"REKBH-SO-EEHES I KE - FHEHFE
T ERE - FEERFEREEAEAEMERZCER - 61 F
EREBRBERFEEBEE -

LW/ ERCHREF R RN E” (Hal-) &
g EFHEEANRSZIER (F) -8 (Br) - & (Cl)
B () BR¥ - “ZTHXR” “ZHIX"EK“2HERX"FKSHNHE
T ZREIRAREPEDNAREFTILIBRBEE & > REK

]
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B CEECRESHE  RRAET -
EABBHZEME 2B “FRo BRERASE FED
M 20 AR EEHE (proteinogenic) Z o-fi £ B W Fi A
BHEUREXABLE (NECAEYRSE) o Ik X B0 A
B Pl P BB - LR B NKE - BE®R S
PR E - N-FEBKE  NZBEEEE - - BEBE
B S-S EEME  3FREEKBR/R NNN-Z B K E K
@ % EUHFE CHHREEEECERRTIAL WU
Ala I 2 R TEFER Phe IBZ R FTBXE -
EABHENLE LB “FXRo-KEBAS REF
BM R EBEHE (proteinogenic) L A2 XA B & (HEML
MEWRBE) cEMa-BREBGFAEMNE - 6l 78S &
B BOEHME 2> SENKSE - SNARe-BER (M
R EWM A Tyr R Phe) LR KSR B oI5 £ 8 EE > X
tREHE (1 Fmoc - Boc: Z- CBZ - Aloc = X B EH - Z
@ EE R/UFE) FEBRER/KRER - H8M% (0K
£ S ER/NKEBE) - EHMKL > <8 8% (%
“F R a-fE 5 BB S
P EEERESE (NKE B2 R/ABEBE) 2
£E RI E RIO Z R B Gl » #0455 -CO-NH, - —f # -CO-
OH -~ - 5 # -NH, - - % HH -NH-C(NH)-NH,,-CO-
C*(R9R10)-NH, . -CO-CH;-C*(R9R10)-NH;, . -CO-
C*(R9R10)-CH,-NH, K /3¢ 2-BFH HE -2-B% E - &K ( 2-fF # -
RTH/AIDb BE) > THNLFLRRELHEE - L8 &
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ERECEBRERBIREFLTRIACEBERFERA -

BRABHLCLSYWCHREILIERBY  ESEYVRAHN
HEBEEMOEN FXEHALSYWITEELRE REEH$ Z £ —
FENEMAEKEREFLEBETIHBRL - AU AFHALSY
U0 TREAFE " 4B EERX - AHBREBEY R/HF
HREBYHNAEANELHREBYR/RNIFHBREEY
Z?Eé%ﬂ’ﬂﬂiﬁ°Eé%ﬂLﬂEﬁﬁﬁ%%%%Z&ﬁﬁﬁﬁk‘

‘ BEol - MAEAEETRIBHKBAEAARESYDRELSR
Bl IR A -

Frilh - flal BE -—HRLZBEAHEDLRUINBIEY K
FERAEABYRSGSYHIAZCEAZEHALSWRTUED L &
ML s> BERECBARERY  KEHREBEYRIFHBREMH
Y o AZFHMAESHWAUWMTAADE: EHERFEHEMNH
EETERE H  REEBEEAXAEEARBABETEES - &
AEEHMEERINER  NEFHEHRACE2EEERAR (F

‘ m AEEEE) ETTAENRERERBREEE -

ARPALESHDIREEEREY -

ABEHMALSGYW IR T MEHAKNEZRN - /W E
B BEEFERBEREE HIPmERELHFTERAHT
BRHEEBECAYEREN CTHEGEE AT E 2 W REH
AEER (IXARHALEY) RELXRPEBRERBETA
Z HI -

EEBDPEAMZEEMNER K G MR R

(1) The Practice of Medicinal Chemistry (Wermuth

€8)
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CG % A, Chapter 31, Academic Press 1996) ;

( i1i) Design of Prodrugs (% # % :Bundgaard H,
Elsevier 1985): A &

(iii) A Textbook of Drug Design and Development

(Krogsgaard-Larson P and Bundgaard H, eds., Chapter 5:

113 — 191, Harwood Academic Publishers 1991) -
Frai 2 ZXBMHAAAEAXESZERTHR -
THMEB2VEEBABERAIETAERRST R L K
EMIEFRCRB#Y  HE-EBERTREEEZ#KA -
EEREARELAZHAL AR TFERBI MERZRZE
MEYEELCLEYRELABHAEBREHAAZIAHY -
rEHLELESYWERSEABEBE (W —HF > ZHKH=ZK

) RUARBRABRBERNEE  FXRHALEGYZE

2B EREREODTIBRAPERE  BEK - - &%
- S BB R BB PREBER NP RBER - OB
- HEg 2B BMEZLE =ZH28 - Z2_8B- KW
% - BETH_-K - -T_K WBELOoR WHEELGRK LET
"B B EB (embonic acid) ~ FLEE  -RTEKEZ
2B EBEER StEBER - XK BEER- &K
M -HM2EER -FIEPRBE AHEBEKRE &9 -
REREE - BHAiAY MLy TEE BRE - FREBEER
B BRABEE  BRE R E > FRE KB
BEZER ="4f9YHhEERE  Z2_B% WN_BE -  JH
TH_E&B - T _HKE BEoRE KET_HE  BE

s S

E
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FEEBE (embonates) - X Z B BB  RTH_-_®® - 3
BmE HERE - R-_BRE TEBRY MARBEES
BB  RARRCADF MR B ZLEHRETE
v WM OR B -
ARACECVEECSHBE (MBE - BE - B®)
HTAEBREARRESEREE LU B S 2BE - B8 8
BEBTBTH % GRELH GELF SELE B
EERBCHTE ZEKE  —ZBE -ZZEE-#2Z
£l S -THK- B -FHK - BENREE
(dehydroabietylamine) - BO %I - “FH M Z £ -— &
REES RAEABACESUF PR IB 2L EHETE 1
TG W I -
ABHCEYITBEHNADZER  BHRKEY -
HAEEE SRR K RERTRE - TH 1 2.
3 REABEC BB R AL FTRAS AL UE S i &8
BEHALBRASY -
EACSYERRIUTAREEELEE  BS %
RUNARCEUEE - SHVE2EBRENYESE A
ARAEZR - ABPLESVITIUEESRBBAEE - B
F i W EABEIEH (metastable) « FIAE L S S 8 1B
AWEBHLESWERBRADH -
SHGEM (FBHALEY) EHES GHS S @2
BHENYRE - Ll LREASALSUESFAREE
HEHEH GHS SEENZEB L R/RFELEE H i
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KI% % % EE %?Zﬁéﬁﬁﬂ’%&ﬂﬁﬂbﬂuﬁﬁﬁ‘%
BE/ZEMTEBLER/RBREERLERE -
EAZHENLE 2B BERBEERIEERXIR

EABHEEWEL LB BRHRELYE SRR R R
HEAE—SB (XETBEFARWS GHS ZT8#) &K
THEREL DHR/ RTEINERAZILALED -
LBBEKREUYERE R EE ERLOEREDE - &R
B MARBE/ERE  KFEERDHEREtTEXS®
SREEMNREBR - A THEHE/EABNRK S
REBBZERARE -

EABEZ B ML £ GHS I8 5 B "% “GHS
T EABFERESE GHS SBELRI RIS TBYHE
EEML (MG GEEHHEMBAZEH (GPCRs) K 2B &
ERMRAERM) 2ABHALE Y -

AP LAV EBERAHUEBIEINTES L&
GHS-R la BRFABLEYWZBEALE (MEAEZB/M)
2 GHS-R 1a 8 10°°M B # (100%) RE®E (0%) Z &
E (ARRBEZ@M) - EFHETHABREBRE A+
DHEABME S REST - SERBEFRABLEYZES
& -

BErBETMERESAXAFMELZ GHS-R la FhE (4
AFEZEM) EL 20002 F LA BHCEVERERLS &
EFRBEEFL EHHES GHS ZTBERE - BEEHWESE
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CEVEBHRLATBETREARR (BR/BE) R/HHE#
M GHS Mg cMREASZEMN  BRAEBENHEXE ZEF
ERBRERIH (RERHES KR HESEZEHREZH
MEeMaADFRRERBAXNZHAE  ERZE5EAZHBZE
R/IAEHEEZZHOS  EXLBEFHEAREBERER%E &
B) HELCEVE GH 2R R/REHEMEE LR FEE
BIFTREXFRAE(ODEYBEARBESR) T — 5B
rHHEEE  HEBEACED BB THEIE - B > £ H
HMMEHFAR  TRELZLEEME GHS T®Z GH #
W e EEEARHBHEMEEFER -

EAFHZIBEBWE > BB “GHS % 8 € 8 & "3 “GHS
TRCERBHE"REFESE GHS TR HEFRIZTHEREZ
BhAZCAZERALeY REEGLREOALEARASBEZ
wmm MM BRARABZEMAERL G-ERERES
LEBIEALABNE & -

Eor bt AXFMZ GHS-R la E4E (HERN
BZEM) ED 20092 ABFTHEANAEDEIBITFE R H
EWmft HWUEATRHE GHS XBRERGH - L BLEYTE
GH/ywh EREEH R/ GHS A » plAlBE YW E A KB
HEeWm  WHABRBENRE  RBBLCEWZIHBEMFEE GH
TUWHHASE  HRELCEDEETERN (HHR/BEE) B
WOk /S HEME GHS RIS A H 8 m -

EFEABHZHEHBVE B GHS ZT®”H “GHS-R”{&
BREREGES BEEAMKRE/RFEK GHS R/REHZ T
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8 - 478 “GHS 2 ¥ % <“GHS-R”JF 4 0 It /& Ff 3t & F
@R/ REEALEAEY —BEE MM B /%K GHS
RI/KEHZ GHS E&fit » HAABRKBES GHS-R X
"

— R EZE R E/RIEM GHS R/RMK M2 &S 78
HMELERBATRBEE LB ML EE - 0 b Bl
FEBZAEREE DN -

A GHS SHuU Lt mH (BHKRED) # & /E
REEE R E S (AR ER) BB /E - S BB
REE AR FEBAEHR  EESB WS /ELRETL (@
I LA) FH GHES R /K GH S W & /R8N GH m 4
&8 -

B M o LM GHS SE{RE B “GHS & 1| %4 - GHs-
R 1a-GHS-R Ib- BHEZH  BHZTE la 48
B £ % #88 - TRH % # -+ GPR38 ( FM1 ) -+ GPR39
(FM2) - FM3 - GHS & & °\7 it - GHS-R X & - [, B GHS-
R- 3. F GHS-R” o

FEM o I GHS SHEIAEEH “GHS B 1 2 -
GHS-R la~ GHS-R 1b”» R &#H £ #1 & GHS-R la-

bR AT R E 0 GHS S8 (HEIE GHS A fii &
GHS-R R ¥ ) EANEFRTHE-ZEBER  BAFA5HR
Efp b R R ABEAS - B4 HAREXBARESEER A
B HEBREBARAEBEERETFAABELSB YRS
o 0 R
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EAZHZIEHNE  FTEEY GHS X8 (& GHS
mEfiia k GHS-R RE ) REALLHFER/EBFRBELE
ABFHAZLEEREAN HE—HKHESER/MEABEFP GHS T @82
KB (B GHS K& fl4 k GHS-R RE ) "W #H A& k&
REAEITREBEIXZNZEZHLIZE PUEHS>FEE
o WPTERIREREBAXRNZEIAES W -

WEM > ¥ GHS TEHFRMANBEAONTZIMHEBK R /K
&8 ‘Ao WwEE sS4 EE - BREMESZ  EBWKA
- THRE BWE -BE- 8RB - KEE - =8 -
TRBERKE - FHAEAL BB -F LR FRER - E
B LB - WMAREIT - B (bowel) - BB (intestine) -~ § -
OB o BB - REB - BT R - B H Cbile) -~ BEH
(gall) ~ BERE -~ AU AR - BB - LS - B LA - X
BAR - BAR - WAk - REME  BmEK - KEMEKE T M
- B MM MK - EMEKE EwgMAER - B AKMEK8E -
JEF MM - NK MR - B HEMiE - /ELmR - %
B -HES B8 B8 RUEE BR- K& 2/ -
WE - FE - EBHHEE ES/ EdKB - - 85K
( carcinoma cell) -~ RIFIIREMME - BRI ZFHAKE - It &
MK SLEME-

mEFM  AEHALEYWE GHS T B IZEHKEMUY
ke HAAKKREZERALDY  BEANE LB EXRHAE
PREHLSGYWPERBLELR/RFTELEE FHE -

EFXBPHHEHNE FFEFHALDYRBEEEERN - & &
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o HWEWHAHYWEREREECAE - FEHYW (domestic
animal) -~ 4 - ® & ( livestock) -~ S % - B8 4& - ¥ -
¥ - ¥ - B - ZEE - B - BB (hinny) - E B
(mule) ~ H R - ¥R (rabbit) - FH -8\ - X=ZH - 8
B KB -NMNE” BEE# HLEBAALBTDEANE -

TANESH B CGHS R IFMBHKELUYIE R
AZRALEYWHEW GHS T BEFEHERIUGESEHMOD - 4
i A& FE GHS-R la L HBEGKEYRHEHMERER
1000 nM Z ICsofi - EfE# » £/ & £ GHS-R la k - [t
HLALEMERER 500 nM ¥ ICso f » E R E £ 8 E R
300 nM 2 ICsofli * REHE H{E R 100 nM Z ICso fE -

HBREMBRNDBEIESEMSE  FFHALEDE
REEZEISABITINAEINES  TENNIUEERE
B UPMEAIJZIEMHMFEXREEZIHRAREDDIR - 5
o HEBRECEETENMEEZYEFAEERE R EE
MEIER - BEF T RACEE  XTXBEBRHLEYWZEH
ERMERTELASGRABEZIFEFAREKE -

S48  XAEBHALEYCHERETXEHNEBLBE B A&
EReBRBRBEERYE KHKEK 75Nt KEO0RERMAUE
R - s ABIH  FBHLEYWERUSEZCHFEABREE
MER/RIXEZEDAFNAYE - U BB EREKR
AERY > MBAEZCRENSIFABEREEZERIFER -

ABEHALSYWAIERS GHS TR 2HEHENA X RE &K -
MR CBREBERER®K -

-111 -



1432417

(108)

plan » AFEHLZ GHS T REHNE T ARDH L H K
WR/BCHE M GHS R # < GHS 2% » KWHREE R/HMHEE
GH WEALA R/ W K/ GH MEZE - 54 HE
GHS X @B A AR M& REPE GH E 4 K/ GH
TUERIBMHROEE FRFHELEE FHH -

Frlh > A HE L GHS T BEHNBREBEANBERE L/
A HLREAMBRCAEAEBELRFELAHELRE  FHZ2EERE
FEBZES SHRER/RERBAE BEUYBAZEH - F
MR/ EHHARE (MBE/RADE) > BEBHEHE - ZEE
RIKIERIE BEBNE/XRBIIERRERMAKEE £
Z | E e

KREBAFEHZ GHS B EHATAHRK - #/0 - GHS
ZBELHEMAKR GH E& R/ GH W 2R E/Em - Bk
HERBRASE BHRER/REH GHS EFEHAUDIHH A
EFRERBR  HBMKKR/KEH GHS -

Bl A% GHS XBRBAREANRBEER/RE
BHhEMBACEELEELRFELABLERE B 4E
RIEE  BHRE - RE - -BREHA WREBHE - W&
BHAER/XBEUERM (BHEARLERE)

EABHAZIBEWNE FELEELR/RFE S E LR
EFREBFEENZE GHSZTBENZRIE -

WED  EELEBELRER/RFELAEBLRERES “Z
MESBREFRARFHRCINAER BEBFE - FEE -
HELCEFRZIBRBENREE ERFHIEELERZB
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BEERI & ("ARFD") B BYWIEALXRRAE  FHHBE
BRRE  BREE (WEZTREXREALBER) | £8 - mME
(&) BESBmN/&D - BHEE (MWE) - BEHE
BRE - BREEREEERR (WEERX AIDS) BEH 2 &
HERX LB BREERE (DELOCBBEEERR - O0LE
Z-LRBREXZXFTOELBEEBEEMRE) - LIE - KF
AR  MEBREEREEATRSKEEEBRAR R 44X
RE  WEREZCREABFR BhRBRARE - J R
BEAMAAE (HERDBE) - BHEEWR - BUHEES &
k&8 (CFS) - A BERE (NERRE  FEBRK
E) BB (WESBEKRM) EBRHEEHRIHB
E-TODUELCEES (EB/HARBRREZBHREFE R
Bl ) -~ Crohn RE KRB B % &I K - Cushing K B #& 8 -
BRAE - HBE HRETHIEYH ST HER/HEHSE
B -RYFEAZCEH FHE/RXREHAE (B R/
#) EH (WEFRAE) - BUYEH (BHBRE
=) - M E B E (gastric postoperative ileus) -~ [
%#”%UZE&%‘EE%ZEEEK?%B&%U%{‘E’EE?J%
BRCERBEFEENANE HKEZIERREE - B Prader-Willi
BEEHE K Turner KBERBHFRFRHCAERTEE - 8 Crohn K
EERCERIEE - A REE  THE/ERERZIER -
HEEBEHR B SREEBEE SEEZOE (BEEKEE
KRB  EBEEE BFEFRBEZ T4/TS Mgtbz @8
MRERE HREHIREREULE RABGHUZLRE
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RERNE - BEARAFERNE  ZENHRRBEZIREDH - £
ERBRFAH BRAUEBEERT L(BIBEBXEHHE &
P ERFEBMBCBEEERNME - &8 NIDDM Y B E Z i
o ER®B B IERKE - B Il BRHE- - FEARERE
B BERBRIE - BXLXZE2 (UK HIVERE) - ik HE
EXHMRE  KXKEPFLDEEZEM RN EE/GEEE
m- - AeBEHHERE - ILABBERE EFRAEFNA
ME/BMECHERT  IMWRNER ILREFRESG (IEHF
#F) ~Noonan KBEH  EHREREEBRESRE
R &£ 2 -~ & B @ B ® & - ® B 8 §F & R
( osteochondrodysplasias) ~ B E H L - F H BN ( & By
BER)  EBRBRLERBEBRZIZINBEBEME /N - fEREB S
Z HEERXRFWHM/ANEBRCEDEEAURERER - EHE
W BEMHZHER - CEMEGZHE HEREERERT
REBEXREE HWHRECKE BHERBEBRZIFT R -
EHGHEBIRE (NME) RBEEEERFRBEZER - BB
KEREEERCEDRATZ:2 EHZREBEZIERBREE Z#
OB LE RS HRE  REBEHERBIES (088
2 HE - BWREERKRRB)  EBE - HEXEKFBEHRZS
ME/N BRITEYE KREEEBECHESF EBEERXHAE -
R MEZHRE  ONARABE - BMRBRERZIAE - F &€
ARAER  ERABEEE LEBRETRIABETIEH -
B AIDS FRCHEE HEXEYNFERFEHZIAE  HEM
FHEMMB (COPD) ARMCHEFE - L & MEHENH
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BHGSENAAESMIBE  BRER AL 2L
Y¥ZAERMHNY  BO2BES (ME)  BOBSZE
B BN EEAELR/NFELAE LREREE 4
ERE EFRE REFTHEZ2EH  THER/ REWSH
¥ AUBAZEY  THR/NEHHEE (HRER/RD
#) C EBFE - SEE R/RNIEBRE BEEMNE/K
WY BER B I EEREF B U EEF - B Re
£ A BAKER  WREBME HAEBWEER/X
B RE (BEBRBEE) "

EABHTE - FEL ABHLAWATRED — &
BACHEBEENEASER - |

BB e BEEENETIBS L ARHLE YR /K
EMARBEER/SNEN LR 4B LR /R FEEE L F R
OEEREEE  BRANLEBERYE TS GHS T 8
HH B R/® GHS SBEDH > RESAAZ BN E -
BACEEEREYE L ENER A THARZERSE A+
RERI SNBSS LT RAMAC AR CENUR T E

WA AEER/SFE AR L SEME -

EHE BB ABHLAWELER N R A
REBR/REH L AEE FR/RFBELE FwE - £
SHEAFEETZYS BRALEEREEDE -

ER-BEABHT  ABRHLESUELNENNE R
AREBR/REH L RALEE L R/RFEELEE L wE o &
Y EBEEREE LR/ REEE /R BEED — @

i
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SHACEEELEME-—BBER -

bt 2 “EHEEREKRERLE 0 “GHS - FiMR K EH
MEBERBERER  RIEBRER RMBREH HEEH
nes fiemBER: AODNRER: IORERR
M @ER : BOBKME (cardiac glycosides) & [
BF/IEERERER  BMYEREXRIBEAAE S B K- B
MUK ZEOEBRMEBRABOME: FREEZZHE (8
EFRRBRZBEAB) © A4BH 0 HIV I AIDS ¥R %
Bl MEBRKEREMBAOLCHFEZHRRER  BRX
HEZCHBEER  RWBLEER: HERER HBAZRE
RE M WEER EBXZTBEHA ("PRA") B
X OZEER EEMHHBURIBAHL  REMHEEMERS
BHEEH BRRBRE S R/REH®RE (B) 5 UK
Bk o i OE B EBEAE R R E SR PR RE -

HAZHALEWHEESERZEE GHS 2§l 78 %k
A USP 4,411,890 WO 89/07110 B WO 89/07111 i ¥
GHRP-6 - GHRP-1: R it & WO 01/96300 th 2z B-HT920
EFRBFBRATRAEELOVREREZIRAEUDRE
f+ % (83 IGF-1 & IGF-2) X B GHS -

HABRHALSCYESHERACHEAERRFRERZO T
BEEME (M0 metformin) ~ HHBEFHE M A (wH
KW (acarbose) ) - BMEXR (BEERBEERS B R X
B B &E B { Bl ) - meglitinides ( 41 repaglinide) - B &

HE MR (#0 glimepiride -~ glyburide & glipizide) - £ 1 /%%
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X Bk # &% (40 glucovance) -~ thiozolidinediones ( 1
troglitazone ~ rosiglitazone J& pioglitazone) - PPAR-of{E
B & - PPAR-v{2 B Bl - PPAR a/y E @B A - SGLT2 M #l
Bl - 21 USP 6,548,529 B R BESEOE Z I & &
(aP2) ~ BAEBERK-1 (GLP-1) - R _KERKE IV
( DP4) & & -

BAZHLEGYWAEASERAZTHEENBETERE E B 2 6
F & & alendronate - risedronate - raloxifene -~ #]l $§ £ -
HAEEEAERXBERHA - RANK ERBEB R - HB F
BREZEENE - TRAP HIH A - REMHHMBEZER A
Bl ( SERM) - MR Kk AP-1 0 & & -

BAZHALGYHASCHERACEENAERER N FE
BAEEAMRXBEINR > Bl CBl Z 8B - 4
mEeZ®WaH (rimonabant) (IH-M W -3-REERE - 5- (4-8&
FE) -1-(24-Z&FEHE) -4-FE-N-1-IRmg £ -, HE®
]

. CAS Registry Number: 158681-13-1: SR-141716A ;
USP 5,624,941) -~ aP2 #HI &I % (420 USP 6,548,529 1 Ff 18
;) ~ PPAR y 5L % - PPAR S{E & B - K orlistat -

BAZHLKEYVHEHSCERCHEENRTRER 26 78
}§ prednisone - dexamethasone - Enbrel - B & & B # & &
(Bl COX-1 R /= COX-2 #HI#l Al - a1 NSAIDs - [ #f T
8 - indomethacin - ibuprofen - piroxicam - Naproxen -
Celebrex - Vioxx) ~ CTLA4-1g &8 &l /3 5L & - CD40 &

BELE BSXREHRAE ~-ad p7 BEREHE - @R
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aEWHEA - TEE vy BB -ICAM-1 - EEHEIERTF
( TNF) # 5 % ( # 40 infliximab - OR1384) -~ §j % g %
& B HD %] % - budesonide - clofazimine + CNI-1493 + CD4
Al (B0 priliximab) -~ &8 p38 F o HEHE B E 1
L EBDEHRBOMHE  ZEOoBEREBEEBE (PTK) @4
# - IKK # %] # - K irritable bowel syndrome 2 ¥4 & 28 %
(Bl a0 » @40 » zelmac K Maxi-K B % Bl ( opener) - [
USP 6,184,231 HFF B 7k ) -
BAZHALCEYHESERZCEENERER ZF 78
#£ diazepam - lorazepam, buspirone - oxazepam - K& 8 & iH
# ( hydroxyzine pamoate) -
HAZALCKEYVESCERZTEERANBER 2 F8
$£ citalopram - fluoxetine - nefazodone - sertraline + J%
paroxetine o
HAZPAHLKEYDEHESHERCEENRS LB E B < 6 F
BEPRBHEHEHER - S B EMEE A (L-BK T-
B ; @40 > diltiazem - verapamil - nifedipine - amlodipine
¥ mybefradii) -~ F] R & ( 40 » chlorothiazide -
hydrochlorothiazide - flumethiazide - hydroflumethiazide -
bendroflumethiazide -+ methylchlorothiazide -
trichloromethiazide - polythiazide - benzthiazide -
ethacrynic acid tricrynafen » chlorthalidone -

furosemide - musolimine - bumetanide * triamtrenene -

amiloride - spironolactone) ~ B EZ M &I B - ACE #J &l &
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( %0 + captopril ~ zofenopril -~ fosinopril + enalapril »
ceranopril + cilazopril ~ delapril ~ pentopril + quinapril -
ramipril ~ lisinopril) -~ AT-1 Z 8 E H B (H @ -
losartan -~ irbesartan - valsartan) * ET Z B EH & (#
70 - sitaxsentan ~ atrsentan k& ¥ ;x /¥ USP 5,612,359 &
6,043,265 2t &¥W) » & ET/AIl HHAH (FlW: BRH
WO 00/01389 2 k&%) » #HAKE (NEP) & A& -
vasopepsidase #l & Bl ( % NEP-ACE #1 &I % ) ( @l @0 -
omapatrilat }z gemopatrilat) -~ K i B B -
BAFTHAAMEYHEESERZEE LI /DIRER ZF F
& & GPIIb/1IIa fH B Bl ( %] 20 » abciximab, eptifibatide,
tirofiban ) -~ P2Y12 ¥ # B ( # 41 - clopidogrel -
ticlopidine - CS-747) ~ Z M B =T B & B ( & @ -
ifetroban) ~ I HHI L 8B - R EF X T EBERMHT T E
PDE-III # & % ( #140 > dipyridamole)
BAZHALEYHESHERACHEERLILERBZA F A
#£ digitalis B ouabain o
BAZFHLSCVESERACEERERE/BEE B K%
Bl 26l + 8 & HMG-CoA & [R B #0 & & (#] 20  pravastatin
lovastatin - atorvastatin - simvastatin - NK-104 ( 78 7§
itavastatin 3 nisvastatin I nisbastatin) & ZD-4522 ( 7F
8 rosuvastatin Z{ atavastatin 3 visastatin) ] B &E S K
B # &1 Bl - MM B E (fibrates) -~ B B B B - ACAT
& E - MTP & A - & & B W& & - g E E R K
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#OE - kRiEEBEEBEEBESSREDEOHBK (H M CP-
529414)

BAZHACEVESERACEEBRYERERZBE
W %l = % F 8 ¥ spironolactone J& eplerinone -

BAZHALEMEEERACEERR _BEHBDH B
Bl 4 4% : PDE II1 #HI &) % ( 20 cilostazol) & PDE V il
%l &l (40 sildenafil)

HAZHAKESDESHERAIEERFRRBRERB <6 F
BEREFMRRRE - Z B KB A (polythyroid) - KB-
130015 + B dronedarone °

MAZHNKEYWHESEERACHEHERBALEA I FEFESE
& B & SARMs -

BAZHLEWESHERACHEE HIV & AIDS Z #l 2
PlrEEREEMBAKGEE (indinavir sulfate) - i & # kK
( saquinavir ) -~ B Z 5 X B [ B B ( saquinavir

. mesylate ) - amprenavir -~ ritonavir - lopinavir
ritonavir/lopinavir # & # - lamivudine - zidovudine -
lamivudine/zidovudine # & # - zalcitabine - didanosine -
stavudine - F §H £ BE Z B B8 ( megestrol acetate)

BAZTHAXNEDHEHSERAICHTBEBEBRRERZAX
E X #E BB HEERZH F B donepezil -~ tacrine -
revastigmine ~ SHT6 ~ vy W B D& & -~ P W By 0 & & -
SK & 8 FH B Bl - Maxi-K fH & &l - & KCNQs [H B & -

BAZRHALCEAEYHEHSERACERLAFAECHE L EE

%
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B el FREEREBREEUY BEBRZZBELE
MLIB {8 % - k¥ GABA/NMDA Z 8 & -
BEAZPHLEVHEHAERCBEENBEERH A FE
BB MBE A (cyclosporin A) -~ ¥ &£ E - FK 506 - kK
adriamycin -
BAZHALEVEESHERACEERERER 260 78
¥ % k2 B - adriamycin - epothilones ~ /Il 8§ ( cisplatin)
K B 81 ( carboplatin)
HAZHLILEYESCHERACTEE ZEEHEHBET S
g Bl B F 4 $% tamoxifen & Raloxifene o
BAFPALEVHEHAERCEEEEHHEERZ B
R FrEETIXEKMAMB\B RE © Edwards, J. P.&E A,

%

E&l

Bio. Med. Chem. Let., 9, 1003-1008 (1999)% Hamann, L.
G.% A, J. Med. Chem., 12, 210-212 (1999) -

HABZPHLESESYWHEHEERCEEEHBEE (B) <26
F 4% MK-217 ( alendronate)

Pt ERHERABZTHAACEYDEHSERARE - 7 600
fR# Physicians' Desk Reference ( PDR) h fi;x FI B | %
HAZHLEREBEBALTRE -

H#—BEERANGS  ABTHLEDRUERHRBESXAR
BER/XEHFLREB IR/ FELEE EFEFRE > HdH
BERAEREREACEEEUEYVELZ AEEAREZREE
mMA - BER CBl T REBRERAE ZEBk®BH
( rimonabant) ( 1H-Mt ™ -3-# B » 5- (4-B F &K ) -1-
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(24-Z 8 FH) - 4-FE-N-1-IRg & - EEEBEBE . CAS
Registry Number: 158681-13-1; SR-141716A ;
USP 5,624,941) R B AHFHLEYWZ GHS-R EH H -
ES—BERBHF  AFHALSWHERIUERRNXA
REBRR/KEBLEEBELR/AFEELEB LERE - £ o
ZEBBREZEBRIAR/ N ERERBEARER /R BESRAE
P-—BEACEEEEYWE -—RBER HD B EE
EHEVMESAEEARARE ZTBERNE  &#H5 CBl 28
HEURE - EERREBEHF (rimonabant) ( 1H-MH M -3-%%
MR > 5- (4-RFH) -1- (2,4-Z 8 FH ) -4-H & -N-1-
UK OE B - 0 B BB B . CAS Registry Number: 158681-13-
1 : SR-141716A : USP 5,624,941) fz%;,j:ﬁ%{té%z
GHS-R # 41 &l -
ABEHLCESDITUEM A AELR BB IBEERLT
REAATERBEALEYEREEE XA ZMEMAMIEHN
BE A DODRKXFOR  BRIZEH - BE -8B - &
EE  -BE KEXFEKBHBEANFX - ORK K&K E
B e
AEHLCEDRERR IR X - HEEEF
REEZLTITEZHEBAIFTBHIES BEEE B E &
gt ¥ - @ 4 - Ullman’s Encyclopedia of Technical
Chemistry, Vol. 4, (1953), 1-39;Journal of Pharmaceutical
Sciences, Vol. 52 (1963), 918 et seq.;H. v. Czetsch-

Lindenwald, “Hilfsstoffe fiir Pharmazie and angrenzende
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Gebiete”;Pharm. Ind. 2, 1961, 72 et seq.;Dr. H.P. Fiedler,
sLexikon der Hilfsstoffe fiir Pharmazie, Kosmetik and
angrenzende Gebiete“, Cantor KG, Aulendorf in
Wirttemberg, 1971 o

OBz HBEDATE - flm BWWR . WEs - B
B-UBBEE - 2WEER  BEEXB K EATSTK A
AR ER - ABHELAWARORE  TECMER 2
AWMU R B RVARRBEAAER SRV EE®
BBl MEEE - B -8B (MHBWE) - 5 XS
%M PE REEME - EERE BHE . K
MK BB - WA - SEE - LB - EEE
BEERBEE (MEWE) - ABHLEWHATH 8RB
B MEOKEM - AR (composition) -

OB - Bl > BE Ik BT - DLAEHES
AER AR  BEBRLEET -~ R EE M AR
B LABRRRBMES  EBEHEATLUSABRD XL
B MAMATEERRENE  NAVITRBERADRE
REBE  PHNRDARE - RERET - G0 8B
BT c FERBT > SN BOHRBEILLEE TSR
EBET BARMCEERRESNEAHAA HEN 2
BEVR/REEEAY - GIM S o R

FRAMATE -—ARBEEANRL BRFASEEBEZ
ABILR/INFBELB L FECENR /RBEY - R
X ER MY BERBMEBNTE ASHLEDER/
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BN CEEREUEWECBE LAREREABZLER
BATZCEHEITATREYN RETEE -BHEXNZRSH

BlE A& -

BEEMNBAERREBERBESLN P RERBES
it 0.001 mg £ 100 mg e EM KL > MEL —-FKHFH
W o REERRER EI-SHCEEEUEDE
ES—FHE ABHAGRHRR -—Z2HEBEKY > HERFHE
FHEEZEDLD-—ZEUNTAEc=2RALEY kS

Y 1-~2~3-~4~5-~6>~7>~8~9~10-~ 11~ 12~ 13~ 14~

5
B

&~

1
28

4

15+ 16~ 17~ 18 ~ 19~ 20~ 21 ~ 22~ 23 ~ 24 ~ 25~ 26 ~
27~ 28~ 29~ 30 31~ 32~ 33+ 3436+ 37 38+ 39 -
40 - 41~ 42~ 43 - 44 -~ 45 46 - 47 ~ 48 -~ 49 ~ 50 ~ 51 -
52+ 53+ 54555657 58>59- 60> 61> 62> 63 -
64 - 65~ 66 67 68~ 69~ 70 71~ 72~ 73 ~ 74~ 75 -
76 ~ 77~ 78 ~ 79 ~ 80 - 81 -~ 82 -~ 83 + 84 - 85 86 - 87 »

88 - 89 -~ 90 ~ 91

-

92 ~ 93 -~ 94 -~ 95~ 96 ~ 97 ~ 98 -~ 99 -

4

100~ 101 102~ 103~ 104~ 105~ 106~ 107>~ 108~ 109 -~
110~ 111~ 112~ 113~ 114~ 115~ 116~ 117 ~ 118~ 119 ~
120~ 121~ 122~ 124~ 125~ 126~ 128~ 129 130~ 131 ~
132~ 133~ 134~ 135~ 136~ 137~ 138~ 139~ 140~ 141 -
142 ~ 143 ~ 144 ~ 145 -~ 146 ~ 147 ~ 148 ~ 149 ~ 150 ~ 152 ~
153~ 154~ 155~ 156 ~ 157~ 158~ 159~ 160 -~ 161 ~ 162 -
163 ~ 164 ~ 165~ 166 ~ 167 ~ 168 ~ 169 ~ 170~ 171~ 172 ~

173 ~ 174~ 175~ 176 ~ 177 -~ 178 ~ 179 ~ 180 ~ 181 >~ 182 -
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183 - 184 -~ 185+ 186~ 187 -~ 188~ 189 K /EH kS ¥ 190 -

ES—7E HWEZ2EHRYDIBSHABEEL —HE
TEZEFAR/RBERAR/RTEBEEL -BSHZEE L
EHEME -

EF—BEEBIP  BEBACEELEEVWEBREANAE
AMESHEERNL & CBl TEBERE B£8R
P #F (rimonabant) [1H-ME ¥ -3-3% B I > 5- ( 4-& F
) -1-(24-Z &K FEHE) -4-F HE -N-1-IR g & - » B B8 B
B

MRABZHACEEZERY  ELP-—BLR=ZWLEDY
CEEEREELTARNE HEEE-—BEYD WLl
H—fg BEBEERUTRLOBRAXNET - B4 Fygz
FTERRBREZCAZHLEYZITEREZRRER A7 XM

P

T -

— i & KR E

ABEHLEDUIRBAOT —HREXRHAER - URAR
ZERBATFRAMZMHEBEASEXE (0 WO 00/54729 R H
FRT2E ) AT R Em MU RE -

EENEFRFTHEEZBRERAREINR TXRE - BRIF*
ZSHEHE KEWPCRFERNRE (EEH) EFKE A
(I FEBRBZE R °

BMEECER (KBS ) REXANRBCHZE#
MEBEEAERBETH RHEEW SIREEFEWNZ&F I
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(DCM) RERTHERARAEBHE-FL = -1-F -§ & =
(B EEfE#E ) % (BOP) ( Castro B % A, Tetrahedron
Lett. 1975, 14:1219-1222) & — @ ( §l 40 N-B9 % -0E W =
“ERNEZHE) METZ -

Fir o mk B % < Wi B 1k ( thionation) {£ ff F§ Lawesson
S Bl 1T H ( Pons JF % A, Tetrahedron Lett. 2000, 41:
4965-4968)

B - RARGHEKEMR Hitosuyanagi & A it
¢ ## ( Hitotsuyanagi Y.Z A, J. Org. Chem. 2002, 67:
3266-3271) - B FHRHEREARKHBEMKE (5 ¥ 2B X
1.1 EE2Z8Kk (1) RZEF) - BhEER=Z® — K %F 3
NERER  EELBEEBEME > TRHREBIFEINEY
RBEMASEHRSE -

F=Z-TEEHKE (Boc) ZEREREZEBRTREBH®
NTE B UWEE R & ET -

A
R3 Re Ba .~ R, Rs FrEEAL, Rs. Re
PN~ OOH PN NH-R, P-N%NH'&
Rq Ry R,
R
Ry ERE Re 1R
\ 6 2
B - & HN mSy-N
P-N m N‘N N
Rq
R
Rs JOA !
R R, =
Ry s N\\( P {RER

Y
p
U'|
Iz
5
Z/
z
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% R5--CO-fi % - -CO-BI K - -CO-B LR E - -
CO-% % - -CO-F Hti#k - -CO-#FHE - —CO-# % %

®x - -Co-#rmHE ~ -Co-# BB EmHE - -CO-C*(R9R10)-

NH, - -CO-CH;-C*(R9R10)-NH, - -CO-C*(R9R10)-CH,-
NH, ( R)
Ri Rs fA Re N R
Ram\‘(& 1) R-OH g j\? m\?g
HN™ MmN EasE R R N
‘ Ra 2) N-=AR5E, B
(e.9.R -OH=N- f&{F:# -aq, f-aa...)

Ry Rs AIA Ro 6 N—( 2
Roufo P = RTNTMmN
HN . \N 1) R -CHO, NaBHsCN Ra
Re N’ 2) N-ERE ERER

E RS5= Kt #H -SO0,- -~ 5 FH -S0,- - F H i & -S0,-

(R=fzg & - T & - TERE)

/

R
R \— R
R Re N Re Rs JIA _ Oi&mj(
m \N‘ 1; R -SO;C], g SN MmN
" O %) N-EfRE EBER Re

AEZEHALED  BHHRAESEY | £ 190 KR EKL
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2 3, f B Chem Draw Ultra 8 # % ( CambridgeSoft
Corporation, Cambridge, USA) @& % -

FMEIRZZ2ZFENRIIVNAAHALESZ2 24
B - A BHREBHTIENEHFARE  BLEFRZEELNZ
R -

(&S K )
‘ " fl
D) AFHLELEYZE K
g6 1:
(R) -N-(C1-(5-(C2-(C1H-I5| g -3-FH ) Z H ) -4- (2,4-
SRR E YR ) -4H-1,2,4-= W -3-% ) -2- ( 1H-B B -3-
H)ZHE) 2-BFE2-FERNER (LEYW 1)
&% 1 A% Boc- (D) -Trp (10 EEH ) - (2,4-
“THEEXHE) -FE3-(IH-BIBR-3-E) AKENRR
@ Boc2EE2FERNS EHEIX - REIARREETHSE
AMHEH HPLC ik B M EXH 35% -
'H NMR ( 400 MHz, 300°K, DMSO-d®) :
§ 1.32 (3H, s, CH; Aib) , 1.36 ( 3H, s, CH; Aib) , 2.93
(2H, m, CH,-CH,-B| B ) , 2.97 ( 2H, m, CH,-CH,-B| B ) ,
3.31 ( 1H, dd, J=14.5, J=6.1, 1H CH, BTrp) , 3.38 ( 1H,
dd, J=14.5, J=9.1, 1H CH, BTrp) , 3.66 ( 3H, s, A5 -
OCH;) , 3.72 (3H, s, #-OCHs) , 4.93 (1H, d, 1=16.9,

l1H CH, .- —FggHZFH), 5.10( 1H, d, J=16.9, 1H
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CH, #.%-—#H &g ZF#), 523 (1H, m, CaH Trp) ,
6.31 ( 1H, dd, J=8.5, J=1.7, Hs . H-— F 5 Z T &) ,
6.45 (1H, d, J=8.5, Hy M & -—HEHHZFHZ), 6.59 (1H,
d, J=1.7, H; #.#-—FEHE FH), 6.88 (1H, t, J=17.5,
Hs Trp) , 6.94 ( 1H, t, J=7.5, Hs W[ BE ) , 7.04 ( 1H, t, Hg
Trp) , 7.06 ( 1H, t, H¢ W[ m ) , 7.08 ( 1H, s, H, Bl ©) ,
7.11 ( 1H, s, H, Trp) , 7.18 ( 1H, d, J=7.9, Hy Trp) , 7.33
( 3H, Hs, H; MBI BE, H; Trp) , 8.05 ( 2H, s, NH, Aib) ,
8.95 (1H, d, J=7.9, NH Trp) , 10.80 ( 1H, s, NH B B ) ,
10.82 ( 1H, s, NH BB Trp)

'>C NMR ( 400 MHz, DMS0-d°®) :

§ 22.4 ( CH,-CH, B B ) , 23.2 ( CH; Aib) , 23.3 ( CH;
Aib) , 25.4 ( CH,-CH, B ® ) , 28.7 ( Cp Trp) , 41.3
(CH,- . #H-ZFgHEFHE), 453 (Ca Trp) , 55.2
( #/-0OCHy;) , 55.4 ( #/-OCH3) , 56.3 ( Cq Aib) , 98.6
(Cy M H-—FHgEFHE), 104.7(Cs M H-—FHHE
F*H ), 109.5 (Cs; Trp) , 111.3 ( C; Trp, C;, W B ) ,
112.9 (C3; Wlwg ) , 1152 (C, B . #H-—FgHFH)
117.8 (C4 BB ), 117.9 (C4 Trp) , 118.2 ( Cs Trp, Cs
Bl B ), 120.9 ( C¢ Trp, C¢ B B ) , 122.4 (C, M) ,
124.3 ( C, Trp) , 126.8 (Cy MW ® ) , 126.9 ( Co Trp) ,
127.5 (C¢ # .8 -~ F & H FXHE ), 136.0 ( Cg Trp) ,
136.2 (Cg MW M), 154.6 (2Cq =™ ) , 157.3 ( C, #¥.

H-ZFagHEFTE), 1604 (Cs B H - —FagHEFTH) ,
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171.3 ( CO Aib) -
ESI-MS : E B f : m/z 606.3 [M+H]" / = & {8 : 604.3

g/mol

"6 2:
(R) -N-(1-(S5-FHEH-4-(F-1-EHFHE) -4H-1,2,4-= & -
3-%) -2-(1H-B B -3-E) ZH) -2-BE2-FEFNERK
. (k&% 4)
&YW 4 FH% Boc- (D) -Trp (10 BEEH ) -~ ZE-1-

HE-BHiE  2-FEZEM K Boc-2-BBE-2-FERE - R
Z—MERNEBEMBERSET - 8@ HPLC MBI HEXS
42% -

'H NMR ( 300 MHz, DMSO-d®%, 300°K)
§ (ppm) 1.18 ( 3H, s, CH; Aib) , 1.24 ( 3H, s, CH; Aib) ,
3.17 ( 1H, dd, J= 14 Hz & 5 Hz, CH, BTrp) , 3.36 ( 1H,
. dd, J= 14 B 9 Hz, CH, BTrp) , 4.05 ( 2H, m, CH,-¥ & ) ,
4.90 (1H, m, CH aTrp) , 5.65 ( 1H, d, J= 18 Hz, CH,-Z=
¥), 5.81 (1H, d, J= 18 Hz, CH,-Z % ) , 6.12 ( 1H, d,
Jo= 7 Hz, H, % & ), 6.38 (1H, t, Jo= 7 Hz, Hs Trp) ,
6.47 (1H, d, J,= 8 Hz, Hy Trp) , 6.85 ( 1H, t, J,= 8 Hz,
H¢ Trp) , 7.03 (1H, d, Jpo= 2 Hz, H, Trp) , 7.05-7.12
( 5H, m, CHar % & ) , 7.15 ( 1H, d, J,= 8 Hz, H; Trp) ,
7.19 ( 1H, d, Jo,= 8 Hz, H; Z % ) , 7.58 ( 2H, m, H¢ & H,

ZH ), 7.81 (1H, d, Jo= 8 Hz, Hy Z X ) , 7.89-8.01
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( SH, m, NH, Aib, Hs  Hs Z % ) , 8.92 ( 1H, d, J= 8 Hz,
NHE %) , 10.73 (1H, s, NH W B Trp)
'3C NMR ( 75 MHz, DMSO-d%, 300°K) :
8§ (ppm) 23.5 ( CH; Aib) , 23.6 ( CH; Aib) , 29.2 ( CH,
BTrp) , 30.5 (CH,-F¥ % ), 44.0 (CH,-Z % ) , 45.6 ( CH
aTrp) , 56.6 ( Cq Aib) , 109.7 ( C; Trp) , 111.7 ( C,
Trp) , 117.9 ( C4 Trp) , 118.4 ( Cs Trp) , 121.1 ( Cg
. Trp) , 122.1 (C, ZEH ), 122.8 (Cs ZEHE ), 124.9 ( C,
Trp) , 125.7 (C3 ZEH ), 126.7 (Cs¢ ZEH ), 126.9 ( Cy
Trp) , 127.0 ( C; ZE X ) , 128.2 ( Cs F H ) , 128.7-
129.1 (C,, C3, Cs B Cs ¥ EH, Cs4 B Cs ZEH ), 129.9
(Cy ZHEHE ) , 131.5 (Cy EEEH ), 133.5 (C1o ZEH) ,
136.2 (C, ¥ # ), 136.4 (Cs Trp) , 154.2 (Cq =M™ ) ,
155.7 (Cq =M™ ) ,171.9 ( CO Aib)

ESI-MS : B B f§ : m/z 543.4 [M+H]" / E E @ : 542.2

. g/mol

"HH 3:
(R) -N-(1-(5-(2-(C1H-BIBR-3-F) ZH) -4- (FE-1-
EHHE) -4H-1,2,4-=Z % -3-H ) -2- (1H-B| B -3-E ) Z
) 2-BE2-FEFAERK (L&Y 5)

E®W 5 8% Boc- (D) -Trp (10 EEH ) - FE-1-
HE-BH -3-(1H-BIBR-3-F) Wi B M & Boc-2-f% X -2-
FERNE REZX " BRERAEEBMYSE > £H HPLC #
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B CEBEERS 33%-
'"H NMR ( 400 MHz, DMSO-d®, 300°K)
§ (ppm) 1.25 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CH; Aib)
2.93 (2H, m, CH,-CH,-B[ % ) , 3.01 ( 2H, m, CH,-CH,-B
M), 3.30 ( 1H, dd, *J= 14.3 & 5.8 Hz, CH, BTrp) , 3.40
( 1H, dd, *J= 14.3 % 8.8 Hz, CH, BTrp) , 5.03 ( 1H, m,
CH oTrp) , 5.62 (1H, d, J= 18.0 Hz, CH,-Z & ) , 5.76
. (1H, J= 18.0 Hz, CH,-Z & ) , 3.36 ( 1H, d, Jo= 7.2 Hz,
H, Z %), 6.51 (1H, t, Jo= 7.4 Hz, Hs Trp) , 6.72 ( 1H,
d, Jo= 7.9 Hz, Hy Trp) , 6.76 ( 1H, t, Jo= 7.5 Hz, Hs 0B
W), 6.92 (1H, t, Jo= 7.5 Hz, H¢ Trp) , 7.0 ( 1H, t, Jo=
7.5 H.z, H¢ MBI ) , 7.02 (1H, d, J= 2.0 Hz, H, B B ) ,
7.09 ( 1H, d, J= 2.0 Hz, H, Trp) , 7.13 ( 1H, d, Jo= 7.9 Hz
H, B %), 7.26 (1H, Jo,= 7.9 Hz, H; Trp) , 7.27 ( 1H, t,
Jo= 8.2 Hz, H; Z & ), 7.29 (1H, d, H; B &) , 7.58-
. 7.64 (2, m, H¢ ¥ H; Z & ) , 7.88 ( 1H, d, Jo= 8.2 Hz, H,4
=), 7.93 (1H, d, J,= 7.9 Hz, Hg Z & ), 7.98 ( 3H,
brs, NH, Aib) , 8.03 ( 1H, d, J,= 8.2 Hz, Hs Z % ) , 8.96
(1H, d, Jo= 7.9 Hz, NH Trp) , 10.75 ( 1H, brs, NH @
W¢ ) , 10.77 ( 1H, brs, NH BB Trp) -
'C NMR ( 100 MHz, DMSO-d®, 300°K)
8 (ppm) 22.6 ( CH,-CH,-B| B ) , 23.1 ( CH; Aib) , 23.2
( CH; Aib) , 25.3 ( CH,-CH,-B[ B ) , 28.8 ( CH, BTrp) ,

43.3 (CH,-Z % ), 453 (CH aTrp) , 56.2 ( Cq Aib) ,
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109.4 (C3 Trp) , 111.2 (C; BB Kk C; Trp) , 112.9 ( C;
BB ), 117.5 (C4 Trp) , 117.8 (C4 W) , 118.0 ( Cs
Trp) , 118.1 ( Cs MW ), 120.7 ( C¢ Trp) , 120.8 ( Cg
mlwg) , 121.6 (C, ZEHE ) , 122.5 (C, BBRE Cg HEEH) ,
124.4 ( C, Trp) , 125.4 (Cy ZEEH ), 126.3 (C¢ EH ) ,
126.6 ( Coy MW Mg, Co Trp & C7; Z H ) , 127.9 (C4 ZEH ) |

128.6 (Cs ZEH ) , 129.5 (Cy ZEH) ,131.4(C, EEH) ,

‘ 133.

154.7 (2 Cq =% ) ,171.4 ( CO Aib)

pam—y

(Ciro FEHE) , 1359 (Cy Trp) , 136.1 (Cs OB B ) ,

ESI-MS : & B¢ { : m/z 596.4 [M+H]" / 5 E @ : 595.3

g/mol

'l 4:

(R) -N-(C1-(C5-C2-C1H-B[ g -3-FK ) Z &) -4- (3-H

GHEFE) -4H-1,2,4-Z 8 -3-%) -2- (1H-BIR-3-%) Z
@ =) 2EE2FEREH (LEY )

&% 6 R Boc- (D) -Trp (10 EEH) - (3-H
FEFE) -FH - 3- (1H-BIR-3-%) HE M R Boc-2-
BE-2-FERANE BEZ-—RARNEEAONSE €&
HPLC Mk % Z M E R /B 25%

'H NMR ( 400 MHz, DMSO0O-d®%) :
8§ ( ppm) 1.28 ( 3H, s, CH; Aib) , 1.30 ( 3H, s, CH; Aib) ,
2.92 (2H, m, CH,-CH,-5{ & ) , 2.98 ( 2H, m, CH,-CH,-|

W), 3.33 ( 1H, dd, J=14.5, J= 6.2, 1H CH, BTrp) , 3.40
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( 1H, dd, J=14.5, J= 8.8, 1H CH, BTrp) , 3.66 ( 3H, s,
OCH;) , 5.09 (2H, m, CH, EH-#F&EEZ¥ %), 5.22 ( 14,
m, CaH Trp) , 6.38 (1H, d, 1=7.5, Hy f-FEEZFT &) ,
6.5 (1H, s, H, M- F&HZX %) ,6.86 (1H, t, Hs Trp) |,
6.87 (1H, d, Hy, F-FHEHZ¥XE) ,6.92 (1H, t, J=7.5, Hs
B @), 7.03 (1H, t, J=7.9, H¢ Trp) , 7.05 ( 1H, t, He [&
M), 7.07 (1H, s, H, BB ) , 7.11 ( 1H, s, H, Trp) ,
‘ 7.18 (1H, t, Hs A-# &K Z¥ %), 7.19 (1H, d, Hs Trp) ,
7.31 ( 1H, H, W8 ) , 7.32 ( 2H, H; Trp, H, B B ) ,
8.00 (2H, s, NH, Aib) , 8.96 ( 1H, d, J=8.1, NH Trp) ,
10.78 ( 1H, s, NH B B ) , 10.80 ( 1H, s, NH B B
Trp)
'>C NMR ( 400 MHz, DMS0O-d®) :
8 (ppm) . 22.4 (CH,-CH, B[ %) , 23.1 (CH; Aib) , 23.3
( CH; Aib) , 25.4 ( CH,-CH, B %) , 28.7 (C BTrp) ,
‘ 45.3 (CH, /B -H G HZ ¥ H ), 454 ( Ca Trp) , 55.0
( OCH;) , 56.3 ( Cq Aib) , 109.5 (C; Trp) , 111.3 ( C;,
Trp, C; BB ) , 112.0 (C, A-FHEFTHE ), 113.0 ( C,
Bl-H g ZFxHEH, Cy BlB),117.8(C,s Trp, Cs H-FHE
F¥HEH),118.0(C,s BWB),118.2 (Cs BE),118.3 ( Cs
Trp) , 120.8 (Cs M B ) , 120.9 ( C¢ Trp) , 122.4 ( C,
BB ) , 124.3 (C, Trp) , 126.7 (Co W) , 126.9 ( Cy
Trp) , 130.0 (Cs Af-FHZEFTH ), 136.0 ( Cg 0 B) ,
136.1 ( Cg Trp) , 137.2 (C, F-FHEEFT H ) , 154.3
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(2Cq =™ ), 159.6 (Cs H-#F&HE HFHEH), 171.4 ( CO
Aib)
ESI-MS : EE i : m/z 576.6 [M+H]" / H E @ : 575.3

g/mol

"M S5:

(R) -N-(1-(4-(3-FREHEFTH) -5-F & -4H-1,2,4-=
‘ g -3-F ) -2- (1H-BIBR-3-H) ZH) -2-lFE-2-FERE

B (E&E® 7)

e &% 7 % Boc- (D) -Trp (10 EXEH ) - (3-H

SE@EFE) -BHHE  2-FEZEMR Boc-2-FHE-2-HER

M REBEZ—HREXRWNEBmMRNS > 8B HPLC Mk

MEEXES 30% -

'"H NMR ( 400 MHz, DMSO0-d°®) :

8 ( ppm) 1.25 ( 3H, s, CH; Aib) , 1.29 ( 3H, s, CH; Aib) |,
' 3.24 ( 1H, dd, J=14.3, J=5.8, 1H CH, BTrp) , 3.38 ( 1H,

dd, J=14.3, J=9.1, 1H CH, BTrp) , 3.61 ( 3H, s, /& -

OCH;) , 4.04 (2H, m, CH, ¥ &) , 5.07 ( 1H, d, J= 17.4,

1H CH, B-F&HHE¥HH), 513 (1H, d, J= 17.4, 1H CH,

fF-H S HE¥HE), 514 (1H, m, CaH Trp) , 6.32 ( 1H, d,

J=7.8, H¢ FI-FEs X HE ), 640 (1H, m, H, fF-F X

¥ &), 6.82 (1H, t, Hs Trp) , 6.83 ( 1H, d, J=7.8, H,

-F g E¥HE),7.01 (1H, t, J=8.2, Hg¢ Trp) , 7.04 ( 1H,

d, J=8.2, H4 Trp) , 7.06 ( 1H, d, J=2.0, H, Trp) , 7.12
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(2H, m, Hy, He¢ ¥ &) , 7.13 (1H, t, J=7.9, Hs f-#F &
HE¥EHE), 7.20 (1H, m, Hy, ¥ % ), 7.24 ( 2H, m, Hs, Hs
¥*#H ), 7.29 (1H, d, J=8.2, H; Trp) , 7.99 ( 2H, s, NH,
Aib) , 8.92 (1H, d, J=8.2, NH Trp) , 10.77 ( 1H, s, NH
Gl Bk Trp)

'’C NMR ( 400 MHz, DMSO-d%) :

& ( ppm) 23.0 ( CH; Aib) , 23.3 ( CH; Aib) , 28.6 ( CB
Trp) , 30.1 (CH, ¥ &), 45.2 (CHB Trp) , 45.6 ( CH,-
B -F & EFE ), 549 ( ff-OCH;) , 56.2 ( Cq Aib) ,
109.4 (C3 Trp) , 111.2 (C; Trp) , 111.7 (C, [H-H & H
FE), 113.1(Cy H-FHHEFHE), 117.9 (Cs Trp, Cy
B -F & ZEFHE), 118.2 (Cs Trp) , 120.8 ( Cg Trp) ,
124.3 (C, Trp) , 126.6 (C4 ¥ % ), 126.8 ( Cy Trp) ,
128.3 (C3, Cs F X ), 128.4 (C,, C¢ FH ), 129.9 ( Cs
fM-FagFEFxE), 1359(C, FH, Cg Trp) , 137.0 ( C,
B-FagFZFzFxE ), 153.5( Cq =M ) , 154.8 ( Cq
) ,159.5(Cs B-FHEHEFHEH),171.3 (CO Aib)

[

ESI-MS : H B {8 : m/z 523,3 [M+H]" / 5 & @ : 522.3

g/mol

B’ B e:

(R) -N-(C1-(5-(C2-(C1H-B| B -3-F) Z &) -4-F & -
4H-1,2,4-= " -3-% ) -2- (1H-B B -3-F ) Z &) -2-f& % -
DB ERNER (L&D 8)
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& 8 81 Boc- (D) -Trp (10 ZEEH ) - HEH
B -~ 3- C(1H-Bl B -3-8 ) WEEM K Boc-2-fFHE-2-BFHF
B REX —MERREBMRS - 8B HPLC #ifkk
MEERS 45% -
'"H NMR ( 400 MHz, DMSO0O-d*%)
8§ (ppm) 1.29 ( 3H, s, CH3; Aib) , 1.30 ( 3H, s, CH; Aib) ,
2.88 ( 2H, m, CH,-CH,-MB[ B ) , 2.97 ( 2H, m, CH,-CH,-B|
W), 3.37 ( 2H, m, CH, BTrp) , 5.11 ( 2H, s, CH, 3
#), 5.21 (1H, m, CaH Trp) , 6.86 ( 1H, t, J=7.4, Hs
Trp) , 6.88 ( 2H, H,, H¢ ¥ % ), 6.92 ( 1H, t, J=7.6, Hs
M), 7.03 (1H, t, I=7.6, H¢ Trp) , 7.05 ( 2H, He B I,
H, W[ ), 7.09 (1H, d, J=1.8, H, Trp) , 7.17 ( 1H, d,
J=7.9, Hy Trp) , 7.26 ( 2H, H;, Hs ¥ % ), 7.27 ( 1H, H,
¥ %), 7.30 (1H, Hy M@ ) , 7.32 ( 2H, H; Trp, H,; [
k), 8.03 ( 2H, brs, NH, Aib) , 8.95 ( 1H, d, J=8.1, NH
Trp) , 10.77 ( 1H, s, NH B ® ) , 10.81 ( 1H, s, NH m®
Trp) -
'>*C NMR ( 400 MHz, DMSO-d*%)
& ( ppm) . 22.4 ( CH,-CH, MW ®B ), 23.1 ( CH; Aib) ,
23.3 ( CH; Aib) , 25.4 ( CH,-CHg B & ) , 28.7 ( CB
Trp) , 45.3 ( Ca Trp, CHo-¥ & ) , 56.3 ( Cq Aib) , 109.5
(Cs Trp) , 111.3 ( C; Trp, C; BB ) , 113.0 ( C; Mm@
M) , 117.8 (Cq4 Trp) , 118.0 (C, MM ) , 118.2 ( Cs B

mk ), 118.3 ( Cs Trp) , 120.9 ( C¢ Trp, C¢ W B ) , 122.4
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(C, WBIBR) , 1243 (C2 Trp) , 125.9 ( C,, Cs F H ) ,

126.7 ( Co B3| BR )

126.9 (Cy Trp) , 127.6 (Ca F H ) ,

128.8 ( C3, Cs F H ), 1357 (C;, F¥H ), 136.0 ( C;

Trp) , 136.1 ( Cg [

%) , 154.3 (Cq =¥ ) , 154.5 ( Cq

=) ,171.4 (CO Aib)

ESI-MS : & B @ :

g/mol

g2H 7:
(CR) -N- (1-(5-¢(
4H-1,2,4-= M -3-% )

D-FRERNER (K&

m/z 546.3 [M+H]" / E B {# : 545.3

3- (1H-BIBr-3-% ) R E) -4-7F % -
-2- (1H-B| B -3-% ) Z &) -2-f% & -
 9)

&% 9 A% Boc- (D) -Trp (10 EXEH ) - FEH
g ~ 4- C1H-B[Bx-3-F2 ) T B M K Boc-2-FE-2-FHRF

B BEZ —KE&K
@ wExmn 8%
'"H NMR ( 400 MHz,

& ( ppm) 1.29 ( 3H,

MEEBmMHES > 8B\ HPLC #iiki <z

DMSO-d®) :

s, CH; Aib) , 1.31 ( 3H, s, CH; Aib) ,

1.90 ( 2H, m, CH,;-CH,-CH,-| B ) , 2.61 (2H, m, CH,-

CHz-CHz-ugl I]7r|b< ) s 2.69 ( 2H, m, CHz-CHz-CHg-Ugl U;Kn' ) ,

3.37 (2H, m, CH, BTrp) , 5.09 ( 2H, s, CH, F & ) , 5.20

(1H, m, CaH Trp)
6.94 (1H, t, JI=7.5,

7.02 ( 1H, t, J=7.8,

, 6.85 ( 3H, m, H,, H¢ ¥ &E, Hs Trp) ,
HS ﬂgl%) ] 7.01 ( lHa S, H2 ualu;-'b() )

H¢ Trp) , 7.05 ( 1H, t, J=8, He M@
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), 7.08 ( 1H, d, J=2.0, H, Trp) , 7.14 ( 1H, d, J=8.0,
Hy Trp) , 7.25 ( 3H, m, H;, Hs, Hs ¥ & ) , 7.31 ( 1H, d,
J=8.0, H; Trp) , 7.32 ( 1H, d, J=8.0, H, Bl M) , 7.42
(1H, d, J=7.8, H, B[ ) , 8.03 ( 2H, s, NH, Aib) , 8.95
( 1H, d, J=8.1, NH Trp) , 10.73 ( 1H, s, NH B\ %) ,
10.80 ( 1H, d, J=2.0, NH BB Trp) -
'3C NMR ( 400 MHz, DMSO-d%)

‘ & ( ppm ). 23.1 ( CHs; Aib) , 23.3 ( CH3 Aib) , 23.8
( CH,-CH,-CH,-MB| B¢ ) , 24.1 ( CH,-CH,-CH,-B[ & ) , 27.2
( CH,-CH,-CH,-mg| B ) , 28.7 (CB Trp) , 45.4 ( Ca Trp) ,
45.5 (CH, ¥ % ), 56.3 ( Cq Aib) , 109.4 ( C; Trp) ,
111.3 ( C; Trp, C; MW BE ) , 113.6 (C3 B M), 117.8 ( C4
Trp) , 118.0 ( Cs MW M) , 118.2 (C4 MW B) , 118.3 ( Cs
Trp) , 120.8 ( Cs¢ MW B, C¢ Trp) , 122.2 ( C, B B ) ,
124.3 (C, Trp) , 125.9 (C,, Cs¢ F*H ) , 126.8 ( Cy Trp) ,

' 127.0 (Cy W[ BE) , 127.7 (C4 ¥ H ) , 128.7 (C3, Cs ¥F
#),135.5(C, ¥ ), 136.0(Cg Trp) , 136.2 ( Cg M
M), 154.3 (Cq =M ) , 154.7(Cq =M ) , 171.4 ( CO
Aib) o
ESI-MS : E B { : m/z 560.4 [M+H]" / 5 = {# : 559.3

g/mol

"4 8:
(R) -N-(C1-(5-(C3-(C1H-1B|g-3-%) RE) -4- (3-H
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fFEFTH) -4H-1,2,4- =W -3-%K ) -2- (IH-BIKR-3-F ) &
E) 2-BE2-FERERK (&% 10)

&% 10 A Boc- (D) -Trp (10 ZEH ) - (3-
BEEFXHE) -FR - 4- (1H-B B -3-2) Th &M E
Boc-2- BB HE-2-FERNE  REZX—REBRMNEBEBmMES
RHE HPLC itk B MEEXE 25% -

'H NMR ( 400 MHz, DMSO-d°) :

' § ( ppm). 1.27 ( 3H, s, CH; Aib) , 1.30 ( 3H, s, CH,
Aib) , 1.92 ( 2H, m, CH,-CH,-CH,-B[ B ) , 2.62 ( 2H, m,
CH,-CH,-CH,-B| 8 ) , 2.68 ( 2H, m, CH,-CH,-CH,-1| B ) ,
3.24 ( 1H, dd, J=14.5, J=5.8, 1H CH, BTrp) , 3.39 ( 1H,
dd, J=14.5, J=9.0, 1H CH, BTrp) , 3.66 ( 3H, s, /& -
OCH;) , 5.07 (2H, s, CH, f-F & HZ¥ %), 5.18 ( 1H,
m, CaH Trp) , 6.35 (1H, d, J=7.5, Hy, H-FHEEFTH) ,
6.54 (1H, bs, H, A-FHEHEZFHE), 6.84 (1H, t, J=7.5,

' Hs Trp) , 6.87 ( 1H, dd, J=8.0, J=2.1, H, fH-H & & %
%), 6.94 (1H, t, J=7.3, Hs BB ) , 7.02 ( 1H, t, Hs
Trp) , 7.02 ( 1H, s, Hy B[ B ) , 7.05 ( 1H, t, J=7.8, Hs
Mg ), 7.08 (1H, d, J=2.1, H, Trp) , 7.13 ( 1H, d, J=8.1
Hy Trp) , 7.17 (1H, t, J=8.1, Hs A-FHHZFXE ) , 7.30
( 1H, d, H; Trp) , 7.32 ( 1H, d, J=8, H; BB ) , 7.42
(1H, d, J=7.6, Hy M/ ¥ ) , 7.98 ( 2H, s, NH, Aib) , 8.93
( 1H, d, J=8.2, NH Trp) , 10.71 ( 1H, s, NH ®B B ) ,

10.77 ( 1H, s, NH 3|8 Trp)
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'3C NMR ( 400 MHz, DMSO0-d®) :

& ( ppm) . 23.1 ( CH; Aib) , 23.3 ( CH; Aib) , 23.9
( CH,-CH,-CH,-WB| B ) , 24.3 ( CH,-CH,-CH,-B| 8} ) , 27.4
( CH,-CH,-CH, M| ), 28.8 (CB Trp) , 45.2 ( CH,- /-
HagZ¥xH), 454 (Ca Trp) , 55.1 ( H-OCHs) , 56.3
( Cq Aib) , 109.5 ( C; Trp) , 111.3 ( C; Trp, C; W W) ,
111.8 (C, AH-FHEFTE) , 113.0(Cs H-FHHEF
), 113.8 (C; WmB) , 117.8 (Cs AH-FHEFTE) ,
117.9 (C4 Trp) , 118.1 (Cs BB ) , 118.2 ( Cs Trp, Cy
Ml Bk ) , 120.8 (Cs Trp) , 120.9 (Cs WM ) , 122.2 ( C,
Ml W ) , 124.3 (C, Trp) , 126.8 ( Cy Trp) ', 127.0 ( Co
k), 130.0 (Cs H-FHZHEFE), 136.0 (Cs Trp)
136.2 (Cs B BE) , 137.4 (C, H-FHEEFHE ), 154.3
(Cq =M ), 154.6 (Cq =M ) , 159.7(C; f-FH & &
¥ HH ), 171.4 (CO Aib)

ESI-MS : E E { : m/z 590.3 [M+H]" / 5 B { : 589.3

g/mol

HH 9:

(R) -N- (1- (5-(3- (1H-BB-3-%) FE) -4- (F-1-

EHBEE) -4H-1,2,4-=Z 8 -3-FH ) -2- (1H-BB| %, -3-& ) Z
H) 2-BHE2-FEREBEE (£KE9 11)

&% 11 F® Boc- (D) -Trp (10 ZEEH ) -~ ZE-1-

E B - 4-(1H-BR-3-F ) THEMH K Boc-2-f & -2-H
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EAE REZ—REHKBEEMRS - £H HPLC #ik
BXHBEERRE 22% -

'H NMR ( 300 MHz, DMSO-d®%, 300°K)

8§ (ppm) 1.20 ( 3H, s, CH3; Aib) , 1.25 ( 3H, s, CH; Aib)

1.93 ( 2H, m, CH,-CH,-CH,-WB[ B ) , 2.66 ( 4H, m, CH,-
CH,-CH,-B[® ) , 3.25 (1H, dd, J= 14 Hz & 5 Hz, CH,
BTrp) , 3.40 ( 1H, dd, J= 14 Hz & 9 Hz, CH, BTrp) , 4.95
(1H, m, CH aTrp) , 5.66 ( 1H, d, J= 18 Hz, CH,-Z & ) ,
5.81 (1H, d, J= 18 Hz, CH,-2 £ ) , 6.37 ( 1H, d, Jo= 7
Hz, H, Z & ) , 6.43 (1H, t, Jo,= 7 Hz, Hs Trp) , 6.59
(1H, d, Jo= 8 Hz, Hy Trp) , 6.86 ( 3H, m, Hs & He¢ B ¥,
H¢ Trp) , 6.95 (1H, d, J= 2 Hz, H, B ), 7.00 ( 1H, d,
Jo= 8 Hz, Hy B[M ), 7.06 (1H, d, J= 2 Hz, H, Trp) ,
7.20-7.33 ( 4H, m, Hy & H,; W@ ¥, H; Trp, Hy = &) ,
7.60 (2H, m, H¢ &, H; Z % ), 7.87 ( 1H, d, J,= 8 Hz, H,
ZH ), 7.99 ( 5SH, m, NH, Aib, Hs & Hs ZE & ) , 8.95
(1H, d, J= 8 Hz, NHE & ) , 10.70 ( 1H, s, NH B B ) ,
10.77 ( 1H, s, NH BB Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

8§ (ppm) 23.5 ( CH; Aib) , 23.6 ( CH; Aib) , 24.1 ( CH,-
CH,-CH,-B| B ) , 24.5 ( CH,-CH,-CH,-B| B ) , 27.6 ( CH,-
CH,-CH,-MB Bk ) , 29.1 ( CH, BTrp) , 44.1 ( CH,-Z ¥ ) ,
45.7 ( CH aTrp) , 56.7 ( Cq Aib) , 109.7 ( C; Trp) ,

1117(C7 U?JIU;’[‘{& C7 Tl‘p) . 113.9(C3 UBIU;’E) , 117.9
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(Cq4 Trp) , 118.5 ( C4 BB, Cs Trp) , 118.6 ( Cs 05
M) , 121.1 (C¢ Trp) , 121.2 (Ce¢ W3 ME ) , 122.1 ( C, =
#£), 122.7 (C, BB ) , 122.9 (Cs ZEHEH ), 125.0 ( C,
Trp) , 125.9 (Cs EH ), 126.8 ( C¢ Z H ) , 127.0 ( Cy
mlwe ) , 127.1 (C, ZH ), 127.4 (Cy Trp) , 128.5 ( C,4
ZHE ) ,129.2 (Cs ZHEH ) ,129.9 (Cy ZEZEH ), 131.6 (C,
ZEHE ), 133.6 (Ci1o ZEH ), 136.4 (Csg Trp) , 136.7 ( Cy
’ g ), 155.4 (Cqs =# ) ,171.9 ( CO Aib)

ESI-MS : H E {ff : m/z 610.3 [M+H]" / s+ & {8 : 609.3

g/mol

g4 10:

(R) -N-(C1-(5-(C2-(C1H-I3|Bg-3-FK) Z &) -4- (4-H
S EHEFTE) -4H-1,2,4-Z 8 -3-F ) -2- (1H-BR-3-FH) Z
E) 2-BE 2-BERAER (LEW 12)

‘ & 12 % Boc- (D) -Trp (10 ZEEH ) - (4-
HRaEEXHE) B - 3- (IH-BIB-3-B) A EHFRE
Boc-2-ff R -2-FRERNE REBEI—RERBEBWMHE -
R HPLC Ik B C M E X B 28% -

'"H NMR ( 400 MHz, DMSO0-d®) :

& ( ppm) 1.30 ( 3H, s, CH; Aib) , 1.33 ( 3H, s, CH; Aib) ,
2.91 (2H, m, CH,-CH,-B[# ) , 2.97 ( 2H, m, CH,-CH,-H
W) , 3.37 (2H, d, CH, BTrp) , 3.71 ( 3H, s, OCH;) ,

5.02 (2H, s, CH, #-#F#g X5 X ), 5.23 (1H, m, CaH
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Trp) , 6.78 (4H, m, CHar #-H & X ¥ ¥ ) , 6.87 ( 1H, t,
J=7.5, Hs Trp) , 6.93 ( 1H, t, J=7.5, Hs Bl &) , 7.03
( 1H, t, H¢ Trp) , 7.05 ( 1H, t, H¢ MBIM ) , 7.07 ( 1H, s,
H, MW ), 7.09 (1H, s, H, Trp) , 7.21 ( 1H, d, J=8, H,
Trp) , 7.32 ( 3H, H, M| B, H; Trp, H;, B % ) , 8.02 ( 2H,
s, NH, Aib) , 8.97 ( 1H, d, J=8.1, NH Trp) , 10.77 ( 1H,
s, NH WM ) ,10.80 (1H, s, NH B} Trp) -

'3C NMR ( 400 MHz,DMSO-d®%)

& ( ppm) . 22.4 ( CH,-CH, ® B ) , 23.1 ( CH; Aib) ,
23.4 ( CH; Aib) , 25.5 ( CH,-CH, B B ) , 28.9 ( CB
Trp) ,.44.9 (CH, #-HF & EZ ¥ & ), 453 ( Ca Trp) ,
55.0 ( OCHs) , 56.3 ( Cq Aib) , 109.5 ( Cs Trp) , 111.3
(Cs; Trp, C; WMD), 113.0 (Cs M BE) , 114.1 ( Cs, Cs
H-FgHEFTE), 117.9 (C4 Trp) , 118.0 ( C4 B B ) ,
118.2 (Cs BB ) , 118.3 (Cs Trp) , 120.9 ( C¢ M B, Cs
Trp) , 122.0 ( C, W B ) , 124.4 ( C, Trp) , 126.7 ( Cy
Bl M) , 126.9 ( Cy Trp) , 127.3 ( C,, Cs H -FH & H ¥
®), 1274 (C, H-FgHEFTH), 1359 (Cg Trp) ,

136.1 ( Cg MW B ) , 154.2 ( Cq =™ ) , 154.5 ( Cq

[

M) ,158.4 C4 H-FHEH HZFE), 171.4 (CO Aib) -
ESI-MS : E B { : m/z 576.3 [M+H]" / EH & @ : 575.3

g/mol

B H 11:
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(R) -N-(1-(4-(4-BEEFE) -5-F & -4H-1,2,4-=
M-3-F ) -2- (1H-B B -3-B) Z2&H) -2-BFE-2-FERE
e (k&% 13)

&% 13 R Boc- (D) -Trp (10 ZEH ) -~ (4-
FEEEE) B  -2-FEZEWH R Boc-2-fFHE-2-B &
NE REZ—HREeERGEBMRSE > 8B HPLC #ii &
LRBERR 37% -

' '"H NMR ( 300 MHz, DMSO-d®, 300°K)
8 (ppm) 1.24 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CH; Aib) ,
3.26 ( 1H, dd, *J= 14 Hz K& 6 Hz, CH, BTrp) , 3.31 ( 1H,
dd, *J= 14 Hz & 9 Hz, CH, BTrp) , 3.67 ( 3H, s, OCH;) ,
3.99 (2H, s, CH,-%F % ), 4.99 ( 2H, s, CH,-&-H &§ &£ ¥
#),512(1H, m, CH aTrp) , 6.67 ( 4H, m, CHar #f-&
H¥HEH), 680 (1H,t, Jo=8 Hz, Hs Trp) , 6.98 ( 1H, t,
Jo= 8 Hz, H¢ Trp) , 7.02-7.06 ( 4H, m, H, & H¢ F &, H,
‘ E Hs Trp) , 7.12-7.25 ( 3H, m, H;, Hs & Hs F &) ,
7.26 ( 1H, d, J,= 8 Hz, H; Trp) , 8.01 ( 3H, brs, NH,
Aib) , 8.92 ( 1H, d, J= 8 Hz, NH Trp) , 10.77 ( 1H, s, NH
BBl Trp) -
'3C NMR ( 75 MHz, DMSO-d®, 300°K)
& ( ppm) 23.5 ( CH; Aib) , 23.7 ( CH; Aib) , 29.1 ( CH;
BTrp) , 30.6 (CH,-F & ) , 45.7 (CH,- H#-FHFHEFH) ,

45.7 (CH aTrp) , 55.5 (OCH3) , 56.7 ( Cq Aib) , 109.8

(C3 Trp),lll.?(C—; Trp),114.5(C3& C5 ﬁ-$ﬁ§

- 145 -



1432417

(142)

*H ), 118.3 (C4 Trp) , 118.7 (Cs Trp) , 121.3 ( Cq
Trp) , 124.8 ( C, Trp) , 127.1 (C, B Cs ¥ H ), 127.3
(Co Trp) , 127.6 (C, #H-FEHEZXFXH) ,127.8(C, & Cs
H-FagEFTE), 128.8(C;, C4 K Cs H-FHEFH) ,
136.3 (C, ¥ ), 136.4 (Cs Trp) , 153.8 ( Cq = W) ,
155.2 (Cq =M ), 159.1 (Cs H-HFHEZXHE), 171.9
( CO Aib)

ESI-MS : E B { '@ m/z 524.1 [M+H]" / 5 & {@ : 522.3

g/mol

HH 12:

(R) -N-(1-(C5-(C2-C1H-Bj g -3-%F ) ZH ) -4-C % -
4H-1,2,4-=Z M -3-3% ) -2- (1H-B[ B -3-FH ) Z &) -2-f % -
D-PERNER (KEW 15)

&% 15 8% Boc- (D) -Trp (10 BEEFH ) - T -
1-f% ~ 3- (1H-B Bk -3-% ) N AL BE B & Boc-2-fF & -2-8H &
B REBERZ - BSHRAEBMASG > 8HB HPLC #i k&
ZREEER 28% -

'H NMR ( 400 MHz, DMS0O-d®) :

§ ( ppm) 0.77 (3H, t, J=7.2 (CH,) s-CH3) , 1.01 ( 4H, m,
2CH,) , 1.11 ( 2H, m, CH,-CH;) , 1.14 ( 1H, m, 1H N-
CH,-CH,) , 1.33 ( 1H, m, 1H N-CH,-CH,) , 1.40 ( 3H, s,
CH; Aib) , 1.42 ( 3H, s, CH; Aib) , 3.05 ( 2H, m, CH,-

CH,-B| B¢ ) , 3.10 ( 2H, m, CH,-CH,-1B[ # ) , 3.37 ( 1H, dd,
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J=14.2, J= 7.6, 1H CH, BTrp) , 3.44 ( 1H, dd, J=14.2, J=
7.6, 1H CH, BTrp) , 3.58 (1H, m, 1H N-CH,) , 3.71 ( 1H,
m, 1H N-CH,) , 5.21 (1H, m, CaH Trp) , 6.96 ( 1H, Hs
Trp) , 6.97 ( 1H, Hs BB ) , 7.06 (2H, Hg Trp, Hs 0B
M), 7.09 (1H, s, H, Trp) , 7.13 ( 1H, s, H, B B ) ,
7.34 ( 2H, H; Trp, H, 05 ¥ ) ,7.48 ( 1H, d, H, B ) ,

7.50 ( 1H, H4 Trp) , 8.14 ( 2H, s, NH, Aib) , 9.08 ( 1H, d

7]

' J=7.8, NH Trp) , 10.84 ( 1H, s, NH W ), 10.88 ( 1H,
NH B Trp) o

'3C NMR ( 400 MHz, DMS0O-d°%)

I

8§ (ppm). 13.7 (CH;) s-CH3;) , 21.7 ( CH,-CHj3) , 22.

( CH2-CHp M5 Mg ) , 23.1 ( CH3 Aib) , 23.3 ( CH; Aib) ,

[a—y

25.1 ( CH,-CHg M| % ) , 25.5 ( CH3-CH,-CH,-CH,) , 29.
(CB Trp) , 29.3 ( N-CH,-CH,) , 30.4 ( CH3-CH,-CH,) ,
42.6 ( N-CH,-CH,) ,45.6 ( Ca Trp) , 56.3 ( Cq Aib) ,
‘ 109.2 ( C3 Trp) , 111.4-111.5 ( C; Trp, C; BB ), 112.8
(Cs M), 117.7(C4 Trp) , 118.0 ( Cs W HEE) , 118.2
(Csy B B ), 118.4 ( Cs Trp) , 120.9 ( C¢ M B, Cs
Trp) , 122.6 (C, W), 124.3 (C, Trp) , 126.8 ( Cy
Trp) , 126.9 ( Cy MW B ), 136.0 ( Cg Trp) , 136.2 ( Cs
Bl & ), 154.0 (Cq =™ ), 154.1 (Cq =m) , 171.4
( CO Aib) -
ESI-MS : B B { : m/z 540.3 [M+H]* / 5 & @ : 539.3

g/mol
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' 13:

(S) -N- (1-(5-(C2-(C1H-5|mg-3-%) Z K ) -4-(2,4-
“TEHHEFTE) - 4H-1,2,4-= W 3-F ) -2- ( 1H-B] B -3-
E)ZHE) 2-BE-2-FERNERK (L&Y 18)

&% 18 &% Boc- (L) -Trp (10 EREH ) - (2,4-
“_HEREFE) -FE - 3- (1H-BB-3-%) AR
Boc-2-lRE-2-FERNHE  REBEZ " BREBEREBWHRS
RHE HPLCHM LB ZHEE XS 30% -

'"H NMR ( 300 MHz, DMSO-d®, 300°K) :

8§ ( ppm) 1.27 ( 3H, s, CH; Aib) , 1.31 ( 3H, s, CH; Aib) ,
2.89 ( 2H, m, CH,CH,-B B ) , 2.93 ( 2H, m, CH,CH,-&
M), 3.27 (2H, m, CH, BTrp) , 3.62 ( 3H, s, #-OCH;) ,
'3.68 (3H, s, #-OCHs;) , 4.89 ( 1H, d, ’J= 17Hz, CH,-#f,
H-—FHgHEFH),S506 (1H, d, *J= 17Hz, CH,- 4, # - =
HEgHEFHE), 518 (1H, m, CH aTrp) , 6.27 ( 1H, dd,
Jo= 8Hz K J,= 2Hz, Hs # . #-—HEHHZ ¥ HZ), 6.40 ( 1H,
d, 8Hz, He # . - —HE HZ FH ), 6.56 (1H, d, J,= 2Hz,
Hy # .8 -- F§ & F K ), 6.83 (1H, t, J,= 7Hz, Hs
Trp) , 6.90 ( 1H, t, Jo= 7 Hz, Hs W B ) , 7.02 ( 1H, t, He
Trp) , 7.04 ( 1H, t, He BB ) , 7.07 (1H s, H, Bl ©) ,
7.08 ( 1H, s, H, Trp) , 7.12 ( 1H, d, Jo,= 8 Hz, Hqe Trp) ,
7.29 (3H, Hys B H, BB, H; Trp) , 8.00 ( 3H, brs, NH,

Aib) , 8.93 ( 1H, d, J= 8 Hz, NH &l ), 10.76 ( 1H, s,
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NH M) ,10.79 (1H, s, NH B[} Trp)
'C NMR ( 75 MHz, DMSO-d®, 300°K) :
& ( ppm) 22.9 ( CH,CH,-WB[ B¢ ) , 23.6 ( CH; Aib) , 23.7
( CH; Aib) , 25.8 ( CH,CH,-B| B ) , 29.2 ( CH, BTrp) ,
41.4 (CH,-# . 8- " HEg HZ ¥FHZ) , 45.7 ( CaTrp) , 55.7
( #-0CHs;) , 55.9 ( ##-OCH;3) , 56.7 ( Cq Aib) , 99.0
(Cs M. 8-~ FHEFE) , 1051 (Cs M 8- FHE
‘ ®H), 109.9 (C; Trp) , 111.8 ( C; Trp, C,; Bl B ) ,
113.4 (C; W ), 115.6 (C, #.#H-— FagHFH) ,
118.3 (C4 W M), 118.4 (Cq4 Trp) , 118.6 ( Cs Trp, Cs
Bl W) , 121.3 ( Cs Trp, Cs MWIMEE ) , 122.6 ( C, MWl B ) ,
124.4 ( C, Trp) , 127.2 (Cy W B ) , 127.3 ( Cy Trp) ,
128.0 ( Cs # .8 -—H 5 &£ ¥ &), 136.4 ( Cs Trp) ,
136.6 (Cg W B ), 155.0 (2 Cq =M ) , 157.7 ( C, #5,
H-—FagHEFE), 1609 (Cy B H-—FHEFH),
‘ 171.6 ( CO Aib)
ESI-MS : BB f ' m/z 606.2 [M+H]" / 5 & {@ : 605.3

g/mol

H & 14:

(R) -N-(1-(5-(3-(C1H-B|Bg-3-F) RE) -4- (4-HF
fETHE) -4H-1,2,4-=Z W 3-8 ) -2- (1H-BIR-3-F ) Z
) 2-BFE2-FERER (L&Y 23)

ft &% 23 A% Boc- (D) -Trp (10 EXEH ) - (4-
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REEXEHE) B - 4- (1H-BB-3-%H) THEHRR
Boc-2-lf H-2-BERNE  REBEZ—BREEREEBMHNE
MH HPLC ik B M E X B 25% -

'H NMR ( 300 MHz, DMSO-d®, 300°K)

§ (ppm) 1.27 (3H, s, CH3 Aib) , 1.30 ( 3H, s, CH; Aib) ,
1.84 ( 2H, m, CH,CH,CH,- B B ) , 2.58 ( 2H, m,
CH,CH,CH,-B| % ) , 2.65 ( 2H, m, CH,CH,CH,-®B 1 ) ,
3.34 ( 2H, d, *J= 7 Hz, CH, BTrp) , 3.67 ( 3H, s, OCH;) ,
4.96 (2H, s, CH,-# -HF § Z ¥ ¥ ), 5.19 (1H, m, CH
aTrp) , 6.71 (4H, s, CH ar #-F S EZX¥X &), 6.89 ( 1H,
t, Jo=7 Hz, Hs Trp) , 6.92 ( 1H, t, Jo,=7 Hz, Hs B &) ,
7.02 (1H, s, H, B B ), 7.05 ( 1H, s, H, Trp) , 7.14 ( 1H,
d, Jo= 8 Hz, Hy Trp) , 7.33 ( 3H, H, W ¥, H, Trp, H, @&
), 8.02 ( 3H, brs, NH, Aib) , 7.90 ( 1H, d, J= 8 Hz,
NH g M ), 10.73 (1H, s, NH B ® ) , 10.79 ( 1H, s, NH
Bl Bk Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

§ ( ppm ) 23.6 ( CH; Aib) , 23.8 ( CH; Aib) , 24.3
( CH,CH,CH,-m| ¢ ) , 24.8 ( CH,CH,CH,-B| & ) , 27.7
( CH,CH,CH,-B[ B ) , 29.1 (CP Trp) , 45.5 ( N-CH,- & -
HgE BEFH), 458 (Ca Trp) , 55.5 (OCH;) , 56.8 ( Cq
Aib) , 109.8 ( C3; Trp) , 111.7 ( C; Trp, C, W\ B ) ,
114.0 ( C; MWl B ), 114.5 ( C3, Cs H -FHHHF H ) ,

118.3 (C4 Bl MR, Csy Trp) , 118.5 (Cs M M) , 118.8 ( Cs
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Trp) , 121.3 ( C¢ BB, C¢ Trp) , 127.3 ( Cy MWl B ) ,
127.4 (Cy Trp) , 127.6 (C, #H-FHHEFE ) , 127.9 ( C,,
Ce H-FHHEFTE, Co Trp, Co, BB ) , 136.1 ( Cy M
B ) , 136.4 (Cg Trp) , 154.7 (Cq =™ ) , 155.1 ( Cq
=MW) ,159.2(Cy H-FHEHEFH), 171.9 (CO Aib)

ESI-MS : H B {8 © m/z 590.0 [M+H]" / 5+ & f& : 589.3

g/mol

HHl 15:

(R) -N-(1-(5-(2-(C1H-B|B-3-FE ) ZH) -4- (2-HF
) FE) -4H-1,2,4-=Z % -3-F ) -2- (1H-B B -3-%K )
ZE) -2-FE-2-FERNEK (L&YW 25)

&% 25 A% Boc- (D) -Trp (10 EEH ) - (2-
HREEXHE) -Fh - ~3-(1H-BB-3-BE) RKEEBK
Boc-2-ff E-2-HERNE REZ-—HBeRHKEBmMRESE -
WHE HPLC ik B v M E KB 28% -

'H NMR ( 300 MHz, DMSO0-d%, 300°K) :

& ( ppm) 1.27 ( 3H, s, CH; Aib) , 1.29 ( 3H, s, CH; Aib) ,
2.90 ( 2H, m, CH,-CH,-B[ B ) , 2.96 ( 2H, m, CH,-CH,-E|
M), 3.29 (2H, m, CH, BTrp) , 3.65 ( 3H, s, OCH;) ,
5.09 (3H, m, CHL,- - F S EZXHE K CH aTrp) , 6.49 ( 1H,
d, Jo= 8 Hz, Hy M- FEEHEFXHE), 6.76 (1H, t, J,= 8 Hz,
Hs Trp) , 6.81 ( 1H, t, Jo,= 8 Hz, Hs MBI B ) , 6.89 ( 1H, t,

Jo= 7 Hz, H¢ Trp) , 6.96 ( 1H, t, J,= 8 Hz, He¢ M@ B ) ,
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6.98 (1H, s, H, Ml ) , 7.02 ( 3H, m, Hs, Hs & H¢ #F-
BEEFXHE),7.07(1H,d, J,= 6 Hz, Hy Trp) , 7.18 ( 1H,
m, Hy Bl 0E ), 7.29 (2H, m, H; BB K H; Trp) , 8.07
( 3H, brs, NH, Aib) , 8.97 ( 1H, d, J= 8 Hz, NH B % ) ,
10.80 ( 1H, s, NH M@ ® ) , 10.82 ( 1H, s, NH @ B
Trp)

'>C NMR ( 75 MHz, DMSO0-d®, 300°K) :

‘ 8 ( ppm) 22.8 ( CH,-CH,-B| B ) , 23.6 ( CH; Aib) , 23.7
( CH; Aib) , 25.8 ( CH,-CH,-B| B ) , 29.1 ( CH, BTrp) ,
42.3 (CH,-#-F g Z ¥ %% ), 457 (CH a Trp) , 55.8
( OCH3;) , 56.7 ( Cq Aib) , 109.8 (C; Trp) , 111.5 ( C;
M-Fa ZExXE), 111.8 (C; B BRE C; Trp) , 113.2 ( C;
Bl Wk ) , 118.2 (C4 Trp) , 118.4 (C, MW W) , 118.7 ( Cs
B Bk &% Cs Trp) , 121.0 (C¢ MM ) , 121.3 ( C¢ Trp) ,
121.4 (Cs H-Fag EFE ), 123.0(C, B B E C, Trp) ,

@ 233(cCc H-FHEFH) , 127.0(Cy H-FHEF
¥ ), 127.1 ( Cy BB ), 127.3 ( Cy Trp) , 129.8 ( Cg
Wm-FagEFTE), 136.4 (Cs B B), 136.6 (Cg Trp) ,
155.2 (Cq =M ) ,171.9 (CO Aib)

ESI-MS : HE B {# @ m/z 576.1 [M+H]" / 5 & @ : 575.3
g/mol

REZ " HBERAEBEBEBRSERCE S THEAEBH Z
BBREARTX (FA2EER 1) .
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(R) -N-(1-(5-(3-(1H-BBIBE-3-H) HE) -4-F 2Z & -
4H-1,2,4-= W -3-% ) -2- (1H-B|B-3-% ) Z &) -2-f% % -
>R ERNEE (L&Y 3) |

'H NMR (300 MHz, DMSO-d°, 300°K)

8 (ppm) 1.32 (s, 3H, CH; Aib) , 1.37 (s, 3H, CH; Aib)

1.86 ( 2H, m, CH,-CH,-CH,-B| B ) , 2.38 ( 2H, m, CH,-
CH,-CH.-M3| B ) , 2.65 ( 4H, m, CH,-CH,-CH,-B| 1 & CH,-
CH,-F% # ) , 3.38 ( 2H, m, CH,-CH,-% % ) , 3.74 ( 1H, m,
CH; BTrp) , 3.92 (1H, m, CH, BTrp) , 5.23 ( 1H, m, CH
aTrp) , 6.78 ( 2H, m, Hs BB & Hs Trp) , 6.93 ( 1H, t,
Jo= 8 Hz, H¢ Trp) , 7.01 ( 3H, m, H¢ B B, H, & H¢ =
# ), 7.05(C1H, d, J= 2 Hz, H, Trp) , 7.08 ( 1H, d, J= 2
Hz, Ho B8 ) , 7.15 (3H, m, Hs, Hs & Hs ¥ &) , 7.29
(1H, d, Jo,= 8 Hz, H4y Trp) , 7.31 ( 1H, d, Jo= 8 Hz, H,
Trp) , 7.44 ( 1H, d, Jo,= 8 Hz, H, MWW ), 7.46 ( 1H, d,
Jo= 8 Hz, Hs MW B ) , 8.06 ( 3H, brs, NH, Aib) , 9.05
(1H, d, 8 Hz, NH B M ) , 10.76 ( 1H, s, NH m@ i) ,
10.85 ( 1H, d, J= 2 Hz, NH B Trp) -

'>C NMR ( 75 MHz, DMSO-d®%, 300°K)

8 ( ppm) 23.5 ( CH3 Aib) , 23.6 ( CH,-CH,-CH,-WB| B ) |,
23.9 ( CH3 Aib) , 24.5 ( CH,-CH,-CH,-B B ) , 27.3
( CH,-CH,-CH,-1| B ) , 29.4 ( CH, BTrp) , 35.7 ( CH,-
CH- X & ) , 44.5 ( CH,-CH,-%* # ) , 46.1 ( CH oTrp) ,

56.8 ( Cq Aib) , 109.6 (C; Trp) , 111.8 ( C; B ) ,
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111.9 (C, HBIwg) , 113.9 (C; B, 118.3 (C4 Trp) ,
118.6 (Cs M5 g ) , 118.7 (C,4 MBIBE) , 118.9 (Cs Trp) ,
121.3 ( C¢ Trp) , 121.4 (Cs Mg ME ) , 122.8 (C, B B} K&
Cy, Trp) , 127.1 (C4 FEH ) , 127.3 (Cy Trp) , 127.5 ( Cy
Bl ke ), 128.8 (C, K C¢ HFH ), 129.1 (C3 E Cs F #H ) |
136.5 (C, & X ), 136.8 (Cs Trp) , 137.2 ( Cg MW m) ,

154.7 (Cq =™ ) , 172.0 (CO Aib) -

(R) -N- (1-(5-(C3-(C1H-B| Bg-3-K ) HE) -4-T £ -
4H-1,2,4-=Z M -3-% ) -2- (1H-BIB-3-K ) Z &) -2-f& & -
- HEAEE (ke 16)
'H NMR ( 300 MHz, DMSO-d®, 300°K)
8 (_ppm) 0.74 (3H, t, J= 6 Hz, CH3-CH,-CH,-CH,-CH,-
CH,) , 0.95 ( 4H, brs, CH;-CH,-CH,-CH,-CH,-CH,) , 1.06
( 3H, m, CH3-CH,-CH,-CH,-CH,-CH,; & 1H N-CH,-CH,) ,
‘ 1.38 ( 7H, s, CH; Aib } 1H N-CH,-CH,) , 1.97 ( 2H, m,
CH,-CH,-CH,-B| % ) , 2.71 ( 4H, m, CH,-CH,-CH,-B| & ) ,
3.37 (2H, m, CH, BTrp) , 3.56 ( 2H, m, N-CH,) , 5.15
(1H, m, CH aTrp) , 6.91 ( 2H, m, Hs B} & Hs Trp) ,
7.00 ( 2H, m, H¢ BB K H¢ Trp) , 7.07 ( 2H, s, H, B ©
¥ H, Trp) , 7.29 ( 2H, d, Jo,= 8 Hz, H; BB & H; Trp) ,
7.45 ( 2H, d, Jo= 7 Hz, Hy BB E H, Trp) , 8.15 ( 3H,
brs, NH, Aib) , 9.10 ( 1H, d, J= 6 Hz, NHE & ) , 10.77

(1H, s, NH Bl ) , 10.85 (1H, s, NH Bl Trp) -
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'3C NMR ( 75 MHz, DMSO-d®, 300°K)

8 ( ppm ) 14.2 ( CH3;-CH,-CH,-CH,-CH,-CH, ) , 22.

( CH3-CH,-CH,;-CH,-CH,-CH, K CH,-CH,-CH,- B3| 0§ )

2

)

23.6 ( CH; Aib) , 23.7 ( CH; Aib) , 24.5 ( CH,-CH,-CH,-

sl B¢ ) , 25.9 ( CH3-CH,-CH,-CH,-CH,-CH,) , 27.5 ( CH,

BTrp B CH,-CH,-CH,-B| B ) , 29.7 ( N-CH,-CH,) , 30

( CH3-CH,-CH,-CH,-CH,-CH, ) , 43.2 ( N-CH, ) , 46.
(CH oTrp) , 56.8 ( Cq Aib) , 109.5 ( C; Trp) , 111.
(Cq7 Trp) , 111.9 (C, W M), 113.9 (Cs MBBE), 118.

(Cs Trp) , 118.5 (Cs 5B ), 118.6 (C, M HE) , 118.

¥ C, Trp) , 127.3 (Co Trp) , 127.4 (Cy MW W) , 136.
nge

(Cg Trp) ,1368(Cg U“?,IU;%) ,154.7(Cq =

( CO Aib) -

(R) -N- (1- (4,5-% (2- ( 1H-BI0g-3-%) Z %) -4H-
1,2,4-Z 8 -3-% ) -2- (1H-B B -3-%) Z %) -2-F # -2-

RERNER (K& 17)

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

8§ (ppm) 1.30 (3H, s, CH;3 Aib) , 1.37 ( 3H, s, CH; Aib)

2.50 ( 2H, m, N-CH,-CH,-BB| B ) , 2.68 ( 2H, t, J,= 8 Hz,

) , 172,

.8

1

8

1

9

L

(Cs Trp) , 121.3 (C¢ BB Kk Cs Trp) , 122.8 ( C, B\ 0

5

0

C-CH,-CH,-m| B¢ ) , 2.91 (2H, t, J,= 8 Hz, C-CH,-CH,-1]

B¢ ) , 3.34 (2H, m, N-CH,-CH,-B| % ) , 3.93 ( 2H, m, CH,

BTrp) , 5.25 (1H, m, CH aTrp) , 6.72-6.94 ( 4H, m, Hs;
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B He Trp, %K H C-CH,-CH,-B| Mz Hs B B KK H N-
CH,-CH,-B| Bt~z Hs Bl ), 6.98-7.04 ( 4H, m, H, Trp,
B C-CH,-CH,-B| M2 He B ¥, H, R B N-CH,-CH,-
Bl Mk &z He MM ) , 7.11 (1H, s, R EH C-CH,-CH,-B| B} =¥
H, WB[® ), 7.19 (1H, d, J,= 8 Hz, X B N-CH,-CH,-|
W2 Hs B M), 7.28 (3H, m, Hy & H; Trp, %k B N-CH,-
CH,-B| B2 H, B B), 7.40 ( 1H, d, J,= 8 Hz, X H C-

CH,-CH,-05| B¢ 2z H, 05 ) , 7.44 ( 1H, d, Jo,= 8 Hz, %}k H

C-CH,-CH,-I5| B¢ &z H, Bl g ), 8.04 (3H, brs, NH, Aib) ,

9.69 (1H, d, J= 8 Hz, NH EE i ) , 10.73 (1H, s, K H C-
CH,-CH,-MBj g 2 NH m[ ), 10.82 ( 1H, d, J= 2 Hz,‘NH
Bl Trp) , 10.84 (1H, s, KR H N-CH,-CH,-B| ¢ 2 NH
Bl D) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K) :

8 ( ppm ) 22.7 ( C-CH,-CH,-B| & ) , 23.6 ( CH; Aib) ,
23.8 ( CH; Aib) , 25.4 ( C-CH,-CH,-mB B ) , 26.0 ( N-
CH,-CH,-M| B ) , 29.6 ( CH, BTrp) , 43.9 ( N-CH,-CH,- |
), 46.0 (CH aTrp) , 56.8 ( Cq Aib) , 109.5 ( ¥ H N-
CH,-CH,-B| gz C; BB ), 109.9 (Cs Trp) , 111.7 ( C4
Trp) , 111.9 ( 38 8 N-CH,-CH,-B|t > C;, BB EKXH C-
CH,-CH,-BB| Bt 2 C; BB ), 113.5 ( 3k B C-CH,-CH,-H
W< Cs WB) , 118.3 (5K H N-CH,-CH,-BBl B C, Z B
M), 118.4 ( C4 Trp) , 118.5 ( 3k H C-CH,-CH,-B| &} =

Cs BIB ), 118.7 (K H C-CH,-CH,-B| B C, Bl ),
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118.9 (Cs Trp) , 119.0 ( & B N-CH,-CH,-B| g =z Cs B
M), 121.3 (Cs Trp) , 121.5 (R B C-CH,-CH,-B| i} =
Ce M| Wk 2K B N-CH,-CH,-B| gz C¢ BB ) , 122.8 ( C,
Trp, K B C-CH,-CH,-B|M 2 C, BB K%K H N-CH,-CH,-

Z Bl ), 127.1 (Cy Trp) , 127.2 (8 B C-CH,-CH,-
Gl Bk 2 Co Ml BR ) , 127.4 ( R @ N-CH,-CH,-B| g Z C, B
W) , 136.5 (Cs Trp R 2K BH C-CH,-CH,-B| i &z Cg B )
136.6 ( & B N-CH,-CH,-B| B 2~ Cg B B ) , 154.5 ( Cq

— W) ,154.8(Cq =™ ) ,171.8 (CO §E %)

(R) -N-(1- (4-(3-FHEEFTH) -5-F 2 & -4H-1,2,4-
=m®-3-F) -2-(1H-BIBKR-3-8%) Z&H) -2-FFHE-2-FHERK
i (k&% 19) :

'H NMR ( 300 MHz, DMSO-d®%, 300°K) :

)

8 (_ppm) 1.24 ( 3H, s, CH; Aib) , 1.27 ( 3H, s, CH; Aib) ,

2.82 (4H, m, CH,-CH,-¥ % ) , 3.32 ( 2H, m, CH, BTrp) ,
3.63 (3H, s, OCH3;) , 5.08 (2H, m, CHL-A-#F g ZF H)
5.18 ( 1H, m, CH aTrp) , 6.35 ( 1H, d, Jo= 8 Hz, He¢ /-
g Z¥XHE), 657 (1H, s, H, FH-FHEEFTH ) , 6.82
(1H, t, Jo,= 8 Hz, Hs Trp) , 6.84 ( 1H, d, J,= 8 Hz, H,
F-FagEX¥FE), 699 (1H, t, J,= 8 Hz, H¢ Trp) , 7.08
(1H, m, H, ® & ) , 7.11-7,16 ( 5H, m, H, & H, Trp, H,
B He XH, Hs H-FgagFEFHE), 7.20 (2H, m, H; & Hs

xH ), 7.27 (1H, d, Jo= 8 Hz, H; Trp) , 8.01 ( 3H, brs,
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NH, Aib) , 8.96 (1H, d, J= 8 Hz, NH EE % ) , 10.81 ( 1H,
d, J= 2 Hz, NH B B )

'>C NMR ( 75 MHz, DMSO-d®%, 300°K) :

8 (ppm) 23.5 ( CHs; Aib) , 23.8 ( CH; Aib) , 26.4 ( CH,-

CH,-F # ) , 29.1 (CH, BTrp) , 32.7 ( CH,-CH,-F £ ) ,

45.7 ( CH oaTrp) , 45.8 (CH,-ff-F § E X & ) , 55.5

( OCH3) , 56.7 ( Cq Aib) , 109.8 (Cs; Trp) , 111.8 ( C;
Trp) , 112.5 (C, A-FHEFHE) , 113.5(Cy H-F &
EFTHE) , 1182 (Cs Trp) , 118.4 (Cs FH-FHEFTH) ,
118.7 ( Cs Trp) , 121.3 ( C¢ Trp) , 124.8 ( C, Trp) ,
126.5 (C4 # # ) ,127.3 (Cy Trp) , 128.7 (C,, C3, Cs &
Ce =& ), 130.5 (Cs RF-FHEFH), 136.4 ( Cq
Trp) , 137.7(Cy F-FHEFXHE) , 170.9 (C, F &) ,
154.6 (Cq =M ), 154.9 (Cq =™ ), 160.1 (C; fH-&H

sFHEFE) ,171.9 (CO B B )

(R) -N-(1-(4- (4-FEHEFH) -5-FZ H -4H-1,2,4-
="W-3-F) -2- (1H-BIBR-3-2F£) ZH) 2-FFH-2-FHRF
B (&% 20) :

'H NMR (300 MHz, DMSO-d®, 300°K) :

8 (ppm) 1.28 (3H, s, CH; Aib) , 1.32 ( 3H, s, CH3 Aib)
2.46 (2H, m, CH,-CH,-¥ % ) , 2.82 ( 2H, m, CH,-CH,-¥
# ), 3.35 (2H, d, J= 7 Hz, CH, BTrp) , 3.68 ( 3H, s,

OCH;) , 502 (2H, s, CHL-H-F 5 HX¥ ), 522 (1H, m
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CH oaTrp) , 6.73-6.81 ( 4H, m, CHar #-FH & EZ ¥ &) |

6.84 (1H, t, Jo,= 7 Hz, Hs Trp) , 7.00 ( 1H, t, Jo= 7 Hz,
H¢ Trp) , 7.05-7.11 ( 4H, m, H, ® He¢ F &£, H, ® H,
Trp) , 7.14-7.22 (3H, m, Hs, Hy & Hs ZFE & ) , 7.29 ( 1H,
d, Jo= 8 Hz, H; Trp) , 8.09 ( 3H, brs, NH, Aib) , 8.99
(1H, d, J= 8 Hz, NH EEf ), 10.83 ( 1H, s, NH @
Trp) -

'*C NMR ( 75 MHz, DMSO-d%, 300°K)

8 (ppm) 23.5 ( CH; Aib) , 23.8 ( CH3 Aib) , 26.5 ( CH,-
CH,-Z X # ) , 29.1 (CH; BTrp) , 32.6 ( CH,-CH,-%¥ %) ,
45.5 ( CH,- # - § £ ¥ % ) , 457 (CH oaTrp) , 55.5
( OCH;) , 56.8 ( Cq Aib) , 109.7 (C; Trp) , 111.8 ( C,
Trp) , 114.6 (C; Rk Cs #H-H#H G HZ¥XHE ), 118.3 ( Cy4
Trp) , 118.7 ( Cs Trp) , 121.3 ( C¢ Trp) , 124.9 ( C,
Trp) , 126.6 (C, & Cs¢ % EH ), 127.3 (Cy Trp) , 127.6
(Cy H-FHEFH), 12800 (C, B C¢ #-F 5 HE ¥
£ ), 128.7 (C3, C4 B Cs H EH ), 136.4 ( Cs Trp) |,

140.8 ( C, X & ) , 154.5 (Cq =M™ ) , 154.8 ( Cq =

W) ,159.2 (Cy #H-FHHEFHEH),172.0( CO Aib) -

(R) N-(1-(4- (4-BHEHEFHE) -5- (3-FHEFE) -
4H-1,2,4-Z 0§ -3-2 ) -2- (1H-BIR-3-%) Z %) -2-F % -
>REREE (Lam 22)

'H NMR ( 300 MHz, DMSO0-d®%, 300°K)
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8 (ppm) 1.27 ( 3H, s, CH; Aib) , 1.31 ( 3H, s, CH3 Aib) ,
1.73 ( 2H, m, CH,-CH,-CH,- % ¥ ) , 2.47 ( 2H, m, CH,-
CH,-CH,-ZF & ) , 2.52 (2H, t, ’J= 7 Hz, CH,-CH,-CH,-%*¥
# ), 3.35 (2H, d, J= 7 Hz, CH; BTrp) , 3.68 ( 3H, s,
OCH;) , 4.98 (2H, s, CH,-# - ZFX & ), 520 (1H, m,
CH aTrp) , 6.75 (4H, m, CHar #& -H § X F X ) , 6.82
(1H, t, Jo= 7 Hz, Hs Trp) , 6.99 ( 1H, t, Jo,= 7 Hz, Hg
Trp) , 7.04-7.07 (4H, m, H, & H¢ ¥ %, H, % Hs Trp) ,
7.13-7.24 (3H, m, H;, H4 & Hs X & ) , 7.29 ( 1H, d, J,=
8 Hz, H; Trp) , 8.03 ( 3H, brs, NH, Aib) , 8.96 ( 1H, d,
J= 8 Hz, NH E i ) , 10.80 ( 1H, d, J= 2 Hz, NH B m
Trp) -

'*C NMR ( 75 MHz, DMSO0-d®, 300°K)

& ( ppm ) 23.6 ( CH; Aib) , 23.6 ( CH; Aib) , 24.06
( CH,-CH,-CH,-ZK ¥ ) , 28.5 ( CH,-CH,-CH,-F% # ) ,29.2
( CH, BTrp) , 34.7 ( CH,-CH,-CH,-F & ) , 45.5 ( CH,-

#-Fg HEFxXH ), 458 ( CH aTrp) , 55.5 (OCH3) , 56.8
(Cq Aib) , 109.8 (C3; Trp) , 111.8 ( C; Trp) , 114.6
(Cs &k Cs H-FgHFHEH), 118.3 (C4 Trp) , 118.7 ( Cs

Trp) , 121.3 ( C¢ Trp) , 124.9 (C, Trp) , 126.2 (C, K&

Ce x#&# ), 127.3 (Cy Trp) , 127.8 ( Cy & -F g X F

), 1279 (C, k Cs H-FHEFH) , 128.7 (Cs, C,4

k Cs FHE ) , 136.4 (Cy Trp) , 141.7 (C, HE E ) ,

154.8 (Cq =M™ ) , 159.2 (C, H-H#gg HEFTH), 171.9
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(CO Aib)

(R) -N- (1-(C4-(C2- (1H-3] Bg -3-% ) Z &K ) -5- ( 3-

(1H-05| ¢ -3-% ) RE ) -4H-1,2,4-= ™ -3-%K ) -2- ( 1H-

mlwr-3-% ) Z &) -2-F % -2-

'"H NMR ( 300 MHz, DMSO-d?®,

8 (ppm) 1.29 ( 3H, s, CH; Ai

FERAER (LKEW 24)
300°K) :

b) , 1.35 (3H, s, CH; Aib)

. 1.78 ( 2H, m, CH,-CH,-CH,-05| & ) , 2.34 ( 2H, m, CH,-

CH,-CH,-mg| i ) , 2.48 ( 2H,
( 2H, m, CHZ'CHZ'CﬂZ'Dgl [gih( )

mw e ) , 3.94 ( 2H, m, CH;

m, N-CH,-CH,-Mgl B ) , 2.80
, 3.34 ( 2H, m, N-CH,-CH,-

BTrp) , 5.27 ( 1H, m, CH

aTrp) , 6.73-6.94 ( 4H, m, Hs Kk He¢ Trp, 2R BH N-CH,-

CH,-I5 bx Z Hs MBI RkKAB

CH,-CH,-CH,-l5| B¢ Z Hs 3]

D;"‘é) ) 6.99-7.04 ( 5H, m, H2 Trp, Hz&ﬁ{ 5 N-CHz-CHz-ﬂgl

W< He Blg, Hy, X K B CH;,

-CH,-CH,-B| B¢ ¥ He B B )

‘ 7.20 ( 1H, d, Jo= 8 Hz, % B N-CH,-CH,-B| B} 2> H,

W) , 7.29 (3H, m, Hs & H;

Trp, %X B N-CH,-CH,-B| i}

Z H,; W), 7.40 ( 1H, d, J,= 8 Hz, # H CH,-CH,;-

CH,-B| ¢ 2 H; Bl ) , 7.4

CH,-CH,-CH.-| B¢ ¥ H, B

4 ( 1H, d, J,= 8 Hz, % H

M ) , 8.05 ( 3H, brs, NH,

Aib) , 9.07 ( 1H, d, J= 8 Hz, NH gl ) , 10.75 ( 1H, s,

B CH,-CH,-CH,-B| i z NH
Gl g Trp) , 10.90 ( 1H, s,

5l Bx D) o

ml e ), 10.86 (1H, s, NH

X B N-CH,-CH,-B3| B Zz NH
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'C NMR ( 75 MHz, DMSO-d®, 300°K) :
& (ppm) 23.6 ( CH; Aib) , 23.8 ( CHs Aib) , 24.5 ( CH,-
CH,-CH,-B| B ) , 25.8 ( CH,-CH,-CH,-M@ % ) , 27.2 ( CH,-
CH,-CH,-MB[ % ) , 29.4 ( CH, BTrp) , 44.1 ( N-CH,-CH,- g
), 46.0 (CH aTrp) , 52.9 ( N-CH,-CH,-WB[ B ) , 56.8
( Cq Aib) , 109.7 ( Cs; Trp R & B N-CH,-CH,-B B} 2 C;
mige ), 111.8 (C;7 Trp) , 111.9 ( 3k B N-CH,-CH,-B| B =~
. C; Bl Mg %K H CH,-CH,-CH,-B| Bt 2z C, 0B ), 114.0
(%K B CH,-CH,-CH,-BlB ¥ C; B B), 118.2 (K H N-
CH,-CH,-B| B ¥ C, BB ) , 118.3 (C4 Trp) , 118.5 ( %
H CH;-CH;-CH,-B g 2 Cs BB ), 118.6 (2R H CH;-
CH,-CH,-B3| B &2 C,4 MM ) , 118.9 (Cs Trp) , 119.0 ( 2K
B N-CH,-CH,-B| Bz Cs BB ), 121.3 (Cs Trp) , 121.4
(3 B CH,-CH,-CH,-B[ B2 Ce W), 121.6 (K H N-
CH,-CH,-B| B ¥ C¢ M), 122.7 (C, Trp, K B N-CH,-
@ cH.Bm®mZ C, BIBREKE CH,-CH,-CH,-BI B Z C, 1
e ), 127.1 ( Cy Trp) , 127.4 ( ¥ B N-CH,-CH,-WB| B ¥
Co M| W 3R H CH,-CH,-CH,-B| Btz Co BB ), 136.4
(Cs Trp) , 136.5 ( 8 B CH,-CH,-CH,-B| B}t 2 Cg BB ) ,
136.7 ( R B N-CH,-CH,-B| B2 Cg BIEBE), 154.7 (2 Cgq

=) ,171.9 (CO EEE ) -

N

R) -N- (1- (4- (2-B G HEFH) -5-F Z £ -4H-1,2,4-

1]

g -3-% ) -2-(1H-B®R-3-% ) Z2&) 2-BE-2-FER
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B (k&Y 26)

'H NMR (300 MHz, DMSO-d®, 300°K)

& (ppm) 1.26 ( 3H, s, CH; Aib) , 1.29 ( 3H, s, CH; Aib) ,
2.78-2.92 ( 4H, m, CH,-CH,-ZF % ) , 3.29 ( 2H, m, CH,
BTrp) , 3.65 ( 3H, s, OCH3) , 4.97-5.21 ( 3H, m, CH aTrp
B CH,- #-F#&5 Z¥#H ), 6.52 (1H, d, Jo= 7 Hz, H; #5-
B ZE¥%E),6.78 (1H, t, J,= 7 Hz, Hs Trp) , 6.82 ( 1H,
t, Jo= 8 Hz, H¢ Trp) , 6.84-7.04 ( 3H, m, Hs, Hs &% He 5 -
Ha ZE¥#),7.15(1H, d, Jo=7 Hz, Hy Trp) , 7.19-7.29
(4H, m, Hs;, Hy, £ Hs K X, H; Trp) , 8.03 ( 3H, brs,
NH, Aib) , 8.94 (1H, d, J= 8 Hz, NHE f# ) , 10.82 ( 1H,
s, NH BB Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

& (ppm) 23.6 ( CH; Aib) , 23.7 ( CH; Aib) , 26.3 ( CH,-
CH,-%x # ) , 29.0 (CH, BTrp) , 32.5 ( CH,-CH,-F £ ) ,
42.3 ( CH,- - F g ¥ # ), 45.7 (CH oaTrp) , 55.8
( OCH;) , 56.7 (Cq Aib) , 109.7 (C3 Trp) , 111.5 ( C,
Trp) , 111.8 (Cy H-FHg HXEFHE ) , 118.2 (C4 Trp) ,
118.7 ( Cs Trp) , 121.0 ( C¢ Trp) , 121.3 (Cs #H-HH A
F*E), 123.2 (C, H-FgagHEFE), 1249 (C, Trp) ,
126.6 (C, ¢ Co- FXH ), 127.2 (Cy Trp Kk Cy4 #-H H HE
FTE ), 128.7(Cs3, Ca K Cs BE ) , 129.9(Cs #H-FxH
HE¥HEH), 136.4 (Cg Trp) , 140.6 (C;, X EH ) , 154.8

(Cq =Z® ) , 1552 (Cq =" ) , 156.7 (C, #H-H g H
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FHEH ), 171.9 (CO Aib) o

(R) -N- (2-(C1H-BIBg-3-F ) -1- (4- (ZE-1-FEH ) -
5-FZ K -4H-1,2,4- =8 3-8 ) Z &) 2-BEHE2FERE
B (k&YW 27)

'H NMR ( 300 MHz, DMSO-d%, 300°K)

8§ (ppm) 1.21 (3H, s, CHs; Aib) , 1.25 ( 3H, s, CH; Aib)
2.46 ( 2H, m, CH,-CH,-¥ # ) , 2.88 ( 2H, m, CH,-CH,-¥
), 3.26 (2H, dd, *J= 14 Hz K& 6 Hz, CH, BTrp) , 3.36
( 2H, dd, *J= 14 Hz & 9 Hz, CH, BTrp) , 4.99 ( 1H, m,
CH oTrp) , 5.65 ( 1H, d, *J= 18 Hz, CH,-Z &£ ) , 5.78
(1H, d, ’J= 18 Hz, CH,-2% % ) , 6.29 ( 1H, d, J,= 7 Hz,
H, Z &), 6.45(1H,t, J,= 7 Hz, Hs Trp) , 6.62 ( 1H, d,
Jo= 8 Hz, Hs Trp) , 6.88 ( 1H, t, Jo= 8 Hz, H¢ Trp) ,
7.04-7.06 ( 4H, m, H, & H; Trp, H. & He¢ EH ), 7.07-
7.25 (Hs ZH, H;, Ha R Hs X% ), 7.57-7.60 ( 2H, m,
H¢ % H;, ZEH ), 7.86 (1H, d, J,= 8 Hz, H, E &) ,
7.98-8.00 ( 4H, m, Hs fr Hy Z &, NH, Aib) , 8.96 ( 1H,
d,J= 8 Hz, NH g ) , 10.77 ( 1H, s, NH B Trp) -
'>C NMR ( 75 MHz, DMSO-d%, 300°K)

8§ ( ppm ) 23.5 ( CH; Aib) , 23.6 ( CH; Aib) , 26.3
( CH,CH,- # ), 29.2 ( CH, BTrp) , 32.6 ( CH,-CH,-%¥
), 43.8 (CH,-% % ) , 45.6 (CH aTrp) , 56.7 ( Cq

Aib) , 109.7 ( C3 Trp) , 111.7 ( C; Trp) , 117.9 ( C,4
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Trp) , 118.4 (Cs Trp) , 121.1 ( C¢ Trp) , 122.1 ( C,

Pl

#),123.0(Cs ZH ), 124.9(C, Trp) , 1259 (C; =
HE), 126.5(Cs ZTEH ), 1269 (Co K Cs F=H ) , 127.0
(Co Trp & C7 HEFHE ) , 127.1 (Cs FH) , 128.4 (Cs =
&), 128.7 (Cs, Co & Cs FEH ), 130.0(Cy ZEH) ,
131.7 (Cy ZH ) , 133.6 (Ci1o ZEH ), 136.4 (Cs Trp) ,

140.8 ( C;, HF H ) , 154.8 (Cq =™ ) , 155.3 ( Cgq

W

W) ., 171.9 ( CO Aib) -

(R) -N-(1-(5-(C2-(C1H-15| B¢ -3-% ) Z &) -4- (3,4-
“T&®F¥FE) -4H-1,2,4-=Z W 3-FK ) -2- (1H-Bi®R-3-&) &
E) -2-BE-2-FERNERK (LEW 28)
'H NMR ( 300 MHz, DMSO-d¢, 300°K)
& ( ppm) 1.26 ( 6H, s, CHs Aib) , 2.87 ( 2H, m, CH,-CH,-
BB ), 2.96 (2H, m, CH,-CH,-B[ B ) , 3.32 ( 2H, m, CH,
‘ BTrp) , 5.13 (3H, m, CH aTrp k CH,-f. & -—&F &) ,
6.58 (1H, d, J,= 8 Hz, He . % -—&F &% ), 6.85 ( 1H, t,
Jo= 7 Hz, Hs Trp) , 6.96 (1H, t, J,= 7 Hz, Hs Bl B ) ,
7.01 ( 2H, m, H¢ B W & H¢ Trp) , 7.04 ( 1H, s, H, Trp) ,
7.08 ( 1H, s, H, BB ) , 7.13 (1H, d, J,= 8 Hz, Hs /5,
H-—&GFH ), 7.20-7.30 (4H, m, He & H; MW B, H; Trp
B H, . &-—&%),7.36 (1H, d, J,= 8 Hz, Hy Trp) ,
8.08 ( 3H brs, NH, Aib) , 8.98 ( 1H, d, J= 8 Hz, NH &

2 ) , 10.80 ( 1H, s, NH 05/ ) , 10.82 ( 1H, s, NH 1B m
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Trp) -
'>C NMR ( 75 MHz, DMSO0O-d®, 300°K) :
& (ppm) 22.8 ( CH,-CH,-B| B ) , 23.4 ( CH; Aib) , 23.8
( CH; Aib) , 25.8 ( CH,-CH,-B| % ) , 29.0 ( CH, BTrp) ,
44.8 ( CH,-/ . % - — & ¥ &% ) , 456 (CH aTrp) , 56.8
(Cq Aib) , 109.7 ( Cs MW M), 111.8 (C;, B B E C,
Trp) , 118.1 (C4 Trp) , 118.4 (Cs MW B ) , 118.6 ( C,
‘ B W & Cs Trp) , 121.3 (C¢ BB K Cs Trp) , 123.0 ( C,
Bl Wk & C, Trp) , 126.4 ( Cs . H-Z&HF &) , 127.1
(Cy Trp) , 127.3 (Cy MBI ) , 128.6 (C, . %-—- &%
Z), 1309 (Cs A H-Z&HFH) ,131.3 (Cs B, #-=
FFEE) ,132.0(C, . H-—&@FHE) , 136.4 (Cs Trp)
136.6 (Cg MWl M) , 137.2(C, .- —&HFE) , 154.7

(Cq =™ ) , 1551 (Cq =M ) , 172.0 (CO Aib)

‘ (R) -N- (1- (4- (4-85 T &) -5-F & -4H-1,2,4-= B -3
) -2-(1H-| g -3-H ) 2 &) -2-lFHE -2-FERERK
(& 30) :

'"H NMR ( 300 MHz, DMSO-d°%, 300°K) :

8§ (ppm) 1.27 ( 3H, s, CH; Aib) , 1.29 ( 3H, s, CH; Aib) ,

3.33 (2H, m, CH, BTrp) , 4.02 ( 2H, s, CH,-F%* & ) , 5.10
(3H, m, CH,-& - *# K CH aTrp) , 6.71 ( 2H, m, H;
¥ Hs &-# X ) ,6.80 (1H, t, Jo,= 8 Hz, Hs Trp) , 6.90

(2H, d, Jo= 8 Hz, Ho & He H-m ¥ H) , 6.94 (1H, t,
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Jo= 8 Hz, Hg Trp) , 6.99-7.10 ( 4H, m, H, & H4 Trp, H, &
He ¥ %), 7.20 (3H, m, Hs, H¢ &k Hs ¥ % ), 7.27 ( 1H,
d, Job= 8 Hz, H; Trp) , 8.09 ( 3H, brs, NH, Aib) , 8.97
(1H, d, J= 8 Hz, NH B # ) , 10.79 ( 1H, s, NH B ng
Trp) -
'3C NMR ( 75 MHz, DMSO-d®, 300°K)
& ( ppm) 23.5 ( CH; Aib) , 23.8 ( CH3 Aib) , 29.0 ( CH,
‘ BTrp) , 31.1 ( CH-* & ) , 457 ( CH,- # -# F X ) ,
45.8 ( CH aTrp) , 56.8 ( Cq Aib) , 109.6 ( C3 Trp) ,
111.8 (C;7 Trp) , 115.6 & 115.9 (C3 K& Cs # - ¥ &) ,
118.2 ( C4 Trp) , 118.7 ( Cs Trp) , 121.3 ( C¢ Trp) ,
124.8 ( C, Trp) , 127.1 (C4 F H ), 127.2 ( Cy Trp) ,
128.8 & 128.9 (C, K Cs #-% F¥H ) , 129.4 ( C,, C;, Cs
B C¢ #H-m FHF) , 131.6 (C, #H-m FH) , 135.9 ( C,
FH ), 136.4 (Cg Trp) , 154.0 (Cq & -5 F¥H) , 155.3

. (Cq =m) ,172.0 (COBER ) -

(R) -N-(C1-(4-(4-FBHEFTE) -5-(3-FERE) -4H-
1,2,4- =% -3-% ) -2- (1H-BI B -3-% ) Z & ) -2-fF & -2-
REANERE (L& 33)

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

8 (ppm) 1.25 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CH; Aib)
1.73 ( 2H, m, CH,-CH,-CH,-%¥ % ) , 2.23 ( 3H, s, CH; #f-

HHE <K ), 2.49-2.54 ( 4H, m, CH,-CH,-CH,-% & ) ,
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3.33 (2H, m, CH, BTrp) , 5.04 (2H, s, CH,-% -#H &£ ¥
#),5.16 (1H, m, CH aTrp) , 6.74 ( 2H, d, J,= 8 Hz, H;
E Hs #H-FHE¥H), 6.80 (1H, t, J,=7 Hz, Hs Trp) ,
6.98 (1H, t, Jo= 7 Hz, H¢ Trp) , 7.03 ( 1H, d, J= 2 Hz, H,
Trp) , 7.06 ( 5H, m, CHar Z#* % ) , 7.14 ( 1H, d, Jo,= 7 Hz,
Hy Trp) , 7.20 ( 2H, d, Jo= 7 Hz, H, k¢ H¢ #H -FEHEFT HE ) ,
7.27 ( 1H, d, J,= 8 Hz, H; Trp) , 8.01 ( 3H, brs, NH,
Aib) , 8.95 (1H, d, J= 8 Hz, NHE % ) , 10.80 ( 1H, d,
J=2 Hz, NH 0B Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

§ (ppm) 21.0 (CH; #-HAEZX¥ ) , 23.5 ( CH; Aib) ,
23.8 ( CH; Aib ) , 24.0 ( CH,-CH,-CH,-% % ) , 28.5
( CH,-CH,-CH,-% % ) , 29.1 ( CH, BTrp) , 34.7 ( CH;-
CH,-CH,-% % ) , 45.7 (CH oTrp) , 45.8 ( CH,-#&-H &£ ¥
# ), 56.8(Cq Aib) , 109.8 (C; Trp) , 111.8 ( C; Trp) ,
118.3 ( C4 Trp) , 118.7 ( Cs Trp) , 121.3 ( C¢ Trp) ,
124.9 (C, Trp) , 126.2 (C, F EH ) , 126.4 (C3 & Cs #f-
HHENE), 127.3 (Cy Trp) , 128.7 ( C,, C3, Cs & C¢
E), 1298(C, kR C¢ H-FHEFHE), 133.0(C, #-#F
HFE ), 136.4 (Cg Trp) , 137.5(Cy H-FHEFTH) ,
141.7 ( C;, X & ) , 154.8 ( Cq =™ ) , 171.9 ( CO

Aib) -

(R) -N-(C1-(C5-(C2-(C1H-15| g -3-F ) Z X ) -4- (4-H
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E X E) -4H-1,2,4-=0 -3-FH ) -2- (1H-B g -3-&H ) Z
) 2-BEE-2-BPERER (L&Y 34)

'H NMR ( 300 MHz, DMSO-d®, 300°K) :

8§ (ppm) 1.25 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CH; Aib)
2.23 (3H, s, CHs-#-F HZE ¥ & ) , 2.84-2.97 ( 4H, m, CH,-
CH,-B[ 8 ) , 3.32 (2H, m, CH,; BTrp) , 5.04 ( 2H, s, CH,-
#-FHEFE), 516 (1H, m, CH aTrp) , 6.79-6.86 ( 4H,
m, CH ar #-FHZ¥H ), 6.99-7.05 (4H, m, Hs & Hs @B
Mk, Hs » Hg Trp) , 7.08 ( 3H, m, H, M@ %, H, & H4 Trp)
7.25-7.30 ( 3H, m, H, & H, BB, H;, Trp) , 8.00 ( 3H,
brs, NH, Aib) , 8.94 ( 1H, d, J= 8 Hz, NHE i ) , 10.76
(1H, s, NH W ), 10.78 (1H, s, NH BB Trp)

'*C NMR ( 75 MHz, DMSO-d®, 300°K) :

8 (ppm) 21.0 (CH;3;-#-F HZF &£ ) , 22.8 ( CH,-CH,-H
B ) , 23.8 ( CH; Aib) , 23.9 ( CH; Aib) , 25.9 ( CH,-
CH,-W5{ B¢ ) , 28.5 (CH2 BTrp) , 45.7 (CH,- #H-FHFHE
® CH aTrp) , 56.7 ( Cq Aib) , 109.9 (C; Trp) , 111.8
(C; BB R C; Trp) , 113.4 ( C3 BB ), 118.1 ( C,
Trp) , 118.3 (C, WM ) , 118.5 (Cs WM ), 118.7 ( Cs
Trp) , 120.9 (Cs BB K C¢ Trp) , 121.3 (C, BB K C,
Trp) , 126.3 (C3 B Cs H-FHZXHE ), 127.2 ( Cy I
W) , 127.3 (Cy Trp) , 129.8 (C, & Cs H-HFHETH ) ,
133.1 (Cy, H-HFHFH), 1358 ( Csg B ¥, Cs Trp) ,
136.4 (C, H-HHEFH) ,154.8(Cq =), 155.0 ( Cq
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1]

) ,171.9 (CO Aib) -

(R) -N-(1-(4- (4-FEFTEHE) -5-FK Z & -4H-1,2,4-=
M-3-F ) -2- (1H-BIR-3-H£) 2 &) 2-BKE-2-BERNE
B (&% 37)

'H NMR ( 300 MHz, DMSO0-d®, 300°K)

8 ( ppm) 1.25 ( 3H, s, CHs Aib) , 1.28 ( 3H, s, CH3 Aib) ,
2.23 (3H, s, CH; #/-H Z¥ %), 2.83 (4H, m, CH,-CH,-
*H ), 3.32 (2H, m, CH, BTrp) , 5.05 ( 2H, s, CH,-#f-
HEFXEHE ), 518 (C1H, m, CH aTrp) , 6.75 ( 2H, d, J,= 8
Hz, H; ; Hs #-HAZ ¥ ), 6.82 (1H, t, Jo,= 8 Hz, Hs
Trp) , 6.99 (1H, t, Jo,= 8 Hz, Hg Trp) , 7.02-7.11 ( 6H, m,
H, Trp % CHar ¥ % ) , 7.15 ( 1H, d, Jo,= 7 Hz, Hy Trp) ,
7.20 (2H, d, Jo= 7 Hz, H, ff H¢ #H-HEZFT H ) , 7.28
(1H, d, J,= 8 Hz, H; Trp) , 8.01 ( 3H, brs, NH, Aib) ,
8.93 (1H, d, J= 8 Hz, NHEi ik ) , 10.77 ( 1H, s, NH B &
Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

5 (ppm) 21.0 (CH; & -HHEZF¥H ), 23.6 ( CH; Aib) |,
23.8 ( CH3 Aib) , 26.5 ( CH,-CH,-% % ) , 29.1 ( CH,
BTrp) , 32.7 (CH,-CH,-% % ) , 45.7 (CH oTrp & CH,-
B -FHHEFEH), 56.8(Cqg Aib) , 109.8 (C; Trp) , 111.8
(Cy; Trp) , 118.3 ( C4 Trp) , 118.7 ( Cs Trp) , 121.3

(C6 Trp),124.8(C2 Trp),126.4(C3)5'2 C5 ﬁ-$§‘¥
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(), 1266 (C4 FEH ), 127.3 (Cy Trp) , 128.7 ( C,, C3s,
Cs 2 C¢ FH ), 129.8(C, &k C¢ H-FHEFTH ), 133.0
(Cy #-HHE¥HE), 136.4 (Cg Trp) , 137.5 ( Cy4 #-FH
HE¥EHE), 1409 (C, EEH), 154.5(Cq =8 ) , 154.9

(Cq =™ ) ,171.9 (CO B ) -

(R) -N- (1- (5-FHH-4- (Mg -2-EFHE) -4H-1,2,4-=
g -3-% ) -2-(1H-BR-3- ) Z2&) -2-KE-2-BERFNE
B (&% 39)

'H NMR ( 300 MHz, DMSO0-d®, 300°K)

& (ppm) 1.23 ( 3H, s, CH; Aib) , 1.27 ( 3H, s, CH; Aib) ,
3.34 (1H, dd, J= 14 Hz & 6 Hz, CH, BTrp) , 3.43 ( 1H,
dd, J= 14 Hz & 9 Hz, CH, BTrp) , 4.13 ( 2H, s, CH,-¥
# ), 5.22 (1H, s, CH aTrp) , 5.35 ( 2H, s, CH.-#5 - 0%
) ,6.80 (1H, t, J,= 8 Hz, Hs Trp) , 6.92 ( 1H, t, J,= 8
Hz, Hs M oE & ) , 6.97 (1H, t, J,= 8 Hz, H¢ Trp) , 7.04
(1H, d, J,= 8 Hz, Hy Trp) , 7.07 ( 1H, d, J= 2 Hz, H,
Trp) , 7.10-7.16 ( SH, m, CHar ¥ & ) , 7.19 ( 1H, s, Hj
- HE) , 7.26 (1H, d, J,= 8 Hz, H; Trp) , 7.57 ( 1H,
t, Jo= 9 Hz, Hy # - X ) , 8.16 ( 3H, brs, NH, Aib) ,
8.36 (1H, d, Jop= 5 Hz, H¢ #H-Mw HZ) , 9.01 (1H, d, J=
8 Hz, NH ¥ ) , 10.85 ( 1H, s, NH g Trp) -

'3C NMR ( 75 MHz, DMSO-d%, 300°K)

& ( ppm) 23.4 ( CH; Aib) , 23.7 ( CH; Aib) , 28.6 ( CH,
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BTrp) , 30.4 (CH,-¥ % ) , 45.7 (CH aTrp) , 47.7 ( CH,-
#-mog &), 56.7 (Cq Aib) , 109.8 (Cs; Trp) , 111.8
(C; Trp) , 118.3 ( C4 Trp) , 118.6 ( Cs Trp) , 121.2
(Ce Trp) , 121.7 (Cs #-Mug E) , 123.3 (Cs # - 0F
Z ), 124.8 (C, Trp) , 127.1 (Cs ¥ H ) , 127.3 ( Co
Trp) , 128.8 (C, & Cs FH ), 129.0 (C3 K Cs F #) ,
135.6 (C, ¥ %), 136.4 (Cs Trp) , 137.5 ( Cq4 #5-IH 0%
Z), 149.5 (Cs #-HurH) , 154.1 (Cq =) , 154.2
(Cq =mM ), 1557 (C, #M-HwH), 172.0 ( CO F

% )

(R) -N-(1-(4-(4-Z2HEFTE) -5-FZ £ -4H-1,2,4-=
i -3-K ) -2- (1H-WB[BR-3-%H ) Z &) -2-FFE-2-FERNE
B (k&Y 43)

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

& (ppm) 1.10 ( 3H, t, J= 8 Hz, CH;-CH, #-Z ZX &) ,
1.25 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CH; Aib) , 2.53
(2H, q, J= 8 Hz, CH3-CH, #-Z2HZF & ) , 2.83 ( 4H, m,
CH,-CH,-X* ¥ ) , 3.34 (2H, m, CH; BTrp) , 5.07 ( 2H, s,
CH,-#-2oFEFH ), 5,19 (1H, m, CH aTrp) , 6.77 ( 2H,
d, Jo= 8 Hz, H; )t Hs & -2 HZF & ) , 6.81 (1H, t, Jo= 7
Hz, Hs Trp) , 6.99 (1H, t, Jo,= 8 Hz, H¢ Trp) , 7.05-7.10
(7H, m, CHar X X, H, k H¢ #H-Z2 EZFH ), 7.13 ( 1H,

d, J= 2 Hz, H, Trp) , 7.20 ( 1H, d, Jo= 7 Hz, Hy Trp)

b
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7.28 ( 1H, d, J,= 8 Hz, H; Trp) , 8.03 ( 3H, brs, NH,
Aib) , 8.94 (1H, d, J= 8 Hz, NHE £ ) , 10.79 ( 1H, s NH
il Trp) -

'*C NMR ( 75 MHz, DMSO-d%, 300°K)

8 ( ppm) 15.9 ( CH3;-CH, #/ -2 Z ¥ ¥ ) , 23.5 ( CH;
Aib) , 23.8 ( CH; Aib) , 26.5 ( CH,-CH,-¥ & ) , 28.1
( CH3;-CH, # -2 FZF & ) , 29.1 ( CH, BTrp) , 32.7
( CH,-CH,-% % ), 45.7 (CH aTrp) , 45.8 ( CH,-% -2 &
*H ), 56.8 ( Cq Aib) , 109.8 (C; Trp) , 111.8 ( C,
Trp) , 118.3 ( C4 Trp) , 118.7 ( Cs Trp) , 121.3 ( Cg
Trp) , 124.9 (C, Trp) , 126.5 (C3 & Cs #H-Z2 HEFH ) ,
126.6 (C4 (X E ), 127.3 (Co Trp) , 128.6 (C, B Cq -
ZHEFHE, Cy, C3, Cs & Cs FHE) ,133.1(C, H-Z2 &
2 ), 136.5 (Cg Trp) , 140.8 ( C, F #H ) , 143.8 ( C,
#-Z2EZEFHE ), 1546 (Cq =™ ), 154.9 (Cq =1 ) |
171.9 (COBE & ) -

(R) -N-(1-(4- (4-BHEEFH) -5-F Z ¥ -4H-1,2,4-
— M -3-FE ) -2- (1H-BI B -3-F ) Z &) R IE-4-% B &
(L&Y 44)

'H NMR ( 300 MHz, DMSO d°, 300°K)

8 (ppm) 1.42 (m, 2H, H; X Hs MRIEXE ), 1.55 (m, 1H,
Hs IR & ), 2.23 (m, 1H, Hy IRGEHE ), 2.75 ( m,
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# ), 3.13 (m, 1H, H, BRuEHE ), 3.32 ( m, 2H, CH,
BTrp) , 3.66 (s, 3H, OCH3) , 4.97 ( m, 2H, CH,-%-&# &
HE¥EHE ), 523 (m, 1H, CH aTrp) , 6.70 (s, 4H, CHar
H-FHEELFE), 687 (t, 1H, J,= 8 Hz, Hs Trp) , 7.00
(m, 2H, H, & H¢ Trp) , 7.07 (d, 2H, Jo= 8 Hz, H, & Hg
#* %), 7.14 (d, 1H, J,= 7 Hz, Hy Trp) , 7.18-7.30 ( m,
4H, H; Trp, Hs, Ha & Hs % & ) , 8.16 B 8.46 ( 2 m, 2H,
NH UEng i TFA® ), 8.66 (d, 1H, J= 8 Hz, NH & % ) ,
10.75 ( 1H, s, NH Bl Trp) -

'3C NMR ( 75 MHz, DMSO d¢, 300°K) :

8 (ppm) 24.9 (C; IRBEH ), 25.4 (Cs RIEE ),
26.5 ( CH,-CH,-X & ) , 29.2 ( CH, BT‘rp) , 32.7 ( CH,-
CH,-¥ %), 38.7(C, URUEER ), 42.7 (C, B C¢ EIE
#® ), 44.7 (CH Trp) , 453 (CH,-%-H & HZ¥ &) ,
55.5 (OCH3) , 110.2 (Cs Trp) , 111.7 ( C; Trp) , 114.4
(Cs k Cs H-FHEFTHEH) , 118.5(Cq Trp) , 118.7 ( Cs
Trp) , 121.3 ( C¢ Trp) , 124.4 (C, Trp) , 126.5 (C, B
Ce X EH ), 127.5 (Cy Trp) , 127.8 (C,, C, K Cs # -&H
sFHEFHEH ), 128.7 (C3, C4 K Cs FH ), 136.4 ( Cy
Trp) , 140.8 (C, X & ), 1553 (Cq =M ) , 155.4 ( Cq
=% ) , 159.1 (Cy, &H-\#g HZXFH ), 173.1 ( CO &
) -

(R) -N-(C1-(C5-(C2-(C1H-BIBR-3-F ) ZH) -4- (4-HF
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S EFTE) -4H-1,2,4-=Z W -3-FK ) -2- (1H-B| g -3-&E ) Z
BE) IRIE-4- % Bk (k&Y 45)

'H NMR ( 300 MHz, DMSO d°, 300°K) :

8 (ppm) 1.41 (m, 2H, Hs B Hs WRIEHE ), 1.54 ( dd,
1H, J= 13 Hz B 2 Hz, Hs R BE X ) , 2.23 (m, 1H, H,s IE
iEHE ), 2.72(m, 2H, H, B He¢ URIEHE ), 2.77-2.93
(m, 4H, CH,-CH,-B[ % ) , 3.06 (m, 2H, H, B Hs IE I
# ), 3.32(m, 2H, CH, BTrp) , 3.65 (s, 3H, OCH;) ,
4.94 (s, 2H, CH,-#-H £ X ¥ &% ) , 5.22 ( m, 1H, CH
aTrp) , 6.68 (s, 4H, CHar #-F & Z ¥ & ) , 6.87 ( m,
3H, Hs % He¢ Trp, Hs MWl ) , 6.98 (m, 4H, H, & He B
W, H, % Hy Trp) , 7.20-7.33 (m, 3H, Hs & H, B %, H,
Trp) , 8.15 K 8.46 (2 m, 2H, NH IR g &% TFA B ) |,
8.64 (d, 1H, J= 8 Hz, NH Eifig ) , 10.74 (s, 2H, NH B i
X NH Bl Trp)

'>’C NMR ( 75 MHz, DMSO d°, 300°K) :

8 ( ppm) 22.9 ( CH,-CH,-B| B ) , 24.9 (C; IRmEH ) ,
25.4 (Cs WRmER ), 26.0 (CH,-CH,-B[ B ) , 29.3 ( CH,
BTrp) , 39.1 (Cs WRUEHE ), 42.7 (C, Kk Cs IRIEHE )
44.7 ( CH aoTrp) , 453 (CH,- & -F § B X & ) , 55.5
( OCH;) , 109.5 (Cs3 Trp) , 111.7 (C; BB K C; Trp) ,
113.5 (C; mIBg) , 1144 (C3 Rk Cs H-FHEFTE) ,
118.5 (C4 BB K C4 Trp) , 118.6 (Cs BB K Cs Trp) ,

121.2 (C¢ W B ) , 121.3 (C¢ Trp) , 122.9 (C, BB} &
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C, Trp) , 127.2 (Cy MWl W) , 127.6 ( Cy Trp, C2 K Co
H-FagHETE),1279(C, H-FHHEFTHE) , 136.4
(Cg Trp) , 136.6 (Cs WM ) , 154.9 (Cq =M ) , 155.2
(Cq =™ ) , 159.0(Cy, H-Hg HZFXH), 173.0 ( CO
MRz D -

(R) -N-(C1-(4-(4-BHEFTH) -5-FZ H -4H-1,2,4-
=M -3-K ) -2- (1H-5 B -3-8 ) 2 &) -2-lF & Z B &
(k& 50)

'"H NMR ( 300 MHz, DMSO d°, 300°K)

8 (ppm) 2.78 ( m, 4H, CH,-CH,-ZF & ) , 3.26 ( 1H, dd, J=
14 Hz Kk 7 Hz, CH,; BTrp) , 3.39 (m, 3H, CH, BTrp Kk
CH,-NH,) , 3.65 (s, 3H, OCH3;) , 4.95 ( m, 2H, CH,-#f-
Heag ¥ HE ), 520 (m, 1H, CH aTrp) , 6.63 (s, 4H,
CHar #-F S HZ¥ %), 6.86 (t, 1H, J,= 7 Hz, Hs Trp) ,
6.99 (s, 1H, H, Trp) , 7.02 (t, 1H, Jo= 7 Hz, Hg¢ Trp) ,
7.10 (m, 2H, H, & H¢ F & ), 7.15 (d, 1H, Jo,= 7 Hz, H,
Trp) , 7.23 ( m, 3H, Hs, H4 % Hs Trp) , 7.31 (d, 1H, J,=
8 Hz, H; Trp) , 7.95 ( brs, 3H, NH,; Gly, TFA E ) , 9.20
(d, 1H, J= 8 Hz, NH BBt ) , 10.82 (s, 1H, NH B %
Trp) -

'3C NMR ( 75 MHz, DMSO d¢, 300°K)

8 ( ppm) 26.5 ( CH,-CH,-¥ & ) , 29.8 ( CH, BTrp) , 32.7

( CH,-CH,- % ) , 39.0 ( CH,-NH2) , 45.3 (CH,- #-#F#
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SHE¥HE), 454 (CH aTrp) , 55.4 (OCH3) , 109.7 ( Cs
Trp) , 111.8 (C; Trp) , 114.5 (C3s B Cs #H-HAEHHZ ¥
# ), 118.3 ( C4 Trp) , 118.9 ( Cs Trp) , 121.4 ( Cg
Trp) , 124.6 (C, Trp) , 126.5 ( C, B C¢ ¥ EH ), 127.3
(Cy Trp) ,127.7(C, #-HEHZFXH) , 127.8 (C, K Cs
#H-FHHE AZFHEH ), 128.7(C;3, Cak Cs X HE ), 136.4 ( Cg
Trp) , 140.9 (C, ¥ HE ), 1543 (Cq =" ) , 154.8 ( Cq
=% ), 159.0 (Cy H-FHALFTHE) , 166.1 ( CO B
) e

&

(R) -N-(1-(4-(4-BEHFTE) -5-FZ X -4H-1,2,4-
=W -3-%£) -2- (1H-BBI R -3-F ) ZH ) -2- (Hog-2-%)
ZEk (kEW s51)

'H NMR ( 300 MHz, DMSO d°f, 300°K) :

& ( ppm) 2.77-2,88 ( m, 4H, CH,-CH,-F & ) , 3.37 ( m,
2H, CH, BTrp) , 3.64 (s, 3H, OCH3) , 3.74 ( m, 2H, CH,-
- E) , 503 (m, 2H, CHL-#H-FHFHFT E ) , 5.24
(m, 1H, CH aTrp) , 6.65 (s, 4H, CHar #f-H § & ¥F
X ), 6.85(t, 1H, Jo,= 7 Hz, Hs Trp) , 7.01 ( m, 2H, H,
B He Trp) , 7.08 (d, 2H, Jo,= 7 Hz, H, & He¢ ¥ EH) ,
7.15 (d, 1H, Jo= 7 Hz, Hy Trp) , 7.21 ( m, 3H, H;, Hs &
Hs X% ), 7.27-7.36 (m, 2H, H; Trp B H:s #H - mE £)
7.58 (t, 1H, J= 6 Hz, Hs #-M o X ) , 8.04 (t, 1H, J,= 8

Hz, He #-M0E#£) ,8.62 (d, 1H, Jag= 5 Hz, He #F -0 F
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Z),9.17(d, 1H, J= 8 hz, NHE Bl ) , 10.81 (s, 1H, NH
G| % Trp)

'>C NMR ( 75 MHz, DMSO d°, 300°K) :

& (ppm) 26.4 (CH,-CH,-% % ) , 29.2 (CH, BTrp) , 32.4
( CH,-CH,-% % ) , 41.7 (CH,-# - w X ) , 45.3 ( CH
aTrp) , 457 (CH,- ¥ -F § Z ¥ &% ) , 555 ( OCH;) ,
109.7 (C3 Trp) , 111.8 (C; Trp) , 114.4 (C3 K Cs #f-
HEZ¥HE), 118.4 (C4 Trp) , 118.8 (Cs Trp) , 121.4
(Ce¢ Trp) , 124.1 (Cs3 H-MHmwEHE) , 124.6 (C, Trp) ,
126.4 (Cs #-HmEHE) , 126.6 (C, kB C¢ FEH ) , 127.2
(Coy Trp) ,127.4(C, #H-FHEFXHE) ,127.9 (C, & Cq
#H-FagEFHE), 128.7(C3, C4 & Cs FEH ) , 136.4 ( Cy
Trp) , 140.5 (C, E &) , 142.1 (C, #H-HwEHE) , 145.3
(Ce #-MuoEgFE) , 153.0(C, #-mHuwEH) , 154.5 ( Cq
=% ), 1553 (Cq =" ) , 159.1 (Cs H-FHgHEFE),
167.9 ( CO i f% )

(R) -N-(1-(4-(2,4-“ R HEEFE) -5-X 2 & -4H-
1,2,4- =W -3-% ) -2- (1H-B| B -3-BE ) Z &) -2-M g P K
B (&Y 64) :

'H NMR ( 300 MHz, DMSO d°f, 300°K) :

& ( ppm) 2.83 ( m, 2H, CH,-CH,-F & ) , 2.90 ( m, 2H,
CH,-CH,-%¥ % ) , 3.48 (m, 2H, CH, BTrp) , 3.57 (s, 3H,

OCH;) , 3.61 (s, 3H, OCH;) , 4.97 (d, 1H, J= 17 Hz,
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CH,-# . #-—_FHFg HZF*H) , 509 (d, 1H, J= 17 Hz, CH,-
W H-— HFg X FH), 556 (m, 1H, CH aTrp) , 6.18
(dd, 1H, Jo= 8 Hz K Jn= 2 Hz, Hs #.%-—FH g HZ ¥
H), 6.41 (d, 1H, Ju= 2 Hz, H; #H . #-— #§H FH) ,
6.55 (d, 1H, Jo= 8 Hz, H¢ # . & -— F g H FH), 6.87
(t, 1H, J,= 8 Hz, Hs Trp) , 7.01 (t, 1H, Jo= 8 Hz, Hg
Trp) , 7.08 (m, 3H, H, Trp, H, & He¢ EEH ) , 7.14 ( d,
l1H, Jo,= 7 Hz, H4 Trp) , 7.19-7.31 ( m, 4H, H; Trp, Hi, H;,
& Hs HFH ) , 7.56 (t, 1H, J= 8 Hz, NHE £ ) , 7.91 ( m,
2H, H4  Hs #H-MpH ) , 8.57 (d, 1H, Jap= 5 Hz, Hs
A - &) , 9.16 (d, 1H, J,= 8 Hz, Hs #-MHwEXH) ,
10.80 (s, 1H, NH W\ Trp)

'*C NMR ( 75 MHz, DMSO d°, 300°K) :

8 (ppm) 26.2 ( CH,-CH,- X % ) , 28.8 ( CH,; BTrp) , 32.1
( CH2-CH,-ZF & ) , 43.0 (CH,-# . & -— F g & ¥ &)
45.5 ( CH aTrp) , 55.6 ( OCH;) , 55.8 ( OCH;) , 98.9

(Cy M H-ZFagHEFTHE), 1050(Cs #H &H-—FHE

*~H) ,109.5 (C; Trp) , 111.8 (C;, Trp) , 114.4 ( C, 5,

#H-—FsgHFH), 118.4 ( C4 Trp) , 118.8 ( Cs Trp) ,
121.4 ( C¢ Trp) , 122.4 (Cy #B-MHmE HE e) , 124.4 ( C,
Trp) , 126.7 (C¢ #M . H-—FHgHEFTH) , 127.2 (Cs #-
Mo HE) , 127.5 ( Cy Trp) , 128.6-128.8 ( C,, C3, C4, Cs
Kk Cs %g), 136.4 ( Cs Trp) , 138.1 ( Cs # -0 g &

e) , 140.2 (C, KX H ), 148.8 (Cs #H-HH iz E e¢) , 149.3
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(Cr, #H-HugHE e) , 1552 (Cq =™ ) , 1554 (Cq =
) , 157.9 (C, M. H-Z FgHFH), 161.0 ( Cs #,
#H-—FagHEFH) ,163.9 (COERKR) -

(R) -N-(1-(4-(24-“ B EHEEFHE) -5-F L X -4H-
1,2,4-=0 -3-K ) -2- (1H-B|BR-3-FK ) Z &) HE-2-%
& (L&Y 66) :

'"H NMR ( 300 MHz, DMSO d°, 300°K)

8 ( ppm) 2.87 ( m, 4H, CH,-CH,-Z% # ) , 3.51 ( m, 2H,
CH, BTrp) , 3.58 (s, 3H, OCH3) , 3.59 (s, 3H, OCH;) ,
4.97 (d, 1H, J= 17 Hz, CHL,-# . % -~ A HZ ¥ H) , 508
(d, 1H, J= 17 Hz, CH,-# . % -— H S X ¥ HZ) , 5.56 (s,
1H, CH aTrp) , 6.10 ( dd, 1H, Jo= 8 Hz B Jn= 2 Hz, Hs;
M B -—HEEHEFH),6.36 (d, 1H, Im= 2 Hz, H;y 5, % -
—_Hs X FxH), 6.40 (d, 1H, J,= 8 Hz, He #, 8% -—= H &
ZEFH), 687 (t, 1H, J,= 8 Hz, Hs Trp) , 7.00 (t, 1H,
Jo= 7 Hz, H¢ Trp) , 7.09 ( m, 3H, H, Trp, H, & H¢ &
#),7.15(d, 1H, Jo,= 7 Hz, Hy Trp) , 7.19-7.28 ( m, 3H,
Hy, Hs % Hs &), 7.36 (d, 1H, J,= 8 Hz, H; Trp) ,
8.61 (t, 1H, J= 2 Hz, Hs #-p# &), 8.78 (d, 1H, J= 2
Hz, Hs # -4 & Z ) , 8.94 (d, 1H, J= 1| Hz, He¢ #F-04 0%
H),9.26(d, 1H, J= 8 Hz, NHE} ), 10.78 (s, 1H, NH
Blgk Trp) -

'3C NMR ( 75 MHz, DMSO d°®, 300°K) :
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8 (ppm) 26.1 (CH,-CH,-% % ) , 28.4 ( CH, BTrp) , 32.1
( CH;-CH,-F £ ) , 42.9 (CH.,- M. #H-—FgHEFTH) ,
45.5 ( CH aTrp) , 55.5 ( OCHs;) , 55.8 ( OCH;) , 98.7
(Cy WM H-ZFagBEFHE), 1049 (Cs . H-—FgH
*HE) , 1097 (Cy B H-ZFagHEFHE), 111.8 ( Cq
Trp) , 114.5 ( C, # .8 -—@# g # ¥ HZ) , 118.5 ( C,
Trp) , 118.8 ( Cs Trp) , 121.4 ( Cs Trp) , 124.4 ( C,

® Trp) , 126.7 ( Cs # . % -" F K & F &) , 127.5 ( Cy
Trp) , 128.1 (C, % %), 128.7-128.8 ( C,, C;, Cs & Cg
EE ), 136.4 (Cg Trp) , 140.3 ( C, EXE ) , 141.2 ( Cy
W H - F g ETE), 144.2 (Co, - EHE) , 144.3
(Cs #-tEHE), 146.8 (Cs #H-ltE#EH ) , 155.2 ( Cqgs
=% ), 157.7(C, . H -—HgHXFTH), 160.7 (CO &
& ) ,162.9 (Cy W H-ZFHEFTHE)

. (S) -N-(C (R) -1-(5-(2-(1H-B WB-3-5%) Z &) -4-
(2,4-— B HFHE ) -4H-1,2,4-= W -3-52 ) -2- ( 1H-B
R-3-%) 28 ) WRHK-2-KEE (L&D 70) :

'"H NMR ( 300 MHz, DMSO d°%, 300°K) :

& ( ppm) 1.40 ( m, 1H, H; Pro ) , 1.53 ( m, 1H, H,
Pro ) , 1.71 ( m, 1H, Hy Pro ) , 2.09 ( m, 1H, Hs Pro ) ,
2.90 ( m, 4H, CH,-CH,-MB| B ) , 3.06 (t, 2H, J= 6 Hz, H;
Pro ) , 3.28 (m, 2H, CH, BTrp) , 3.40 (s, 3H, OCH3) ,

3.80 (s, 3H, OCH3;) , 3.80 ( m, 1H, CH aPro ) , 4.80 (d,
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1H, J= 17 Hz, CH,-# , # - —_ A g X FH) , 54 (d, 1H, J=
17 Hz, CH,-# . - —_ #§ X ¥ %) , 5.1 (m, 1H, CH
aTrp) , 6.26 (dd, 1H, Jo,= 8 Hz & Jun= 2 Hz, Hs #,6 % - —
e ZFHE),638(d, 1H, J,=8 Hz, Hy #. % - = F 5 &
THE) ,6.53(d,1H, Ja=2Hz, H; M. &H-—HEHEZFTHE)
6.84 (t, 1H, Hs 05 % ) , 6.91 (t, 1H, Jo,= 8 Hz, Hs Trp) ,
6.93-7.07 (m, 4H, H, & H¢ B, H, & H¢ Trp) , 7.16
. (d, 1H, J,= 8 Hz, Hy Trp) , 7.29 ( m, 3H, Hs & H, B &},
H; Trp) , 8.39 & 9.10 (2 m, 2H, NH Pro TFA B ) , 9.22
(d, 1H, J= 8 Hz, NHE &k ) , 10.76 (s, 1H, NH W@ ) ,
10.80 (s, 1H, NH M\ ¥ Trp)
'*C NMR ( 75 MHz, DMSO d°, 300°K)
8 ( ppm) 22.9 ( CH,-CH,-Bj B ) , 23.5 ( C4 Pro ) , 25.8
( CH,-CH,-WBB| B ) , 29.6 (CH, BTrp) , 29.8 ( C; Pro ) ,
41.9 (CH,-# . - — Fg HZF*H), 45.2 (CH aTrp) , 46.0

‘ (Cs Pro ) , 55.7 ( OCH;) , 55.9 ( OCHs) , 59.3 ( CH

B

aPro ) ,99.0(Cs M &H-—FHFHE), 105.1 (Cs #,

H-—FaFEFTHE), 109.7(Cs Trp) , 111.8 (C; Bl ®R K
C; Trp) , 113.4 (Cs W) , 115.6 (C, 4. %-—F & &
T&E) , 118.4 (Cy BIBRKE Cq4 Trp) , 118.7 (Cs BB K
Cs Trp) , 121.4 (Cs WIBE K C¢ Trp) , 123.0 ( C, B B R
C, Trp) , 127.2 (Co BB ), 127.3 ( Cy Trp) , 128.1 ( Cy
M- FHEHEFHE), 136.5(Cs Trp) , 136.6 ( Cs W
W), 1550 ( Cq =™ ) , 1578 (C, H. H-—FH5HXF
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), 1609 (Cs B HE -ZFaHEFHE), 168.1 (CO
& )

(R) -N-(C1-(5-(C2-C1H-3| B -3-F ) Z F) -4-(2,4-
ZTHEEFE) -4H-1,2,4-Z W 3-8 ) -2- ( 1H-B B -3-
H)ZE) MW®-2-REE (LEW 71) :

'H NMR ( 300 MHz, DMSO d°, 300°K) :

8 ( ppm) 3.01 ( m, 2H, CH,-CH,-WH B ) , 3.10 ( m, 2H,
CH,-CH,-B| B ) , 3.51 (m, 2H, CH, BTrp) , 3.55 (s, 3H,
OCH;) , 3.57 (s, 3H, OCH3;) , 5.15 (d, 2H, J= 7 Hz,
CH,-# . % -Z FH HZ FH), 563 (m, 1H, CH aTrp)
6.08 (dd, 1H, Jo= 8 Hz & Jm= 2 Hz, Hs # #-— FHHEF
#),6.35(d, 1H, Ju= 2 Hz, Hy . #H-ZFHHEFH) ,
6.53 (d, 1H, Jo= 8 Hz, H¢ # H-ZFHEFTHE) , 6.89
(m, 2H, Hs B % & Hs Trp) , 6.99 (m, 2H, He¢ BB K
He¢ Trp) , 7.08 ( m, 2H, H, B B K% H, Trp) , 7.29 ( m, 3H,
Hys Trp, He & H; BB ) , 7.41 (d, 1H, J,= 8 Hz, H; Trp) ,
8.61 (t, 1H, J= 2 Hz, Hs #-m &) , 8.79 (d, 1H, J= 2
Hz, Hs #5-M 8 ) , 8.94 (d, 1H, J= 1 Hz, H¢ #-H 8 ) ,
9.43 (d, 1H, J= 8 Hz, NH @ B ) , 10.84 (s, 2H, NH B B
K NH BBk Trp)

'C NMR (75 MHz, DMSO d°, 300°K) :

& (ppm) 22.0 ( CH,-CH,-B| B ) , 25.3 ( CH,-CH,-B| ) ,

27.9 ( CH, BTrp) , 44.1 (CH-H . H - F g HZ T H) ,
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45.5 ( CH oTrp)

(Cs #H #H-—F

, 55.5 ( OCH;) , 55.8 ( OCH;) , 98.8

saHZ FH), 104.9 (Cs

A - F g R

*#), 109.3 (C; Trp) , 111.8 (C; Mm g Kk C; Trp)

112.1 ( C3; Bl &R ) , 113.4 (Cy H . H-ZFHHEFHE)

118.4 ( C, B )

Cs Trp) , 121.5 (

127.4 ( Cy Trp) ,

. 141.2 ( C¢ #5 -1t

, 118.5 (C4 Trp) , 118.8 ( Cs 05 B K

Ce Bl Kk Cs Trp) , 1

%) , 144.1 ( C, # -

# - ) , 146.8 ( Cs #5 - B ) , 155
) . 1578 (C, # . H-ZF g H FH)
, 163.2 (Cy M H-ZFagHEFHE)

156.0 ( Cq = m

161.0 ( CO & B& )

(R) -N- (1-(5-

“THEETE)

(2- C1H-W5 Bg -3-% )

-4H-1,2,4-= W _3_% )

HE)ZE) 2-HEPRERE (&Y 73) :

‘ 'H NMR (300 MH

z, DMSO d%, 300°K) :

8 ( ppm) 2.94 ( m, 4H, CH,-CH,-0 0§ )

CH, BTrp) , 3.57

(s, 3H, OCH;) , 3.60

27.0 ( Co 5 BR )

136.4 ( Cg Trp) , 136.6 ( Cg 105 mg )

b

2

b

B ) , 144.3 ( C;

4 (Cq = m)

3

H

Z &) -4- (2,4-

-2- ( 1H-mB) g -3-

, 3.47 ( m, 2H,

(s, 3H, OCH3;)

5.05(m, 2H, CH,-# ., #-—_ #F g X FH ), 556 (m, 1H

CH aoTrp) , 6.14

(dd, 1H, J,= 8 Hz Kk J

B -—EHgHEFTH), 6.41 (d, 1H, Ju= 2
FeaegHE¥FH), 652 (d, 1H, J,= 8 Hz, Hs

*HE) , 6.88 (t,

b

b

m= 2 Hz, Hs 5,

HZ, H3 ﬁ{,i‘?-:

W H-—HEHE

2H, Jo= 7 Hz, Hs Bl B B Hs Trp) , 6.99

(t, 1H, Jo= 8 Hz, H¢ Trp) , 7.01 (t, 1H, J,= 8 Hz, Hg¢ 5
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), 7.04 (d, 1H, J= 2 Hz, H, Trp) , 7.07 ( d, 1H, J= 2
Hz, H, BB ) , 7.27-7.33 ( m, 4H, H, & H; Trp, Hs & H;
M), 7.55 (m, 1H, NH ﬁﬂi") , 7.90 (m, 2H, Hy & Hs
#-mgge Z) , 8.57 (d, 1H, Jop= 4 Hz, He #-MH @& %) ,
9.15 (d, 1H, J= 8 Hz, Hs # - @ &) , 10.78 ( brs, 2H
NH 05| B & NH 0% Trp)

'C NMR ( 75 MHz, DMSO d°, 300°K) :

8 (ppm) 22.3 ( CH,-CH,-B[ B ) , 25.6 ( CH,-CH,-B| B ) ,
28.9 ( CH, BTrp) , 43.1 (CH-# . & - - F H & ¥ £ )
45.5 ( CH aTrp) , 55.5 ( OCH3;) , 55.8 ( OCH3;) , 98.9
(Cs HH-ZFHEFHE), 105.0(Cs #. - — F&H &
®*FH), 109.5(C; Trp) , 111.8 (C; BB K C,; Trp) ,
112.8 ( C; Mmer ), 114.4 (Cy, #H . H-ZFagXFH),
118.4 ( C4 WM K C4 Trp) , 118.7 (Cs MW EBE ) , 118.8
(Cs Trp) , 121.4 (C¢ BB K Cs Trp) , 122.5 ( C, B

A
K Cy #-Mtpe#) , 123.1 (C, Trp) , 127.1 ( Cs #5- M 0E

H) ,127.2 (Cy W), 127.5 ( Cy Trp) , 128.6 ( C¢ 5,

#H-ZFaEHEFTH) ,136.4(Cs Trp) , 136.6 (Cy BB ) ,
139.1 (Cs4 #-MoE) , 146.6 (Cs #M-luoE HE) , 150.6
(C, #-Mtupw £) , 1555 ( Cq =Z™ ) , 155.6 ( Cq =
), 1578 (Co B H-ZFHEFHE) , 161.0 (Cs #,
H-ZFagHEFTHE) ,163.9(CO M K)

(R) -1- (5-(C2- C1H-B[ Bg-3-F ) Z &) -4- (2,4-Z F
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S HFXH) -4H-1,2,4-Z W -3-F ) -2- (1H-B B -3-X) Z
e (&YW 74) :

'"H NMR ( 300 MHz, DMSO d°, 300°K) :

§ ( ppm) 2.79 ( m, 2H, CH,-CH,-WB B ) , 2.86 ( m, 2H,
CH,-CH,-MBj B ) , 3.30 (dd, 1H, *J= 14 Hz & 5 Hz, CH,
BTrp) , 3.38 (dd, 1H, J= 14 Hz & 6 Hz, CH, BTrp) ,
3.62 (s, 3H, OCH;) , 3.63 (s, 3H, OCH;) , 4.47 (d, 1H,
J= 17 Hz, CHL- . & -— A H ¥ HZ) , 4.59 (d, 1H, 3I=
17 Hz, CHL,-# . & - — F & X FHE ), 6.11 (dd, 1H, J,= 8
Hz & Jn= 2 Hz, Hs # . #H-—F g5 HZ FHZ), 6.20 (d, 1H,
Jo= 8 Hz, H¢ #H . & -— FEEHZ FTH), 6.45 (d, 1H, JTp= 2
Hz, Hy #. % - " FHF & HZ ¥HE), 6.87 (t, 1H, J,= 8 Hz, H;
Trp) , 6.91 (t, 1H, J,= 8 Hz, Hs W ) , 7.00-7.04 ( m,
2H, H¢ MW W B H¢ Trp) , 7.07 (s, 1H, H, BB ) , 7.09
(s, 1H, H, Trp) , 7.17-7.35 ( m, 4H, H, & H, M@ B, H,
% H; Trp) , 8.75 ( brs, 3H, NH, TFA B ) , 10.78 (s, 1H,
NH Mm@ mB),11.00 (s, 1H, NH B/ Trp)

13C NMR ( 75 MHz, DMSO d%, 300°K)

8 (ppm) 22.9 ( CH,-CH,-I5[ Bg ) , 25.7 ( CH,-CH,-W| g ) ,
29.9 (CH, BTrp) , 41.5 (CH,-# . - F g H FXH) ,
46.5 ( CH oTrp) , 55.6 ( OCH;) , 55.9 ( OCH3;) , 98.8
(Cy HH-ZFagHFHE), 1050(Cs B H-Z—FgH
), 107.4 (C3; Trp) , 111.8 ( C; BB K C; Trp) ,

113.4 (C3 W) , 115.1 (Cy, B H-ZFagHFFH),
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118.0 ( C4 WM ), 118.4 (C4 Trp) , 118.6 ( Cs Trp) ,
119.0 (Cs HBfwg ), 121.3 (C4 Trp) , 121.6 ( Cs¢ W B ) ,
122.9 ( C, BB ), 125.4 (C, Trp) , 127.1 ( Cy W B K

Co Trp) , 128.5 (Cs #H . #H-—HHH FTH) , 136.5 ( Cy

Trp) , 136.6 (Cs W M) , 152.3 (Cq =) , 155.6 ( Cq

=), 1576 (C:, M H-ZFaFEFHE), 160.8 (Cs #,

H-ZHFagEFTHE)

(R) -N-(1-(4-(4-F&HEHFEHE) -5-F Z & -4H-1,2,4-
=" -3-% ) -2- (1H-B B -3-F ) Z &) -2-M g B 8§ &
(&YW 79) :

'H NMR ( 300 MHz, DMSO d°, 300°K) :

5 (ppm) 2.85 (m, 4H, CH,-CH,-¥ % ) , 3.51 ( m, 2H,
CH, BTrp) , 3.59 (s, 3H, OCH;) , 5.11 (d, 1H, J= 17 Hz,
CH,-#-F &S HZ¥%E), 523 (d, 1H, J= 17 Hz, CH,-% - &
SH¥HE), 551 (m, 1H, CH aTrp) , 6.59 (d, 2H, J,= 8
Hz, Hy kR Hs #-FH G EZ¥H ), 6.73 (d, 2H, J,= 8 Hz, H,
Rk He #-HEHEE¥HE),6.87 (t, 1H, J,= 8 Hz, Hs Trp) ,

7.01 (t, 1H, J,= 8 Hz, H¢ Trp) , 7.06 ( m, 2H, H, K& Hy

I

%%) , 7.10 (d, 1H, J= 2 Hz, H, Trp) , 7.14 (d, 1H, J,
7 Hz, H4 Trp) , 7.24 ( m, 3H, Hs, Hs & Hs F X ) , 7.34
(d, 1H, Jo= 8 Hz, H; Trp) , 7.55( m, 1H, NH E ik ) ,
7.88 (m, 2H, Hy }t Hs #-#t o HE ) , 8.56 (d, 1H, Jop= 4

Hz, H6 #8-Mf o # ) , 9.20 (d, 1H, Jo= 8 Hz, H; #-M &
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Z) ,10.80 (s, 1H, NH BB Trp)

'>C NMR ( 75 MHz, DMSO d°, 300°K) :

& (ppm) 26.2 (CH,-CH,-% % ) , 28.6 ( CH, BTrp) , 32.1
(CH,-CH,- % # ) , 45.5 (CH aTrp) , 46.2 ( CH,-#-F &
HE¥ %), 554 (OCH;) , 109.6 (C3 Trp) , 111.8 ( C;4
Trp) , 1143 (C3 K Cs #H-FHHZFHE) , 118.5 ( Cy4
Trp) , 118.8 ( Cs Trp) , 121.4 ( Cs Trp) , 122.5 ( C5 #5-
Mgg &), 124.5 (C, Trp) , 127.2 (C, B C¢ EH ) ,
127.4 (Cy Trp R C, ¥ -FEHHEFXHEH) , 127.8 (Cs #H-H
gEHE) , 128.7 (C Kk Cs H-FHEFTE) , 128.-8(C3, C,
F Cs ZEH ), 136.4 (Cy Trp) , 138.1 (Cy #M-WHIEXE) ,
140.3 (C, EH ), 148.7 (Cs #M-WHiuwE £ ) , 149.3 ( C,
A - ), 155.0 ( Cq =™ ) , 1553 (Cq =% ) ,
159.0 (Cs H-FHEFEHE) , 164.1 (CO B fz)

(R) -N- (1-(C5-(C2-(C1H-B| B -3-F& ) Z &) -4- (4-H
SFHFTE) -4H-1,2,4- =8 -3-F ) -2- (1H-B R -3-E ) Z
H) 2-MmrEHFER (LEaW 80) :

'H NMR ( 300 MHz, DMSO d°, 300°K) :

5 ( ppm) 2.95 ( m, 4H, CH,-CH,-WB B ) , 3.48 ( m, 2H,
CH, BTrp) , 3.58 (s, 3H, OCH3) , 5.16 ( m, 2H, CH,- -
HEBZ¥HEH),S550(m, 1H, CH aTrp) , 6.57 (d, 2H, J,=
8 Hz, Hy R Hs #-FHHZ¥H ), 6.72 (d, 2H, JI,= 8 Hz,
H, % He & -HEHEEZFHE) , 6.87 (t, 2H, J,= 8 Hz, Hs Trp

- 188 -



1432417

(185)

B Hs B ), 6.96-7.07 (m, SH, H, B Hs B0, H,, H,
% Hs Trp) , 7.27-7.34 (m, 3H, Hy & H; BB, H; Trp) ,
7.55 (m, 1H, NHEif ) , 7.88 ( m, 2H, H, & Hs # -0 52
Z ), 8.56 (d, 1H, Jap= 4 Hz, H¢ #M-Hw HZ) , 9.18 ( d,
1H, Jo= 8 Hz, Hy # - g &) , 10.77 ( brs, 2H, NH B B
Trp & NH @] B} )

'3C NMR ( 75 MHz, DMSO d°%, 300°K) :

8 ( ppm) 22.4 ( CH,-CH,-B| Bg ) , 25.7 ( CH,-CH,-%| g ) ,
28.9 (CH, BTrp) , 45.5 (CH aTrp) , 46.2 (CH,-%-# &
E¥HE ), 554 (OCH;) , 109.7 (Cs Trp) , 111.8 ( C,
Trp K C, BIME ), 112.6 (Cs BB ), 114.3 (C3 B Cs
H-FagHEFTE), 118.4 (Cs Trp K C, B B ), 118.7
(Cs MWBE), 118.8 (Cs Trp) , 121.4 ( Cs Trp K& C¢ 0B
e ) , 122.4 (Cs #M-HEHER C, B B, 124.5 ( C,
Trp) , 126.7 ( Cy WM ) , 127.1 ( Cy Trp) , 127.2 ( Cs
M- , 127.5(C, H-FHHEFH) , 127.7(C, &
Ce B -FH G HZFHH ), 136.4 (Cg Trp) , 136.6 ( Cg 0B
R D), 138.1 (Cy #H-MuogFE) , 148.7 (Cs #M-HwEH) ,
149.3 (C, #-WmwHE) , 1553 (Cq =™ ), 159.0 ( C,

H-FagHEFTHEH),164.0 (COH )

(R) -N-1- (5-(2-(C1H-B| B -3- ) Z2 &) -4- (4-BH &
HFxXHE) -4H-1,2,4- =% -3-H ) -2- (1H-B| g -3-FK ) Z
H) IR -2-%EK (bh& % 81)
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'"H NMR ( 300 MHz, DMSO d°, 300°K) :

8§ (ppm) 2.18 (m, 2H, NH IE® ) , 2.96 ( m, 6H, H,, Hs
B He¢ U8 ), 3.34 (d, 2H, J= 7 Hz, CH, BTrp) , 3.57
(m, 4H, CH,-CH,-B[ % ) , 3.61 (s, 3H, OMe) , 3.64 ( m,
1H, H; UER08E ) , 4.82 (m, 2H, CH,-#-H HZ ¥ &% ) , 5.40
(m, 1H, CH aTrp) , 6.45 (d, 2H, Jo= 8 Hz, H; & Hs #f-
HEgZ¥XHE), 651 (d, 2H, J,= 8 Hz, H, § H¢ & -FH &
HEH¥HEH), 6.65-7.47 (m, 10H, CHar, B B & BB Trp) ,
8.95 (m, IH, NHE B ), 10.88 (d, 1H, J= 2 Hz, NH B
M) ,10.91 (s, 1H, NH BB Trp)

'C NMR ( 75 MHz, DMSO d¢, 300°K) :

& ( ppm) 22.5 ( CH,-CH,-B| B ) , 25.6 ( CH,-CH,-B| B ) ,
31.3 ( CH, BTrp) , 41.9 (CH,-#-FB  HZ ¥ & ) , 47.7
(CH aTrp, Cs & Cs WRMBE ) , 55.5 (OCH3 & C, WEEE ) ,
61.1 (Cs3 WEME ) , 109.3 (C; Trp) , 111.7 (C, BB KE C,
Trp) , 114.0 (C5; WM ) , 114.3 (C3 k Cs #H-FAH HZF
B ) ,118.6 (Cs B B), 118.7 (Cy4 Trp) , 118.9 ( Cs M
e B Cs Trp) , 121.4 ( Cs¢ MW B ) , 121.5 ( C¢ Trp) ,
123.9 ( C, BB Kk C, Trp) , 127.0 (Cy MW M) , 127.2
(Coy Trp) , 127.7(C, B -HEHEEZXHE), 128.1 (C, B Cq
H-FaEFE), 1363 (Cs Trp) , 136.5 ( Cs B B ) ,
155.5 (Cq =™ ), 162.2 (Cs H-HFHEFTH), 171.1
(COEER) -
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(§) -N-C (R) -1-(5-(C2-(C1H-B[Bg-3-F) Z &) -4-
(4-FH HE T HE) -4H-1,2,4-= 8 -3-FH ) -2- ( 1H-B B -3-
) Z2HE) WRk-2-AEKE (KE&? 89)

'H NMR ( 300 MHz, DMSO d°, 300°K)

8 (ppm) 1.42 ( m, 1H, H3 Pro ) , 1.52 ( m, 1H, H4 Pro) ,
1.72 ( m, 1H, H4 Pro) , 2.07 ( m, 1H, H; Pro) , 2.94 ( m,
4H, CH,-CH,-M3| B ) , 3.05 (t, 2H, J= 6 Hz, Hs Pro) ,
3.30 ( m, 2H, CH, BTrp) , 3.67 (s, 3H, OCH3) , 3.96 ( m,
1H, CH aPro ) , 5.02 (s, 2H, CH,-#-# 5§ X ¥ & ) ,
5.19 (m, 1H, CH aTrp) , 6.73 (s, 4H, CHar % -F# H§ HZ ¥
®H ), 6.84 (t, 1H, Jo= 8 Hz, Hs B/ ) , 6.90 (t, 1H, J,=
8 Hz, Hs Trp) , 6.93-7.06 ( m, 4H, H, & H¢ W, H, &
H¢ Trp) , 7.17 (d, 1H, J,= 8 Hz, H4y Trp) , 7.29 (d, 3H,
Jo= 8 Hz, H4 X H, B, H; Trp) , 8.39 & 9.10 ( 2 m, 2H,
NH Pro TFA B ) , 9.25 (d, 1H, J= 8 Hz, NH i ) ,
10.76 (s, 1H, NH m¢ ) , 10.80 (d, 1H, J= 2 Hz, NH [
k Trp) -

'*C NMR ( 75 MHz, DMSO d°%, 300°K)

5 ( ppm) 22.8 ( CH,-CH,-WB B ) , 23.5 ( Cs Pro) , 25.8
( CH,-CH,-B| B ) , 29.4 (CH, BTrp) , 29.8 ( C3 Pro) ,
45.2 (CH aTrp) , 455 (CH,-& -F g EZFHE ), 46.0 ( Cs
Pro) , 55.5 (OCH3) , 59.3 (CH aPro) , 109.6 ( C3; Trp) ,
111.8 ( C; Bl g Kk C; Trp) , 113.4 (C; BB ) , 114.6

(Cs k Cs H-FgHEFxH), 118.4 (C, W[ B ), 118.5
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(Cs Trp) , 118.7 (Cs BB K Cs Trp) , 121.4 ( Cg B B}
B C¢ Trp) , 123.0 (C, Trp) , 124.7 (C, BB ) , 127.2
(Co W BE) , 127.3 (Cy Trp) , 127.7 (C, # -H & H ¥
#) ,127.8 (C, kR Cs H-FHEFTHE) , 126.5(Csg Trp) ,
136.6 ( Cs M| W), 154.8 (Cq = MW ) , 154.9 ( Cq =

) ,159.2(Cqy H-FHEFE) , 168.2 (CO B &)

(R) -N-(C (R) -1-(5-(C2-(1H-I| B -3-FE ) Z &) -4-
(4-FE EFHE ) -4H-1,2,4- =8 -3-FK ) -2- (1H-W| B -3-
E)ZE) Uik -2-AEE (L&Y 90) :

'H NMR ( 300 MHz, DMSO d°, 300°K) :

8 (ppm) 1.23 ( m,1H, Hs Pro) , 1.52 ( m, 1H, H4 Pro ) ,
1.74 ( m, 1H, Hy Pro ) , 2.08 (m, 1H, H; Pro ) , 2.81
( m, 2H, Hs Pro ) , 2.90-3,14 ( m, 4H, CH,-CH,-03| & ) ,
3.31 (dd, 1H, J= 14 Hz Kk 7 Hz, CH, BTrp) , 3.41 ( dd,
1H, J= 14 Hz Kk 8 Hz, CH, BTrp) , 3.63 (s, 3H, OCH;) ,
4.05(m, 1H, CH aPro ) , 4.86 (s, 2H, CH,-®%-H 5§ EF¥
X)), 521 (m, 1H, CH aTrp) , 6.63 (s, 4H, CHar & -&#H
sHZ¥XHE ), 6.88 (t, 2H, J,= 7 Hz, Hs BB B Kk Hs Trp) ,
7.02 (m, 4H, H, ¢ Hg¢ 05|, H, ¢ Hg¢ Trp) , 7.26-7.34
(m, 4H, Hy ;¢ H; W g, Hy &z H; Trp) , 8.51 & 9.18 (2
m, 2H, NH Pro, TFA B ) , 9.27 (d, 1H, J= 8 Hz, NH E
g ), 10.73 (s, 1H, NH 058 ), 10.80 (s, 1H, NH 8| ¢

Trp) .
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'’C NMR ( 75 MHz, DMSO d%, 300°K) :
& (ppm) 22.8 ( CH,-CH,-MB|®¢ ) , 23.8 (C4 Pro ) , 25.9
( CH,-CH,-B| % ), 29.7 (CH, BTrp B C; Pro ) , 45.4
(CH,-#-# § Z£5¥ %), 458 (CH aTrp) , 46.1 ( Cs
Pro ) , 55.5 ( OCH3) , 59.2 ( CH aPro ) , 109.7 ( C,
Trp) , 111.8 ( C; Trp) , 111.9 ( C; W[ B ) , 113.4 ( C,
Gl ) , 114.4 (Cs k Cs #H-FHHEFHE) , 118.3 ( Cs 0§
. M) , 118.5 ( C4 Trp) , 118.6 (Cs M B ) , 118.9 ( Cs
Trp) , 121.4 (Cs BB K Cs Trp) , 122.9(C, BIBREE C,
Trp) , 127.2 (Cy MW[BE ) , 127.4 (Cs Trp) , 127.6 ( Cy,
C, Ft Cs¢ H-FHEHEF¥XHE), 136.5(Cg Trp) , 136.6 ( Cyg
Bl B ) , 154.4 (Cq =™ ), 155.0 (Cq =™ ) , 159.1

(Cs H-FHEFHE) , 168.3 (CO B &)

(R) -N- (1- (5-(C2-(C1H-BJg-3-F) ZH ) -4- (4-&
‘ FE) -4H-1,2,4- =W -3-F ) -2- (1H-BI Mg -3-K ) Z &) -

2-EE-2-BREAER (L&YW 92) :

'H NMR ( 400 MHz, DMSO-d®) :

& (ppm) 1.28 ( 3H, s, CH; Aib) , 1.30 ( 3H, s, CH; Aib) ,

2.90 ( 2H, m, CH,-CH,-B| B ) , 3.00 ( 2H, m, CH,-CH,-B

M), 3.37 (2H, m, CH, BTrp) , 5.10 ( 2H, s, CH, 4-|& %

#), 5.13 (1H, m, CaH Trp) , 6.75 ( 2H, d, J=8.1, H,,

He 4-78 ¥ 3 ) , 6.88 ( 1H, t, J=7.3, Hs Trp) , 6.93 ( 1H, t,

J=7.5, Hs Wk ), 7.03 (1H, t, J=7.0, H¢ Trp) , 7.05

i
w
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(1H, He¢ w8 ), 7.07 (1H, d, J=1.7, H, B & ), 7.09

(1H, d, J=1.8, H, Trp) , 7.12 ( 1H, d, J=8.2,

7.28 ( 1H, d, J1=7.9, H, i) , 7.32 ( 2H, d,

Hy; Trp) ,

J=8.2, H7

Trp, Hy Bl B ) , 7.41 (2H, d, J=8.1, H;, Hs 4-|R ¥ & ) ,

8.01 ( 2H, s, NH, Aib) , 8.95 (1H, d, J1=7.9, NH Trp) ,

10.77 ( 1H, brs, NH B3| B ) , 10.80 ( 1H, brs,
Trp) -

‘ 3¢ NMR ( 400 MHz,DMSO-d*%)

NH 5 B

8 (ppm) . 22.4 (CH,-CHg BB/ B ), 23.1 ( CH; Aib) , 23.4

( CHs; Aib) , 25.4 ( CH,-CH B B ) , 28.7 ( CBp Trp) ,

44.8 (CH, 4-3R 5 % ) , 45.2 ( Ca Trp, ) , 56.3 (

Cq Aib)

109.4 (C3; Trp) , 111.3 (C; Trp, C; B K ) , 113.0 ( C,

mlweg ), 117.8 (C4 Trp) , 118.0 (C, MW mg ), 118.2 ( Cs

Bl ) , 118.3 ( Cs Trp) , 120.8 ( C, 4-2 % &
( C¢ Trp, Cs¢ W B ) , 122.5 ( C, B B ) , 1
‘ Trp) , 126.7 ( Cy W M) , 126.8 (Cy Trp) , 1
Ce 4- A F H ) , 131.6 (C;3, Cs 4-BH & ) , 135.1
¥ H ), 136.1 (Csg Trp, Csg W), 154.2 ( Cq

154.5 (Cq =™ ) ,171.4 (CO Aib) -

(R) -N- (1-(5-(C2-(C1H-I5m¢-3-%H) Z &)
S@EHEFTH) -4H-1,2,4-=Z= 1 -3-FH ) 2-FH Z &)
2-BERER (EW 93)

'H NMR ( 300 MHz, DMSO-d¢, 300°K)
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& (ppm) 1.18 ( 3H, s, CH3 Aib) , 1.27 ( 3H, s, CH; Aib)
2.91 ( 4H, m, CH,-CH,-®B| B ) , 3.19 ( 2H, m, CH, BPhe) ,
3.69 (3H, s, OCH;) , 5.05 (2H, m, CH,- % -H &§ Z ¥ & )
5.20 (1H, m, CH aPhe) , 6.82 ( 2H, d, J,= 8 Hz, H; & Hs
B -Hg ZEFXH ), 6.88 (2H, d, J,= 8 Hz, H, & He & -&#H
SHE¥HE),6.92 (1H, t, J,=8 Hz, Hs B/ B ), 7.02 ( 1H,
t, Jo= 7 Hz, H¢ BB ) , 7.03 ( 1H, d, J= 2 Hz, H, M@ B)
. 7.11-7.20 ( 5H, m, CHar Phe) , 7.29 ( 2H, d, Jo,= 8 Hz, H,
K H, B %), 7.99 (3H, brs, NH, Aib) , 8.93 ( 1H, d, J=
8 Hz, NH Ei i ) , 10.77 ( 1H, s, NH B B ) o
'3C NMR ( 75 MHz, DMSO-d®, 300°K)
& (ppm) 22.8 ( CH,-CH,-MB| B ) , 23.5 ( CH; Aib) , 23.9
( CH; Aib) , 25.9 ( CH,-CH,-B| B ) , 38.7 ( CH, BPhe) ,

457 (CH,-# - F s & ) , 46.4 ( CH aPhe) , 55.6

( OCH; ) , 56.8 ( Cq Aib) , 111.8 ( C; MW m) , 113.4
‘ (Cs Wmimwg) , 114.7 (C3 kR Cs #H-FgHEFHEH), 118.5
(Cq4y Trp) , 118.6 ( Cs Trp) , 121.4 ( C¢ Trp) , 123.0

(Cy Trp) , 127.0 (Cs HF E ) , 127.2 (Cy B BE) , 127.9
(C, H#-FgHEFH ), 1281 (C, B C¢ K EH ), 128.5
(Cy R Cs XHE ), 1298 (C2 k Cs H-FHHETE) ,
136.6 ( Cs Wl M) , 137.7 (C, HHE ), 155.2 ( Cq =

), 154.4 (Cq =M ) , 159.3 (Cy H-FHHEFE) ,

171.7 ( CO Aib) -
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(R) -N- (1-(4-(2-(1H-BB-3-%) ZHE) -4H-1,2,4-
=% -3-FH) -2- (1H-B|kg-3-F) 2F) -2-BE-2-FER
Bk (L&D 95)

'H NMR ( 400 MHz, DMSO0-d°)

§ ( ppm) 1.29 (3H, s, CH3 Aib) , 1.35 ( 3H, s, CH3; Aib) ,
2.85 (1H, m, 1H N-CH;-CH,-In) , 2.89 ( 1H, m, 1H, -N-
CH,-CH,-In) , 3.28 ( 1H, dd, J=14.2, J=6.8, 1H CH,p
Trp) , 3.40 ( 1H, dd, J=14.2, J=8.4, 1H CH,B Trp) , 4.10
(2H, m,-N-CH,-CH;,-In) , 5.25 (1H, m, CHa Trp) , 6.85
(1H, d, J=2.0, H, BB ), 6.90-6.98 ( 2H, m, Hs MW@ ) ,
7.01 (1H, d, J=2.0, H, M ), 7.02-7.12 ( 2H, m, H¢ B
w ), 7.30 (1H, d, J=8.2, H;, B/ ® ), 7.33 ( 1H, d, J=8.3,
H, B8 ), 7.40 (1H, d, J=7.9, H, B ® ) , 7.47 ( 1H, d,
J=7.8, Hy W[ B ) , 8.04 ( 2H, brs, NH, Aib) , 8.42 ( 1H, s,
H =% ), 9.01 (1H, d, J=8.0, NH Trp) , 10.81 ( 1H, s,

NH ®B/ g ), 10.90 (1H, s, NH mHjm) -

(R) -N- (1-(5-C (1H-B| Bg-3-% ) B E ) -4-F & -4H-
1,2,4-= W 3-8 ) -2- (1H-BB-3-H) Z &) -2-f & -2-
REAER (L&Y 96)

'"H NMR ( 400 MHz, DMSO0-d®)

& (ppm) 1.20 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CH; Aib) ,
3.32 ( 3H, d, N-CH;) , 3.30-3.45 ( 2H, m, CH,B Trp) ,

4.22 ( 2H, s, -CHz-In) , 5.30 ( 1H, m, CHa Trp) , 6.91
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(1H, t, J=7.5, Hs BB B ) , 6.94 ( 1H, d, J=7.5, Hs B
W), 7.02 (1H, t, J=7.9, H¢ B¢ ) , 7.05 ( 1H, t, J=7.9,
He 035lwg ), 7.08 (1H, d, J=1.9, H, 0¥ ), 7.12 ( 1H, d,

J=1.9, H, BB &), 7.29 (1H, d, J=8.1, H; Wi} ), 7.33

(1H, d, J=8.2, H, Wl ), 7.48 ( 1H, d, J=7.9, H, M5B
) , 7.57 (1H, d, J=7.9 Hy W8 ) , 8.00 ( 2H, brs, NH;
Aib) , 8.85 (1H, d, J=8.2, NH Trp) , 10.82 ( 1H, s, NH

. il Bk ) , 10.98 ( 1H, s, NH BBk ) -

(R) -N- (1-(5-(C2-C1H-mB|Wg-3-FH ) Z &) -4-F K -
4H-1,2,4-= M -3-F ) -2- (1H-B R -3-F ) Z &) -2-fF & -
2-FERNHERER (a®w 97)
'H NMR ( 400 MHz, DMSO-d°®)
& (ppm) 1.30 ( 3H, s, CH; Aib) , 1.40 ( 3H, s, CH3; Aib)
3.00-3.20 ( 4H, m, -CH,-CH,-In) , 3.36 ( 3H, s, N-CH3) ,
‘ 3.45-3.50 ( 2H, m, CH,;p Trp) , 5.30 (1H, m, CHa Trp) ,
6.95-7.04 (2H, t, Hs BB ) , 7.06-7.13 ( 2H, m, H¢
M), 7.18 ( 2H, brs, H, WM ) , 7.34 ( 1H, d, J=8.0, H,
mow ), 7.36 (1H, d, J=8.0, H, B\ B ) , 7.48 ( 1H, d,
J=7.8, Hy BB ) , 7.58 (1H, d, I=7.8, Hy MBI B ) , 8.10
( 2H, brs, NH, Aib) , 8.95 ( 1H, d, J=8.1, NH Trp) ,
10.95 (1H, s, NH M@ ) ,10.96 (1H, s, NH B &) -
'3C NMR (100 MHz,DMSO0O-df)

& ( ppm ) 22.9 - 25.9 ( -CH,-CH,-B B ) , 24.1 ( CH;
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Aib) , 24.3 ( CH; Aib) , 28.8 ( CH,p Trp) , 30.7 ( -
NCH;) , 46.2 ( CHa Trp) , 57.2 ( Cq Aib) , 110.2 ( C;
M mE ), 112.3 (2C, W %), 113.5 (C; BB ), 118.9-
119.2 ( 2Cs, 2C4 BB ) , 121.9 (2C¢ BB ) , 123.6 ( C,
Ml ) , 1253 (C, BBE),127.7(Cy B E) , 128.0 ( Cg
M mE ) , 136.9 (Cg MW M) , 137.1 (Cs W B ) , 155.3

(Cq =™ ), 155.8(Cq =) ,172.2 (CO Aib) -

(R) -N-(1-(C5-(C (1H-mB5| B -3-% ) B E ) -4H-1,2,4-=
g -3-% ) -2- (1H-BlBR-3-) 28 ) -2-FE-2-FERFNBG
B (k&9 98)

'H NMR ( 400 MHz, DMSO-d*%)

8 (ppm) 1.31 ( 3H, s, CH; Aib) , 1.42 ( 3H, s, CH; Aib)
3.19 ( 1H, dd, J=14.5, J= 9.6, 1H CH, BTrp) , 3.35 ( 1H,
dd, J=14.5, J= 5.3, 1H CH, BTrp) , 4.15 ( 2H, s, CH, [

M), 5.26 (1H, m, CaH Trp) , 6.95 ( 1H, t, Hs Trp)

6.96 (1H, t, Hs WK ) , 7.05 ( 1H, t, Hg¢ Trp) , 7.06 ( 1H,

s, H, Trp) , 7.07 ( 1H, t, H¢ W ¥ ) , 7.21 ( 1H, s, H, &

W), 7.32 (1H, d, H; Trp) , 7.37 ( 1H, d, H;, B &) ,

7.51 ( 1H, d, J=7.8, Hy MBI W), 7.58 ( 1H, d, J=7.8, H,
Trp) , 8.00 ( 2H, s, NH, Aib) , 8.64 ( 1H, d, J=8.7, NH
Trp) , 10.77 C(1H, s, NH BB Trp) , 10.92 ( 1H, s, NH
gl Be ) -

'3C NMR ( 400 MHz,DMSO-d®%)
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& ( ppm) .22.9 ( CHg B ® ) , 23.2 ( CH; Aib) , 23.3
( CH; Aib) , 29.4 (CB Trp) , 48.3 ( Ca Trp) , 56.3 ( Cgq
Aib) , 109.7 ( C; W) , 110.3 (C3 Trp) , 111.2 ( C4
Trp) , 111.3 ( C; B ¥ ), 118.1 ( C4 Trp, Cs Trp) ,
118.3 (C4 MHlBR) , 118.4 (Cs WHlBR) , 120.7 ( Cs Trp) ,
121.0 (C¢ W B ), 123.4 (C, W ¥ ), 123.6 ( C, Trp) ,
126.8 ( Co W3 WBg ) , 127.1 ( Cy Trp) , 136.0 ( Cg Trp) ,
‘ 136.2 ( Cg Wl mg ), 157.5 (Cq =" ) , 161.7 ( Cq =

) , 170.8 ( CO Aib) -

(R) -N-(C1-(C5-C (1H-mgg-3-F ) BHE) -4- (2,4-=

FE EFTHE) -4H-1,2,4-=Z ¥ -3-%H ) -2- (1H-B B -3-%)

ZE) 2-BEE2CFERNERKR (L&D 99)

'"H NMR ( 400 MHz, DMS0-d®) :

& (ppm) 1.27 ( 3H, s, CH3 Aib) , 1.29 ( 3H, s, CH; Aib)
‘ 3.25 ( 1H, dd, J=14.3, J= 5.6, 1H CH, BTrp) , 3.38 ( 1H,

dd, J=14.3, J= 9.1, 1H CH, BTrp) , 3.68 ( 3H, s, OCH;) ,
3.72 ( 3H, s, OCH;) , 4.10 ( 1H, d, J=16.5, 1H CH,
M), 4.16 (1H, d, J=16.5, 1H CH, BB ) , 4.96 ( 1H, d,
J=16.8, \H CH, # .%- - ®# &£ F &), 5.12 ( 1H, d,
J=16.8, 1H CH, # . &-—F & HZX ¥ X)), 5.16 ( 1H, m,
CaH Trp) , 6.21 ( 1H, dd, J=8.5, J=2.1, Hs #H.&-—F &
HEFHE),6.27(1H,d,J=8.5,H¢ M. H-—FHEHEFHE) ,
6.57 (1H, d, J=2.1, H; #. % -—HGEZF*HZ),6 6.83 (1H,
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t, Hs Trp) , 6.94 ( 1H, t, Hs B B ) , 7.02 ( 1H, t, Hg
Trp) , 7.05 ( 1H, t, H, B B¢ ) ,7.06 ( 1H, t, He¢ B ) ,
7.07 ( 1H, s, H, Trp) , 7.07 ( 1H, t, H4 Trp) , 7.31 ( 1H,
d, H; Trp) , 7.33 ( 1H, d, H; BB ) , 7.36 ( 1H, d, J=7.8,
H, MW & ), 8.00 ( 2H, br s, NH, Aib) , 8.92 ( 1H, d,
J=8.2, NH Trp) , 10.79 (1H, s, NH B B Trp) , 10.89
( 1H, s, NH B i)

'C NMR ( 400 MHz,DMSO-d%) :

§ (ppm) 21.2 (CH, BB W) , 23.1 ( CH; Aib) , 23.2 ( CH;
Aib) , 28.6 (CB Trp) , 41.4 ( N-CH, #, #-—HE L ¥
#), 451 ( Ca Trp) , 55.2 ( OCH;) , 55.4 ( OCH;) ,
56.2 (Cq Aib) , 98.5 (C; # . #H-— HEEHZLFTHE) , 104.6
(Cs #M #H-—FaHFFHE), 107.9 (C; B B), 109.5
(Cs; Trp) , 111.2 (C7 Trp) , 111.3 (C; Bl EE) , 115.1

(Cy BH-ZFgHEFH), 117.8 (C4 Trp) , 118.1 (Cs

Trp) , 118.3 (C, WM ), 118.4 (Cs mlug) , 120.8(C6_

Trp) , 121.1 (Ce BB ) , 123.5 (C, BB ), 124.3 ( C,
Trp) , 126.6 ( Cy W B ) , 126.8 ( Cy Trp) , 127.2 ( Cs
W H - FagHEFTHE), 136.0( Cg Trp) , 136.2 ( Cg B
), 157.5 (Cq =™ ) , 154.9 (Cq =M ), 157.2 ( C,
wmE-—FaEFTHE), 1603 (Cy B H-—FHEEFTH),

171.2 ( CO Aib)

(R) -N- (1-(5-( (1H-B0g-3-%) FHE) -4- (4-8 &
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E X E) -4H-1,2,4-= W -3-F ) -2- ( 1H-B| B} -3-% ) Z
) 2-BE2BERNER (&% 101) :

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

8 (ppm) 1.22 ( 3H, s, CH; Aib) , 1.25 ( 3H, s, CH3; Aib)
3.22 (1H, dd, J= 14 Hz & 6 Hz, CH, BTrp) , 3.34 ( 1H,
dd, J= 14 Hz & 9 Hz, CH, BTrp) , 3.68 ( 3H, s, OCH;) ,
4.11 (2H, m, CH,-B| % ) , 5.09 ( 3H, m, CH aTrp & CH,-
#-FHgETHE), 670 (4H, s, CHar H-FHHZFTHE ) ,
6.78 ( 2H, m, Hs BB & Hs Trp) , 6.93 ( 2H, m, He @B g
& H¢ Trp) , 7.01-7,06 ( 3H, m, H, WG| Mg, H, & H4 Trp) ,
7.31 ( 3H, m, Hy % H,; B B, H; Trp) , 7.98 ( 3H, brs,
NH, Aib) , 8.92 (1H, d, J= 8 Hz, NHE i ), 10.77 ( 1H,
s, NH MM ) ,10.89 (1H, s, NH B Trp)

'3C NMR ( 75 MHz, DMSO-d°, 300°K) :

8§ (ppm) 21.7 ( CH,-B[ B ) , 23.5 ( CH; Aib) , 23.7 ( CH;
Aib) , 28.9 (CH,; BTrp) , 45.6 (CH aTrp) , 45.8 ( CH,-
B -HEGHE¥HE), 55.5(0OCH;) , 56.7 (Cq Aib) , 108.1
(Cs mm), 109.7(Cs Trp) , 111.7 (C57 Trp) , 111.9
(C; WBBR), 1145 (C3 k Cs H-FHHEFTHE) , 118.3
(Cq Trp) , 118.7 (C4 BB ) , 118.8 (Cs MHE) , 118.9
(Cs Trp) , 121.3 (C¢ MW mg ), 121.6 ( C¢ Trp) , 124.2
(C, Mmg), 1253 (Cy Trp) , 127.1 (Co W EE) , 127.2
(Cy Trp) ,127.6 (Cy, H-FHHEFTHE) , 1278 (C2 Kk Cs
#H-FagEFTH), 136.4 (Cg Trp) , 136.7 ( Cg WH B ) ,
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154.2 (Cq =™ ), 1552 (Cq =M ) , 159.2 (Cs4 % -H

HHEFE),171.9 (CO Aib) -

(R) -N-(1-(4-(2,4-_ G HFXHEH) -5-F & -4H-1,2,4-
= -3-K) -2- (lH-BIg-3-F) Z&H) -2-F & 2-BHERF
B (ke 102)

'H NMR ( 400 MHz, DMSO-d°®)

8 (ppm) 1.30 ( 3H, s, CH; Aib) , 1.33 ( 3H, s, CH3 Aib) ,
3.26 ( 1H, dd, J=14.2, J=5.9, 1H CH, BTrp) , 3.38 ( 1H,
dd, J=14.2, J=8.7, 1H CH,; BTrp) , 3.69 ( 3H, s, OCH;) ,
3.72 ( 3H, s, OCH3;) , 4.02 (2H, s, CH, ¥ # ) , 4.87
(1H, d, J=16.7, |H CH, # . % -—H £ &2 FH ) , 5.08
(1H, d, J=16.7, 1H CH, M. & -— H#gHZF*HZ) , 5.17
(1H, m, CaH Trp) , 6.24 ( 1H, dd, 1=8.4, J=1.7, Hs %,
B -—HEHEFH),6.28 (1H, d, 1=8.4, H¢ #,.8%-— H &
HFH#H),6.56 (1H,d,J=1.7, H; B &H-—FgagHFH),
6.85 (1H, t, J=7.5, Hs Trp) , 7.02 ( 1H, t, Hg Trp) , 7.07
(2H, m, H,, H¢ ¥ %% ), 7.08 (1H, s, H, Trp) , 7.09
( 1H, d, Hy Trp) , 7.16-7.29 ( 3H, m, Hs, Hs, Hs F H ) ,
7.31 (1H, d, J=8.2, H; Trp) , 8.01 ( 2H, s, NH, Aib) ,
8.92 (1H, d, J=7.9, NH Trp) , 11.79 ( 1H, s, NH B i
Trp) -

'3C NMR ( 400 MHz,DMSO-d®)

8 ( ppm ). 23.2 ( 2CH; Aib) , 28.7 ( CB Trp) , 30.2
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(CHy-* % ) , 41.3 (CH,- . H-—FHHEFH) , 45.2
( Ca Trp) , 55.2 ( OCHs) , 55.4 ( OCH;) , 56.2 ( Cq
Aib) , 98.5 (C; #M . #-—FHEEZFTH), 104.7 (Cs ¥,
H-—HGgHEFHE), 109.5(C; Trp) , 111.3 (C; Trp) ,
115.1 (C, # .8 --F § & F¥HZ) , 117.8 ( C4 Trp) ,
118.2 ( Cs Trp) , 120.8 ( C¢ Trp) , 124.3 ( C, Trp) ,
126.5 ( C,, C¢ ¥ #H ), 126.8 (Cy Trp) , 127.3 ( Cs A5,
H-—HEHE FHE), 128.3 (C3, C4, Cs F H ), 135.8
(C, ¥# ) ,136.0(Cs Trp) , 153.4(Cq =M ) , 155.0
(Cq =W ) , 157.2(C, #. H-ZFEHLFTHE), 160.3
(Cs #H H-—FHHEFHE),171.3 (CO Aib)

(R) -N-(1-(5-(C (1H-BBg-3-FK ) FE) -4-FK Z &£ -
4H-1,2,4- =" -3-% ) -2- (1H-I5| B¢ -3-% ) Z & ) -2-f % -
2-FEAEmK (L&YW 104)

. 'H NMR ( 300 MHz, DMSO-d°®, 300°K)

8§ (ppm) 1.27 (3H, s, CH; Aib) , 1.29 ( 3H, s, CH; Aib) ,
2.39-2.53 ( 4H, m, CH,-CH,-X #% ) , 3.74 ( 1H, m, CH,
BTrp) , 3.92 ( 1H, m, CH, BTrp) , 3.99 ( 2H, s, CH,-|
B¢ ), 5.21 (1H, m, CH aTrp) , 6.74 ( 2H, m, Hs B B &
Hs Trp) , 6.90 ( 1H, t, J,= 8 Hz, H¢ Trp) , 6.92 ( 1H, t,
Jo= 8 Hz, H¢ W ®B ) , 7.01-7.06 ( 4H, m, H, & H¢ #* ¥,
H, Bl Kk H, Trp) , 7.16 ( 3H, m, Hs, Hs & Hs H &) ,

7.27 ( 1H, d, J,= 8 Hz, H4 Trp) , 7.32 ( 1H, d, J,= 8 Hz,

.\
s
"
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H; Trp) , 7.36 (1H, d, J,= 8 Hz, H; B8 ) , 7.50 ( 1H, d,
Jo= 8 Hz, Hy BB ) , 7.99 ( 3H, brs, NH, Aib) , 9.02
(1H, s, J= 8 Hz, NH BB ), 10.79 ( 1H, s, NH B i
Trp) , 10.94 (1H, s, NH B B ) -
'3C NMR ( 75 MHz, DMSO-d®°, 300°K)
& (ppm) 21.4 ( CH,-B[ ¥ ) , 23.5 ( CH; Aib) , 23.8 ( CH;
Aib) , 29.5 ( CH, BTrp) , 35.8 ( CH,-CH,-E 5 ) , 44.5
. ( CH,-CH,-¥ & ) , 45.8 (CH aTrp) , 56.7 ( Cq Aib) ,
108.5 (C; MBBE) , 109.9 (C;3 Trp) , 114.0 (C, BB R
C; Trp) , 118.4 (C4 Trp) , 118.8 (C4 B B K Cs Trp) ,
119.0 (Cs MW BE) , 121.4 (Cg Trp) , 121.7 ( C¢ M@ W) ,
1240 (C, B BB C, Trp) , 127.1 (Ca EE ) . 127.7
(Co MW Bg K Co9 Trp) , 128.8 (C2, R C¢ HH ) , 129.1
(Cs kR Cs FE), 136.5(Csg Trp) , 136.6 ( Cg Ml Mg ) ,
137.5 (C, X E ), 153.6 (Cq =m® ) , 155.0 ( Cq =

‘ Wy ., 171.8 ( CO Aib) -

(R) -N-(1-(5-F#-4-(2,2-"%HZHE) -4H-1,2,4-=
m-3-F ) -2- (1H-BIBr-3-&) Z2F) -2-BE-2-FERE
i (k& 106)

'H NMR ( 300 MHz, DMSO-d®, 300°K)

& (ppm) 1.29 ( 3H, s, CH; Aib) , 1.34 ( 3H, s, CH; Aib) ,
3.37 (4H, m, CH, BTrp & CH,-¥ % ) , 3.74 (1H, t, J= 7

Hz, CH,-CH ( Phe) ,) , 4.21 ( 1H, dd, J= 14 Hz Kk 8 Hz,
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CH,-CH ( Phe) ) , 4.51 (1H, dd, J= 14 Hz & 8 Hz, CH,-
CH ( Phe) ;) , 5.08 (1H, m, CH aTrp) , 6.72 ( 2H, m, H,
B He F HH ), 6.86-6.93 ( 5H, m, Hs, Hs B Hs F E, H,
B H¢ Trp) , 7.03 (1H, s, H, Trp) , 7.06-7.25 ( CHar 3
# from CH ( Phe) ,) , 7.33 ( 1H, d, J,= 8 Hz, Hy Trp) ,
7.47 (1H, d, Jo,= 8 Hz, H; MM ) , 8.10 ( 3H, brs, NH,
Aib) , 8.98 (1H, d, J= 8 Hz, NHE k), 10.94 ( 1H, s,
NH BB Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

§ ( ppm) 23.5 ( CH; Aib) , 23.7 ( CHs Aib) , 29.4 ( CH,
BTrp) , 30.1 (CH,-¥* % ), 46.0 (CH aTrp) , 47.7 ( CH,-
CH ( Phe) ,) , 51.3 ( CH ( Phe) ,) , 56.8 ( Cq Aib) ,
109.8 ( C3 Trp) , 112.0 ( C; Trp) , 118.5 ( C4 Trp) ,
119.0 ( Cs Trp) , 121.5 ( C¢ Trp) , 124.8 ( C5 Trp) ,
127.1 ( X B CH (Phe) , 2 C4 ¥ % ), 127.4 ( Co Trp, C»
B Ce¢ F*H ), 1283 (C, %KX H CH (Phe) , Z Co %
H ), 128.8-129.1 (C3; % BH CH ( Phe) , 2 Cs ¥ #H, C,,
Cs B Cs FTH ), 136.2(Cy F¥H ), 136.5 (Cs Trp) ,
141.0 (2R CH (Phe) » 2 C; ®H ), 153.5 (Cq =

M) , 1551 (Cq =Z®) ,172.0 ( CO Aib)

(R) -N- (1-(5-(C2-(C1H-BIBg-3-%F) Z &) -4-(2,2-
ZEREZE) -4H-1,2,4-= W -3-FH ) -2- (1H-B| B -3-F )
LE) -2-EE-2-BERNER (KEY 107)
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'H NMR ( 300 MHz, DMSO-d®, 300°K)

8 ( ppm) 1.34 ( 3H, s, CH; Aib) , 1.38 ( 3H, s, CH; Aib) ,
2.06 (1H, m, CH,-CH,-MB/ B ) , 2.30 ( 1H, m, CH,-CH,-H|
W), 2.78 ( 2H, m, CH,-CH,-B| B ) , 3.35 ( 1H, dd, J= 14
Hz &% 7 Hz, CH, BTrp) , 3.46 ( 1H, dd, J= 14 Hz & 9 Hz,
CH, BTrp) , 3.58 (1H, t, J= 7 Hz, CH,-CH ( Phe) ;) ,
4.14 ( 1H, dd, J= 14 Hz & 8 Hz, CH,-CH ( Phe) ,) , 4.39
( 1H, dd, J= 14 Hz & 7 Hz, CH,-CH ( Phe) ,) , 5.12 ( 1H,
m, CH aTrp) , 6.50 ( 2H, m, Hs 03 B & Hs Trp) , 6.76
(2H, m, H¢ B B &% H¢ Trp) , 6.87 (2H, m, H, B B} &
H, Trp) , 6.89-6.96 ( 2H, m, H, Z & ) , 7.03-7,15 ( 8H,
m, H,, Hy, Hs & H¢ F & ) , 7.33 ( 3H, m, Hy, B ¥, H, &
H; Trp) , 7.47 (1H, d, J= 8 Hz, H; W ® ), 8.11 ( 3H,
brs, NH, Aib) , 9.04 ( 1H, d, J= 8 Hz, NHE K ) , 10.76
(1H, s, NH M), 10.96 (1H, s, NH BB Trp) -

'3C NMR ( 75 MHz, DMSO0-d°, 300°K)

8 ( ppm) 22.4 ( CH,-CH,-MB[ B ) , 23.6 ( CH; Aib) , 23.8
( CH; Aib) , 24.9 ( CH,-CH,-B[ B ) , 29.6 ( CH, BTrp) ,
46.1 (CH aTrp) , 47.5 ( CH,-CH ( Phe) ;) , 51.5 ( CH;-
CH ( Phe) ) , 56.8 ( Cq Aib) , 109.8 (C3 Trp) , 111.8
(Cy; Trp) , 112.1 (C; W B), 113.5(C; BEE), 118.4
(Cq Trp) , 118.7 (C4 K Cs B HB), 119.0 (Cs Trp) ,
121.4 ( C¢ BB E C¢ Trp) , 122.8 (C, MBI B ) , 125.0

(C, Trp) , 127.2 (Cy BB R Co Trp) , 127.3 ( C4 %
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), 1282 (Cy &k C¢ %), 128.7(Cs R Cs HEH) ,
136.6 (Cs WM K Cs Trp) , 141.0 (C; FE H ) , 154.6 (2

Cq =™ ) ,172.0 ( CO Aib) -

(R) -N-(1-(4,5-—_F H-4H-1,2,4-= ™ 3% ) -2- ( 1H-
mlwg-3-%2) Z2%) -2-BE-2-FEREK (L&YW 109)
'H NMR (300 MHz, DMSO-d®, 300°K)

8 (ppm) 1.23 (3H, s, CH; Aib) , 1.26 ( 3H, s, CH3 Aib) ,
3.23 ( 1H, dd, J= 14 Hz & 6 Hz, CH, BTrp) , 3.35 ( 1H,
dd, J= 14 Hz % 9 Hz, CH, BTrp) , 3.99 ( 2H, s, C-CH,-%
#), 510 (3H, m, N-CH,-#®E Kk CH aTrp) , 6.77 ( 3H,
m, Hs Trp, 2RB N-CH,-F HE < H, ¢ H¢ FH ) , 6.99
(2H, m, H, &2 H¢ Trp) , 7.01-7.07 ( 3H, m, Hy Trp, K H
C-CH,-EF®E 2 H, ¢ H¢) , 7.15-7.23 ( 6H, m, H3, % H N-
CH,-F HE KK H C-CH-¥ H#  Hs B Hs X EHE ), 7.25
(1H, d, J= 8 Hz, H; Trp) , 8.01 ( 3H, brs, NH, Aib) ,
8,91 (1H, d, J= 8 Hz, NH EE K ) , 10.78 ( 1H, s, NH B g
Trp) -

'C NMR ( 75 MHz, DMSO-d°®, 300°K)

8 ( ppm) 23.5 ( CH; Aib) , 23.7 ( CH; Aib) , 29.0 ( CH,
BTrp) , 30.6 ( C-CH,-%¥ % ) , 45.7 (CH aTrp) , 46.1 ( N-
CH,-xX# ), 56.7 (Cq Aib) , 109.8 ( C3 Trp) , 111.7 ( C4
Trp) , 118.3 ( C4 Trp) , 118.7 ( Cs Trp) , 121.2 ( Cg

Trp) , 124.8 (C, Trp) , 126.3 (K B N-CH,-X¥ H Z C, &
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Ce FH ), 127.0( K H C-CH,-FHZ C, k& Cs FH) ,
127.2 ( Cy Trp) , 128.0 (R B N-CH,-EH Z C, ¥ H) ,
128.8 (C3, KB C-CH,-FH L Cs k Cs T H) , 128.9
(KB N-CH-FHZ C; k Cs FH ), 1358 ( KR H N-
CH-FHEZ Ci ¥HE ), 1362 (K H C-CH,- ¥ & C, ¥
# ), 136.4 (Cg Trp) , 153.9 (Cq =m ) , 155.3 ( Cq

=) ,171.9 (CO Aib) -

(R) -N- (1- (5-F % -4-C ¥ -4H-1,2,4-= ¢ -3_-FH ) -2-
(1H-B Bk -3-% ) 2 &) 2-BE2-FERNER (L&D
110)

'"H NMR (300 MHz, DMSO-d®, 300°K)

& ( ppm) 0.71 ( 3H, t, *J= 7 Hz, ( CH;) s-CH3) , 0.87
(4H, m, 2 CH;) , 0.95 ( 2H, m, CH2-CH3) , 1.00 ( 2H, m
N-CH,-CH,) , 1.36 ( 6H, s, CH; Aib) , 3.36 ( 1H, dd, ’J=
14 Hz & 7 Hz, CH, BTrp) , 3.41 ( 1H, dd, %J= 14 Hz & 7
Hz, CH, BTrp) , 3.50 ( 1H, m, N-CH,) , 3.65 ( 1H, m, N-
CH,) , 4.11 ( 2H, s, CH,-¥ % ) , 5.14 ( 1H, m, CH
aTrp) , 6.90 ( 1H, t, Jo,= 7 Hz, Hs Trp) , 7.01 ( 1H, t, J,=
7 Hz, H¢ Trp) , 7.04 ( 1H, s, H Trp) , 7.09 ( 2H, m, H,
B He ¥ #H ), 7.17-7.29 ( 4H, m, H, Trp, H;, Hs & Hs *F
#%), 7.47 (1H, d, J,= 8 Hz, H; Trp) , 8.10 ( 3H, brs,
NH, Aib) , 9.05 (1H, d, J= 7 Hz, NHE K ), 10.84 ( 1H,

s, NH BB Trp) -
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3C NMR (75 MHz, DMSO-d®, 300°K)

8§ (ppm) 14.1 ( ( CH,) s-CHs) , 22.1 ( CH,-CH;) , 23.8
( CH; Aib) , 23.5 ( CH; Aib) , 25.8 ( CH3;-CH,-CH,-
CH,) , 29.5 ( CH, BTrp) , 30.3 ( N-CH,-CH, ) , 30.8
(CH,-¥# K CH3;-CH,-CH,) , 43.3 ( N-CH,-CH,) , 46.1
(CH aTrp) , 56.8 ( Cq Aib) , 109.6 ( C3 Trp) , 111.9
(C; Trp) , 118.2 ( C4 Trp) , 118.8 ( Cs Trp) , 121.4
(C¢ Trp) , 124.7 (C, Trp) , 127.2 (C, B C¢ ¥ E) ,
127.3 (Cg Trp) , 128.8 (C3, C4 & Cs ¥ #H ) , 136.2 ( C,
), 136.5 (Cg Trp) , 153.1 (Cq =® ) , 155.1 ( Cq

=) ,171.9 ( CO Aib) -

(R) -N- (1-(C4-(C2-(C1H-B Bg-3-F ) Z &) -5-7F & -
4H-1,2,4-= ™ -3-F ) -2- (1H-B| Mg -3-8 ) Z &) -2-f % -
>-FERNER (L&Y 111)

'H NMR ( 400 MHz, DMSO-d®, 300°K)

5 (ppm) 1.31 ( 3H, s, CH; Aib) , 1.35 ( 3H, s, CH; Aib) ,
2.51 ( 2H, m, CH,-CH,-®B[® ) , 3.37 ( 2H, m, CH, BTrp) ,
3.76-3.90 ( 4H, m, CH,-¥ £ B CH,-CH,-B[ & ) , 5.25 ( 1H,
m, CH aTrp) , 6.88 ( 2H, t, Jo,= 7 hz, Hs 0G| ¥ Kk Hs Trp) ,
6.95 (2H, t, Jo= 7 Hz, H¢ Bl B Kk H¢ Trp) , 7.03 ( 4H, m,
H, Trp, H, BB, H, % He ¥ ) , 7.16 (2H, d, J,= 8 Hz,
H, B K Hy Trp) , 7.20-7,30 ( 4H, 3, H; W B, H;, H,

» Hs 3 ) ,7.47 (1H, d, Jo,= 8 Hz, H; Trp) , 8.05 ( 3H,
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brs, NH, Aib) , 9.05 (1H, d, J= 8 Hz, NHEE B ) , 10.83
(1H, s, NH Ml B ) ,10.88 (1H, s, NH B/ B Trp) -

'3C NMR ( 100 MHz, DMSO-d®, 300°K)

& (ppm) 23.5 ( CH; Aib) , 23.7 ( CH; Aib) , 29.6 ( CH,
BTrp) , 30.3 ( CH,-F HE K CH,-CH,-1B B ) , 44.1 ( CH,-
CH,-MB[ % ) , 46.1 (CH aTrp) , 56.8 ( Cq Aib) , 109.8
(Cs Trp) , 109.9 (C; MW M), 111.9 (C, BB E C,

Trp) ,
o

Gl Bk & Cs Trp) , 121.3 ( C¢ Trp) , 121.5 ( Cs¢ Wl B ) ,

118.3 (C4 Trp) , 118.4 (C4, WM ) , 118.9 ( Cs

123.7 (C, W), 124.7 (C, Trp) , 127.0 ( Co MW B) ,
127.2 (C, B C¢ FH ), 127.4 (Cy Trp) , 128.8 (C3s K&
Cs %), 129.0(Cs F¥H ), 136.3(C; F¥H ), 136.4
(Cg BB E Cg Trp) , 153.1 (Cq =™ ) , 155.3 (Cq =

Wy ,171.8 ( CO Aib)

. (S) -N-(1-(4-(2,4-— B G HEFTH) -5-F & -4H-1,2,4-
=W-3-F) -2- (1H-BI-3-BH ) Z&) -2-FE-2-FHERF
B (e w 112)
'H NMR ( 300 MHz, DMSO-d®°, 300°K)
& (ppm) 1.26 ( 3H, s, CH; Aib) , 1.29 ( 3H, s, CH3 Aib) ,
3.24 ( 1H, dd, J= 14 Hz § 6 Hz, CH, BTrp) , 3.33 ( 1H,
dd, J= 14 Hz &k 9 Hz, CH, BTrp) , 3.64 ( 3H, s, OCH3) ,
3.68 ( 3H, s, OCH3) , 3.99 ( 2H, s, CH, * % ) , 4.84

(1H, d, J= 17 Hz, CH,-#  # - F g HXFH) , 505 (1H,
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d, J= 17 Hz, CH,-# . & - - F§ X ¥ &) ,5.13 (1H, m, CH
aTrp) , 6.24 (2H, m, Hs ¥ He H. . H-—FHHE FH) ,
6.52 (1H, d, Jw= 2 Hz, H; ¥ . % -—HEHZ FTHZL) , 6.83
(1H, t, Jo= 7 Hz, Hs Trp) , 7.01 (1H, t, J,= 8 Hz, Hg
Trp) , 7.04 ( 1H, s, H, Trp) , 7.05-7.23 ( 6H, m, H4 Trp
K CHar % % ), 7.27 (1H, d, J,= 8 Hz, H; Trp) , 8.01
( 3H, brs, NH, Aib) , 8.90 ( 1H, d, J= 8 Hz, NH B & ) ,
10.77 ( 1H, d, J= 2 Hz, NH B[ # Trp)

'>C NMR ( 75 MHz, DMSO0-d®%, 300°K) :

§ ( ppm ) 23.6 ( CH; Aib) , 29.1 ( CH, BTrp) , 30.6
(CH,-% % ), 41.9 (CH,-# . #f- - A H H T H) , 45.7
(CH aTrp) , 55.7 ( OCH;) , 55.9 ( OCH;) , 56.7 ( Cq
Aib) , 99.9 (C, # . B -—HEEHZFH), 105.1 (Cs #,
H-—FHEHEFHE), 109.9 (C; Trp) , 111.7 (C; Trp) ,
115.5 (Cy, #.%-— F & HEFHE), 118.3 ( C4 Trp) ,
118.6 ( Cs Trp) , 121.3 ( Cs¢ Trp) , 124.2 ( C, Trp) ,
127.0 ( C¢ # . % -— HF § HZ FZ ), 127.3 ( Cy Trp) ,
127.8 ( C4 ZH £ ) , 128.8 ( C,y, C3, Cs B Cs F H )
136.2 ( Cg Trp) , 136.4 (C, ¥ E ), 153.9 (Cq =m) ,
155.5 (Cq =™ ) , 157.6 (C, #H. H-—FHgHFTH) ,
160.8 (Cy #M . H-—FHEEZFTHZ) ,171.8(CO & )

(R) -N-(1-(4-(3,5-Z HREHEFTH) -5-F Z & -4H-
1,2,4-= W -3-K ) -2- (1H-B| B -3-% ) Z &) -2-f & -2-
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RERNER (L&Y 113)

'H NMR (300 MHz, DMSO-d®, 300°K)

8§ (ppm) 1.24 ( 3H, s, CH; Aib) , 1.27 ( 3H, s, CH; Aib)

2.83 (4H, s, CH,-CH,-%¥ % ) , 3.32 ( 2H, m, CH, BTrp) ,

3.61 (6H, s, OCH3) , 5.02 (2H, m, CH,-f-— H § &£ ¥

#),5.18 (1H, m, CH aTrp) , 6.07 ( 2H, d, Ju= 2 Hz, H,

B He F-ZFHEFH) , 6.42 (1H, brs, Hy A -Z F &

HE¥HE), 6.83 (1H, t, J,= 7 Hz, Hs Trp) , 6.99 ( 1H, t,

Jo= 8 Hz, H¢ Trp) , 7.08 ( 1H, d, J= 2 Hz, H, Trp) , 7.13

(3H, t, Jo= 8 Hz, Hs, H, & Hs F & ) , 7.20 ( 3H, d, J,=

7 Hz, H, % H¢ ® &, Hy Trp) , 7.28 ( 1H, d, Jo= 8 Hz, H;

Trp) , 7.99 ( 3H, brs, NH, Aib) , 8.92 ( 1H, d, J= .8 Hz,

NH Bz ) , 10.77 ( 1H, s, NH W B ) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

8 (ppm) 23.5 ( CH; Aib) , 23.8 ( CH; Aib) , 26.5 ( CH,-

‘ CH,-FZ & ) , 29.2 (CH; BTrp) , 32.7 ( CH,-CH,-F & ) ,
45.6 (CH oTrp) , 45.8 (CH,- f-— HEHZEXHEH ) , 55.6
( OCH3;) , 56.8 ( Cq Aib) ,99.6 (C, fH-— HEHHE¥H)
104.6 (C,  Cs¢ - Z FHEFTH) , 109.9 (Cs3 Trp) ,
111.8 ( C; Trp) , 118.2 ( C4 Trp) , 118.7 ( Cs Trp) ,
121.3 ( C¢ Trp) , 124.8 ( C, Trp) , 126.5 ( Cs ¥ &) ,
127.3 (Cy Trp) , 128.7 (C,, C3, Cs & Cs¢ EEH ) , 136.4
(Cg Trp) , 138.6 (C, fF-Z HE EZX¥XHEH ), 140.9 ( C,

X E ), 1546 (Cq =™ ) , 1548 (Cq =M ) , 161.4
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(Csy & Cs A-ZHFHgFEFE) ,171.8(COBEMK) -

(R) -N- (1-(4- (4-B ¥ H) -5-F H -4H-1,2,4-= W -3
H) -2- (1H-B| g -3-FH ) 2 &) -2-ffHE-2-FERNE K
(k&Y 114)

'H NMR ( 300 MHz, DMSO-d®, 300°K)

8§ ( ppm) 1.23 (3H, s, CHs Aib) , 1.25 ( 3H, s, CH; Aib) ,
3.26 ( 1H, dd, *J= 14 Hz & 6 Hz, CH, Trp) , 3.34 ( 1H, dd,
3J= 14 Hz & 9 Hz, CH, BTrp) , 4.01 ( 2H, m, CH,-¥ & ) ,
5.01 (1H, m, CH aTrp) , 5.08 (2H, s, CH,-#%/-8 ¥ &) ,
6.59 (2H, d, J,= 8 Hz, H, &k H¢ & -8 ¥ Z) , 6.81 ( 1H,
t, Jo= 7 Hz, Hs Trp) , 6.94 ( 1H, s, H, Trp) , 6.98 ( 1H, t,
Jo= 7 Hz, H¢ Trp) , 7.06 ( 2H, m, H, & H¢ F H ) , 7.12
(1H, d, Jo= 7 Hz, Hy Trp) , 7.16-7.20 ( 3H, m, H3, Hy &
Hs ¥ &), 7.26 (1H, d, J,= 8 Hz, H; Trp) , 7.29 ( 2H, d,
Jo= 8 Hz, Hs3 & Hs ¥ & ), 8.00 ( 3H, brs, NH, Aib) ,
8.92 (1H, d, J= 8 Hz, NH B % ) , 10.78 ( 1H, s, NH Bl B
Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

8 ( ppm) 23,5 (CH; Aib) , 23,8 ( CH; Aib) , 29,0 ( CH,
BTrp) , 30,5 ( CH-* & ) , 45,6 (CH,- #-#®# ¥ X ) ,
45,7 ( CH aTrp) , 56,7 ( Cq Aib) , 109,7 ( C3 Trp) ,
111,838 (C; Trp) , 118,2 (C, a2 B ) , 118,7 (Cs Trp) ,

121,2 (Cy, H-KBFH ), 121,3 (C¢ Trp) , 124,9 (C, &
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e ) , 127,0 (C2 k& Cs¢ FH ), 127,2 (Cy Trp) , 128,4
(Cy k Co¢ #H-FH) , 128,9 (C;, C4 B Cs ¥ H) ,
131,9 (Cs R Cs #H-BRFH), 135,2(C, H-ZBFTH) ,
136,2 ( Cg Trp) , 136,4 (C, ¥ £ ), 153,9 (Cq =m) ,

155,3 (Cq =™ ) ,171,9 ( CO Aib) -

(R) -N-(1-(4-(2-B&HEEKFKE) -5-F & -4H-1,2,4-=
' mp-3-F ) -2- (1H-BI R -3-B ) &) 2-FHE-2-BFEARE
e (k&Y 115)
'H NMR ( 300 MHz, DMSO-d®%, 300°K)
8 (ppm) 1.24 ( 3H, s, CHs Aib) , 1.27 ( 3H, s, CH; Aib)
3.20 (1H, dd, J= 14 Hz & 5 Hz, CH, BTrp) , 3.33 ( 1H,
dd, J= 14 Hz & 9 Hz, CH, BTrp) , 3.68 ( 3H, s, OCH3) ,
4.00 (2H, s, CH,-%¥ % ), 4.95 (1H, d, J= 17 Hz, CH,- %5 -
HE ZE¥XHE), 507 (1H, m, CH aTrp) , 5.18 ( 1H, d, J=
. 17 Hz, CH,-#-F &5 X ¥ % ), 6.27 (1H, d, J,= 8 Hz, H;
#-Fas ZE¥XHE), 667 (1H, t, Jo,= 7 Hz, Hs Trp) , 6.77
(1H, t, Jo= 6 Hz, Hg¢ Trp) , 6.92-7.05 ( 6H, m, H, Trp,
H, % He X E, Hs, Hs K He #H-FHEEZFTH ), 7.14-7.26
(5H, m, H, & H; Trp, Hs, H, & Hs ¥ & ) , 8.03 ( 3H,
brs, NH, Aib) , 8.91 ( 1H, d, J= 8 Hz, NH E & ) , 10.78
( 1H, s, NH 035l B Trp) -
'3C NMR ( 75 MHz, DMSO-d®, 300°K)

§ (ppm) 23.5 ( CH; Aib) , 23.6 ( CH; Aib) , 29.1 ( CH,
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BTrp) , 30.5 (CH,-¥ £ ) , 42.1 (CH,-H-FHEZFHE) ,
45.7 (CH a Trp) , 55.9 ( OCH;) , 56.7 ( Cq Aib) , 109.8
(Cs; Trp) , 111.3 (Cs HM-HFEHEFEH ), 111.7 ( C;4
Trp) , 118.2 ( C4 Trp) , 118.7 ( Cs Trp) , 120.9 ( Cs #5-
FagBEFE), 121.2 (Cs Trp) , 123.3 (Cy #H-FHEF
B ), 124.8(C, Trp) , 126.6 (C, B C¢ FEH ) , 127.1
(Cy H-FHEFHE) , 127.2(c9' Trp) , 128.8 ( C3, C,4
‘ k Cs FHE) , 1295 (Cse M- FEHEEFTEHE) , 136.0 (C,

) , 136.4 (Cg Trp) , 154.0 ( Cq =™ ) , 155.6 ( Cq

P

E
gt

Hl

) ,156.5 (C, #-HFg HEFH ) ,171.8 ( CO Aib)

(8§) -N-(1-(4-(24-_HEHEEFHEH) -5-KZ & -4H-
1,2,4-= W -3-% ) -2- (1H-B B -3-% ) Z &) -2-f&K & -2-
FEANER (L&Y 116) :

'H NMR ( 300 MHz, DMSO-d®, 300°K) :

‘ & (ppm) 1.28 ( 3H, s, CHs Aib) , 1.32 ( 3H, s, CHs Aib)
2.81 ( 4H, m, CH,-CH,-% % ) , 3.30 ( 2H, t, CH, BTrp) ,
3.61 ( 3H, s, OCH3) , 3.69 ( 3H, s, OCH;) , 4.87 ( 1H, d,
J= 17 Hz, CH,-# . - F 5 X ¥ H) , 503 (1H, d, I= 17
Hz, CH,-#8,. & - _ #F§ Z ¥ X&), 5.20 (1H, m, CH aTrp) ,
6.29 (1H, dd, Jo= 8 Hz & Jno=2 Hz, Hs # - " FHEF
#),6.43 (1H, d, J,- 8 Hz, H¢ M. &H-—FHEHEFH) ,
6.55 (1H, d, Jo= 2 Hz, H; M . H-—FEH T HE) , 6.83

(1H, t, Jo= 8 Hz, Hs Trp) , 6.99 ( 1H, t, Jo,= 8 Hz, Hs
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Trp) , 7.06 (1H, d, J= 2 Hz, H; Trp) , 7.09-7.25 ( 6H, m,
Hy Trp % CHar X # ) , 7.28 ( 1H, d, J,= 8 Hz, H; Trp) ,
8.04 ( 3H, brs, NH, Aib) , 8.92 ( 1H, d, J= 8 Hz, NH B
g ) , 10.79 ( 1H, s, NH BB Trp) -

'*C NMR ( 75 MHz, DMSO0-d°®, 300°K)

 (ppm) 23.6 ( CH; Aib) , 23.7 ( CH3 Aib) , 26.5 ( CH,-
CH,-ZF & ) , 29.1 (CH, BTrp) , 32.7 ( CH;-CH,-F & ) ,
41.8 (CH,-# .- —_ Fg ZH¥xH) , 45.7 (CH aTrp) , 55.7
( OCH;) , 55.9 (OCH;) , 56.8 ( Cq Aib) , 99.1 ( C; #5,
H-—FaEEFE), 1052 (C B H-—FaZyFi),
109.9 (C; Trp) , 111.8 (C; Trp) , 115.6 ( C1 AF, #f-— &
sHZX¥*~H), 118.3 (C4 Trp) , 118.7 ( Cs Trp) , 121.3
(C¢ Trp) , 124.4 (C, Trp) , 126.6 (C, F H ) , 127.3
(Co Trp) , 128.2 (Cs M. H-—FagHFHE) , 128.7 ( Cy,
Cis;, Cs fx C¢ =H ), 136.4 (Cg Trp) , 140.9 (Cy, HEH ) ,
154.6 (Cq =M ), 155.0 (Cq =" ) , 157.8 ( C, X, 5f-
—HE s EFTHE), 1609 (Cs H H-ZF g HFEHE),

171.8 ( CO Aib) -

(R) -N- (1- (4,5-Z F Z & -4H-1,2,4- =™ -3-FH ) -2-
(1H-Bl B -3-% ) 28 ) 2-BE2FEANER (LEY
117)

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

§ (ppm) 1.32 (3H, s, CH; Aib) , 1.37 ( 34, s, CH; Aib) ,
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2.59 (4H, m, C-CH,-CH,- % ) , 2.83 (2H, t, J= 8 Hz,
N-CH,-CH,-% # ) , 3.38 ( 2H, m, N-CH,-CH,-%¥ & ) ,
3.84 (1H, m, CH, BTrp) , 3.94 ( 1H, m, CH, BTrp) , 5.23
(1H, m, CH aTrp) , 6.84 (2H, m, Hy ®* ¥ from C-CH,-
CH,- X H &k Hy X from N-CH,-CH,-F £ ) , 6.93 ( 1H,

t, Jo= 8 Hz, Hs Trp) , 7.00 ( 1H, t, J,

8 Hz, H¢ Trp) ,
7.07 (1H, d, J= 2 Hz, H, Trp) , 7.11-7.27 ( 9H, m, H,, Hj,
Hs % He FTH from C-CH,-CH,-EX ¥, H,, Hi;, Hs & Hq
*H from N-CH,-CH,-ZHE K H4 Trp) , 7.50 ( 1H, d, J,=
8 Hz, H; Trp) , 8.07 ( 3H, brs, NH, Aib) , 9.04 ( 1H, d,

J= 8 Hz, NHE: g ) , 10.85 (1H, s, NH B K Trp) -

'3C NMR ( 75 MHz, DMSO-d®%, 300°K)

& ( ppm) 23.5 ( CH; Aib) , 23.8 ( CH3 Aib) , 25.9 ( C-

CH,-CH,-% % ) , 29.5 ( CH, BTrp) , 32.4 ( C-CH,-CH,-%

# ) , 35.8 ( N-CH;-CH,-X & ) , 44.2 ( N-CH,-CH,-X ¥ ) ,
45.9 ( CH aTrp) , 56.8 ( Cq Aib) , 109.7 ( C3 Trp) ,

111.9 ( C; Trp) , 118.4 ( C4 Trp) , 118.9 ( Cs Trp) ,

121.4 ( C¢ Trp) , 124.8 (C, Trp) , 126.6 (K B C-CH,-

CH-FH < C, THE ), 127.2 (kK H N-CH,-CH,-F¥ E 2

Cs FH), 127.4(Cy Trp) , 128.7 (3 B C-CH,-CH,-¥

HZ Co kR Ce FHE, RH N-CH;-CH,-FH 2 C, Fk C¢ F

), 128.8 (kR B C-CH,-CH-XE < Cs: k Cs XHEH, %

H N-CH,-CH,-x*&# ¥ C; k Cs XE ), 136.5 (%K H N-

CH-CH,-F H# Z C;, FH ), 137.5 ( kK EH C-CH;-CH;-%
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H<Z Cy FKXHEH ), 140.8 (Cs Trp) , 154.1 (Cq =8 ) |,

154.7 (Cq =% ) ,171.9 (CO Aib) -

(R) -N- (1-(4-(3,4-Z_&AFTH ) -5-F ¥ -4H-1,2,4-=
m-3-F ) -2- (1H-B-3-) ZE) 2-BE-2-FERB
e (k&% 118)

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

8§ (ppm) 1.24 ( 3H, s, CH; Aib) , 1.25 ( 3H, s, CH; Aib) ,
3.33 (2H, m, CH, BTrp) , 4.04 ( 2H, s, CH,-F¥ % ) , 5.05
(1H, m, CH aTrp) , 5.12 (2H, s, CH,- . & - - & F & ) ,
6.49 ( 1H, dd, J,= 8 Hz & Jn=2 Hz, H¢ . % -—&F &) ,
6.80 (1H, t, Jo= 8 Hz, Hs Trp) , 6.87 ( 1H, d, Jm= 2 Hz,
H; Trp) , 6.98 ( 1H, t, Jo,= 7 Hz, Hg Trp) , 7.02-7.10 ( 3H,
m, H &k He &, Hs . #H-"&FHE ) , 7.18 (3H, m, Hj,
H, % Hs ¥ % ), 7.26 (2H, m, H4 & H; Trp) , 8.04 ( 3H,
brs, NH, Aib) , 8.94 ( 1H, d, J= 9 Hz, NHE & ) , 10.81
(1H, s, NH Bl Trp) -

'3C NMR ( 75 MHz, DMSO0-d®°, 300°K)

8§ ( ppm) 23.4 ( CH; Aib) , 23.8 ( CH; Aib) , 29.0 ( CH,
BTrp) , 30.4 ( CH,-F % ) , 45.1 ( CH,- . #H-Z & F
# ), 45.6 ( CH aTrp) , 56.7 ( Cq Aib) , 109.6 ( C;
Trp) , 111.8 ( C; Trp) , 118.1 ( C4 Trp) , 118.6 ( Cs
Trp) , 121.3 ( C¢ Trp) , 124.9 ( C, Trp) , 126.4 ( C¢ /4,

H-Z@mxFE), 127.0(C, A H-Z&FH), 127.2 ( Cy
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Trp) , 128.4 (C2 & Cs FH ), 130.7 (Cs & Cs [f&,%-
“&@mFE) , 131.8(Cs A H-Z&FTH), 136.0(C, F
# ), 136.4 (Cg Trp) , 136.7 (C, H . #H-Z&F &) ,
154.1 (Cq =™ ) , 1552 (Cq = ® ) , 172.0 ( CO

Aib) -

(R) -N-(1-(4-(4-FHFHFE) -5-F & -4H-1,2,4-=
. -3-K) 2-FEHEZE) 2-BRE2C-FEANER (LKEY

120)

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

& (ppm) 1.18 ( 3H, s, CH3 Aib) , 1.26 ( 3H, s, CH; Aib)

3.09 ( 1H, dd, J= 14 Hz & 6 Hz, CH, BPhe) , 3.18 ( 1H,

dd, J= 14 Hz & 9 Hz, CH, BPhe) , 3.99 ( 2H, d, J= 4 Hz,

CH,-Z% & ) , 4.95 (1H, d, J= 16 Hz, CH,-%-H 5§ H ¥

# ), 506 (1H, d, J= 16 Hz, CH,-#%-#A & HZ X & ) , 5.13
‘ ( 1H, m, CH oaPhe) , 6.78 ( 4H, s, CHar #f-H £ & ¥

#% ), 7.02-7.08 (4H, m, H, & H¢ ¥ &, H, & Hg¢ Phe) ,

7.12-7.25 ( 6H, m, H;, Hy & Hs % &, H;, Hys & Hs Phe) ,

7.99 ( 3H, brs, NH, Aib) , 8.92 ( 1H, d, J= 8 Hz, NH B

g ) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

8 ( ppm) 23.4 ( CH; Aib) , 23.8 ( CH3 Aib) , 30.7 ( CH,-

# % ), 38.7 (CH, BPhe) , 459 (CH,-#H-FHFHXFE) ,

46.4 ( CH oPhe) , 55.6 ( OCH;) , 56.7 ( Cq Aib) , 114.6
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(Csk Cs H-FagHEFTHE), 1269 & 127.1 (Cs FEHERK
Cs Phe) , 127.7(C, H-FHEFH ), 128.2 (C, B Cs
Phe) , 128.5 (C3 B Cs Phe) , 128.9 ( C,, C3, Cs & Cs X
), 129.7(Cy kR Ce H-FHHEFTHE) , 1363 (C, ¥
®H ), 137.6 (C, Phe) , 154.0 (Cq =M ) , 154.9 ( Cq
=M ), 159.2 (Cy H-FHgHFFTH) , 171.7 ( CO

) -

(R) -N-(1-(4-(4-FFE) -5-FZ H-4H-1,2,4-= % .
3-& ) -2-(1H-BI g -3-F ) 2 &) -2-FFE-2-BERE K
(k&Y 121)
'H NMR (300 MHz, DMSO-d®, 300°K)
§ (ppm) 1.27 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CH; Aib) ,
2.82 (4H, m, CH,-CH,-%¥ # ) , 3.34 ( 2H, m, CH, BTrp) ,
5.06 (2H, s, CH,-% -#% *#%) , 5.16 (1H, m, CH aTrp) ,
‘ 6.85 (3H, m, Hs Trp, Hs & Hs & -# ¥ ZE ) , 6.98-7.04
(4H, m, H, § H¢ Trp, H, & H¢ HEHE ), 7.09-7.11 ( 2H,
m, H, B He & -%# ¥Z ), 7.15 (1H, d, J,= 6 Hz, H,
Trp) , 7.19 (3H, t, Jo,= 8 Hz, H;, H, & Hs EH ) , 7.29
(1H, d, J,= 8 Hz, H; Trp) , 8.01 ( 3H, brs, NH, Aib) ,
8.94 (1H, d, J= 8 Hz, NHEE % ) , 10.78 ( 1H, s, NH B B
Trp) -
'3C NMR ( 75 MHz, DMSO-d®, 300°K)

& ( ppm) 23.5 ( CH; Aib) , 23.8 ( CH; Aib) , 26.5 ( CH,-
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CH,-E & ), 29.2 (CH; BTrp) , 32.7 ( CH,-CH,-F & ) ,
45.4 (CH,-% - ¥ & ) , 45.7 ( CH aTrp) , 56.8 ( Cq
Aib) , 109.8 ( C; Trp) , 111.8 (C7 Trp) , 115.9 & 116.2
(Cs B Cs & -# FHE), 118.3 (C4 Trp) , 118.7 ( Cs
Trp) , 121.3 (Cg¢ Trp) , 124.8 ( C, Trp) , 126.5 ( C4 ¥
# ), 127.3 (Cy Trp) , 128.5 (C, K Cs #H-# F£H) ,
128.7 (C,, C3, Cs B Co FH ) , 132.2(C, #-#FH) ,
. 136.4 ( Cg Trp) , 140.9 (C, ZF HEH ), 154.5 ( Cq =m) ,
154.7 (Cq =™ ) , 160.3 (C, & - FH) , 171.9 ( CO
Bk & ) e
NMR '°F ( 282 MHz, DMSO-d®, 300°K)

§ (ppm) -114.9 (1F, m, # -5 *XH) -

(R) -N-(1-(4-(3,4-Z_ B ¥ &) -5-FZ & -4H-1,2,4-=
m-3-% ) -2- (1H-BIBg-3-F ) 2 &) -2-FE-2-FERE
. B (k&% 122)

'H NMR ( 300 MHz, DMSO-d®, 300°K)

& (ppm) 1.25 ( 3H, s, CHs Aib) , 1.26 ( 3H, s, CH; Aib) ,
2.84 ( 4H, m, CH,-CH,- & ) , 3.34 ( 2H, d, J= 7 Hz, CH;
BTrp) , 5.11 (3H, m, CH oaTrp ¢ CH,-& . & -—&F & ) ,
6.63 (1H, dd, Jo= 8 Hz & J,=2 Hz, Hy . & - & &) ,
6.83 ( 1H, t, Jo= 8 Hz, Hs Trp) , 6.99 ( 1H, t, J,= 8 Hz,
H¢ Trp) , 7.05 ( 1H, d, J= 2 Hz, Hy Trp) , 7.12 ( 5H, m,

CHar X ), 7.17 (1H, d, Jo,= 8 Hz, Hy Trp) , 7.21 ( 1H,
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s, H, . #-— &% %), 7.27 (1H, d, J,= 8 Hz, Hs /&,
B - " &HFXHE ), 7.39 (1H, d, J,= 8 Hz, H; Trp) , 8.02
( 3H, brs, NH, Aib) , 8.94 ( 1H, d, J= 8 Hz, NH & I ) ,
10.78 ( 1H, s, NH BB Trp)

'3C NMR ( 75 MHz, DMSO-d®, 300°K) :

& ( ppm) 23.5 ( CH; Aib) , 23.8 ( CH; Aib) , 26.4 ( CH,-
CH,-Z & ), 29.1 (CH; BTrp) , 32.6 ( CH,-CH,-F & ) ,
44.7 (CH,- &, % - & ¥ &£ ) , 456 ( CH aTrp) , 56.7
( Cq Aib) , 109.7 ( C3 Trp) , 111.8 ( C; Trp) , 118.1
( Cq Trp) , 118.7 (Cs Trp) , 121.3 ( C¢ Trp) , 124.9
(Cy Trp) , 126.5(Cy FHEK C¢ H.H-Z—&FE) ,
127.2 ( Co9 Trp) , 128.7 (C,, C3, Cs B C¢ ¥ H, C, /5,
H-—@G¥FE), 1309(C, H.H-—&FHE), 131.4 (Cs
E.#-—&F &), 132.0(C; H.H-—&HGFEH), 136.4
(Cs Trp) , 137.2 (C, . H-—&HFHE) , 140.8 (C; ¥
B, ), 154.5(Cq =™ ), 154.7(Cq =) , 171.9 (CO

B B% )

(R) -N-(1-(C4- (4-FBEFHE) -5-F & -4H-1,2,4-= W -
3-% ) -2-(1H-BIgx-3-%F ) 2 %) -2-BHE-2-FERNEK
(&9 124) :

'"H NMR ( 300 MHz, DMSO-d®, 300°K) :

§ (ppm) 1.22 ( 3H, s, CH; Aib) , 1.27 ( 3H, s, CH; Aib) ,

2.22 (3H, s, CH; #-#FHZXHE ), 3.22 (1H, dd, J= 14 Hz
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B 6 Hz, CH, BTrp) , 3.33 ( 1H, dd, J= 14 Hz & 9 Hz, CH,
BTrp) , 3.99 ( 2H, s, CH,-¥ % ) , 5.04 ( 2H, s, CH,- % -&#
H¥ ), 509 (1H, m, CH aTrp) , 6.64 ( 2H, d, J,= 8
Hz, H; § Hs #-HFHZ¥ ), 6.78 ( 1H, t, Jo= 7 Hz, H;
Trp) , 6.98 (4H, t, Jo,= 7 Hz, H¢ Trp, Hs;, Hy B Hs ¥
%) ,7.01 (1H, d, J=2 Hz, H, Trp) , 7.07 ( 2H, d, J,= 7
Hz, H, k¥ He #-FHZFH ) , 7.20 ( 3H, m, Hy Trp, H, &
H¢ ¥ %), 7.26 (1H, d, J,= 8 Hz, H; Trp) , 7.98 ( 3H,
brs, NH, Aib) , 8.89 (1H, d, J= 8 Hz, NHE K ) , 10.74
(1H, s, NH Bl & Trp) -

'C NMR ( 75 MHz, DMSO-d®, 300°K)

§ (ppm) 21.0 (CH; #-HHZF HH ), 23.5 ( CH; Aib) ,
23.7 ( CH; Aib) , 29.1 ( CH, BTrp) , 30.6 (CH,-¥ % ) ,
45.7 (CH oaTrp) , 46.0 (CH,-#-H HZ X & ) , 56.7 ( Cq
Aib) , 109.8 ( C3; Trp) , 111.7 ( C; Trp) , 118.3 ( Cs
Trp) , 118.6 ( Cs Trp) , 121.2 ( C¢ Trp) , 124.8 ( C,
Trp) , 126.3 (C3 Kk Cs #H-FHFTHE ) , 127.0 ( C4 F
#® ), 127.2 (Cy Trp) , 128.9 (C,, C3, Cs B C¢ F H) ,
129.7 (C, R C¢ H-FHFH ), 1329 (C, #H-FHZF
®), 1363 (Cy, H-HFEXH), 136.4 (Cs Trp) , 137.4
(Cy &), 153.9 (Cq =™ ) , 1553 ( Cq =m ) ,
171.8 ( CO EE % ) -

(S) -N-(1-(4-(4-BHEEFTHE) -5-(3-FERE) -
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4H-1,2,4-= % -3-F ) -2- (1H-5l g -3-K ) Z &) -2-f& % -
2-BERNER (L&MW 125)

'"H NMR ( 300 MHz, DMSO-d®, 300°K)

& (ppm) 1.27 ( 3H, s, CH; Aib) , 1.31 ( 3H, s, CH; Aib)
1.74 ( 2H, m, ( CH,-CH,-CH,-% & ) , 2.52 ( 4H, t, I= 7
Hz, CH,-CH,-CH,-% % ) , 3.35 ( 2H, d, J= 7 Hz, CH,
BTrp) , 3.68 (3H, s, OCHs) , 4.98 (2H, s, CH,-% -5 &
HXE¥*H), 520 (1H, m, CH aTrp) , 6.75 ( 4H, s, CHar
#-FagHEFTH), 6.83 (1H, t, J,= 8 Hz, Hs Trp) , 6.99
(1H, t, Jo= 7 Hz, H¢ Trp) , 7.06 ( 3H, m, H, & Hs * %,
H, Trp) , 7.14 ( 1H, d, J,= 7 Hz, Hs Trp) , 7.19 ( 3H, t,
Jo= 8 Hz, H;, H4 & Hs ¥ & ), 7.29 (1H, d, J,= 8 Hz, H,
Trp) , 8.01 ( 3H, brs, NH, Aib) , 8.94 ( 1H, d, J= 8 Hz,
NH B % ) , 10.79 ( 1H, d, J= 2 Hz, NH BB Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

8 (ppm) 23.6 ( CH; Aib) , 23.8 ( CH; Aib) , 24.1 ( CH,-
CH,-CH,-¥ % ), 28.5 (CH,-CH,-CH,-¥ & ) , 29.2 ( CH,
BTrp) , 34.7 ( CH,-CH,-CH,-¥% % ) , 45.5 ( CH,-%-H &
H FH), 458 (CH aTrp) , 55.5 ( OCH3) , 56.8 ( Cq
Aib) ,109.8 ( C3 Trp) , 111.8 ( C7; Trp) ;, 114.6 (C3 ;& Cs
H-HEg HFH), 1183 (Cq Trp) , 118.7 ( Cs Trp) ,

121.3 ( C¢ Trp) , 124.9 ( C, Trp) , 126.2 ( C4 F X ) ,

127.3 (Co Trp) , 127.8(C, #H-HFgHEFH), 127.9 ( Cs,

Cs B Cs ZFH ), 128.7(C, k C¢ BH-HEg HFTH) ,
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136.4 ( Cg Trp) , 141.7 (C, % &), 154.7(Cq =W ) ,
154.8 (Cq =% ) , 159.2 (C, #H-#gHZFH), 171.9
(COmER ) -

(S) -N-(1-(4-(4-FEHEFH) -5-F & -4HA-1,2,4-=
m-3-F ) -2- (1H-B|Bg-3-% ) Z2& ) 2-BE-2-FERE
B (k& ® 126)

'H NMR ( 300 MHz, DMSO-d®, 300°K)

8 ( ppm) 1.25 ( 3H, s, CH; Aib) , 1.28 ( 3H, s, CHs Aib) ,
3.26 (1H, dd, J= 14 Hz & 6 Hz, CH, BTrp) , 3.34 ( 1H,
dd, J= 14 Hz K 8 Hz, CH, BTrp) , 3.99 ( 2H, s, CH,-%¥
# ), 498 (2H, s, CH,-#%-F G EX¥ &), 5.13 (1H, m,
CH aTrp) , 6.68 ( 4H, s, CHar # -FHF g XX H ) , 6.80
(1H, t, Jo,= 8 Hz, Hs Trp) , 6.99 (1H, t, J,= 8 Hz, Hg
Trp) , 7.02-7.06 ( 4H, m, H, & H4 Trp, H, & H¢ EE ) ,
7.20 ( 3H, m, Hy, H4 & Hs ¥ % ) , 7.27 ( 1H, d, J,= 8 Hz,
H;, Trp) , 8.00 ( 3H, s, NH, Aib) , 8.91 ( 1H, d, J= 8 Hz,
NH® & ) , 10.76 ( 1H, s, NH BB Trp) -

13 NMR ( 75 MHz, DMSO-d®, 300°K)

§ ( ppm) 23.5 ( CH; Aib) , 23.7 ( CH; Aib) , 29.1 ( CH,
BTrp) , 30.6 (CH,-¥ % ) , 45.7 (CH oaTrp K CH,-#-&F
SH¥XHE ), 555 ( OCH;) , 56.7 ( Cq Aib) , 109.8 ( C;
Trp) , 111.7 (C; Trp) , 114.5 ( C3s k Cs & -H 5 H ¥

# ), 118.3 ( C4 Trp) , 118.7 ( Cs Trp) , 121.3 ( Cg
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Trp) , 124.8 ( Cy Trp) , 127.1 (Cs4 ZF H ), 127.3 ( Cy
Trp) , 127.6 (C, #H-FHEF¥H ), 127.8 (C2 K Cs # -
B ELFxXHE), 128.8(C, Kk Cs HH ), 128.9(C3; B Cs
% %), 136.3 (Cg Trp) , 136.4 (C, HF ), 153.8 (Cq
=), 1552 (Cq =M ) , 159.2(C, H-FHHEFH) ,
171.9 (CO B f& ) -

‘ N-(C (R) -1-(4-(4-BEFE) -5-X L & -4H-1,2,4-=
W-3-F ) -2- (1H-mBg-3-% ) Z2&) -2-KE-2-FERNBE
e (k&% 128)
'"H NMR ( 300 MHz, DMSO-d®%, 300°K)
& ( ppm) 1.28 ( 3H, s, CH; Aib) , 1.29 ( 3H, s, CH; Aib) ,
2.77-2.94 ( 4H, m, CH,-CH,-®F & ) , 3.28 ( 1H, dd, *J= 14
Hz & 8 Hz, CH, BTrp) , 3.43 ( 1H, dd, *J= 14 Hz & 7 Hz,
CH,; BTrp) , 5.05 ( 1H, m, CH aTrp) , 5.25 ( 2H, d, J= 7

‘ Hz, CHL-& - E ¥ H ) , 6.72 (1H, t, J,= 7 Hz, Hs Trp) ,
6.89 (2H, d, Jo,= 9 Hz, H, § H¢ ¥ -8 HE FH ) , 6.92
(1H, t, Jo= 7 Hz, Hg¢ Trp) , 7.00 ( 1H, d, Jo= 2 Hz, H,
Trp) , 7.08-7.15 (4H, m, H4 ft H; Trp, Hy ¢ H¢ FT E ) ,
7.17 ( 2H, Jo= 7 hz, Hs & Hs ZE & ) , 7.24 ( 1H, t, J,= 8
Hz, Hy ZE HE ), 7.92 (2H, d, J,= 9 Hz, H: & Hs & - ZE
®*#), 8.06 (3H, brs, NH, Aib) , 8.98 ( 1H, d, J= 8 Hz,
NH B % ) , 10.79 ( 1H, s, NH BB Trp) -

13C NMR ( 75 MHz, DMSO-d®, 300°K)
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& ( ppm) 23.5 ( CH; Aib) , 23.8 ( CH; Aib) , 26.4 ( CH,-
CH,-% & ), 29.1 ( CH, BTrp) , 32.6 ( CH,-CH,-¥ ¥ ) ,
45.3 ( CH,-% - E ¥ %) , 457 (CH aTrp) , 56.8 ( Cq
Aib) , 109.6 ( C3 Trp) , 111.8 ( C; Trp) , 118.1 ( C,
Trp) , 118.5 (Cs Trp) , 121.2 (C¢ Trp) , 124.1 (C, &
Cs #-HEFH), 124.8(C, Trp) , 126.5 (C, & Cs %*
#£),127.2 (Cy Trp, C1 &k Cs #H-HHE FHE) , 128.7 ( Cs,
‘ Cs B Cs F H ), 136.4 (Cg Trp) , 140.8 ( C, FE H ) ,
143.5 (C, # - HE FH) ,154.5(Cq =" ) , 154.8 (Cq

=W ) ,172.0 ( CO Aib) -

(8) -N-(1-(4-(4-BHEETE) -5-FZLH-4H-1,2,4-=
g -3-F ) -2- (1H-lB[ B -3-BH ) Z &) -2-BFE-2-HFERE
B (k& ® 129)

'H NMR ( 300 MHz, DMSO-d®, 300°K)

‘ & (ppm) 1.27 ( 3H, s, CH; Aib) , 1.30 ( 3H, s, CH3; Aib)
2.81 ( 4H, m, CH,-CH,-Z % ) , 3.34 ( 2H, d, J= 7 Hz, CH,
BTrp) , 3.68 (3H, s, OCH;) , 4.99 ( 2H, s, CH,-#-# &
H¥H), 520(1H, m, CH aoTrp) , 6.75 ( 4H, m, CHar
H-FHEEFH), 683 (1H, t, J,= 7 Hz, Hs Trp) , 7.03
(1H, t, J,= 8 Hz, Hg Trp) , 7.04 ( 1H, d, J= 2 Hz, H,
Trp) , 7.10 ( 2H, d, J,= 7 Hz, H, & H¢ & ) , 7.13 ( 1H
d, Jo= 8 Hz, Hy Trp) , 7.19 ( 3H, t, Jo= 7 Hz, H3, H4 & H;

*H ), 7.29 (1H, d, J,= 8 Hz, H; Trp) , 8.01 ( 3H, brs,
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NH, Aib) , 8.94 (1H, d, J= 8 Hz, NH B B ) , 10.78 ( 1H,
d, J= 2 Hz, NH B| & Trp)
'3C NMR ( 75 MHz, DMSO-d®, 300°K) :
§ ( ppm) 23.6 ( CH; Aib) , 23.8 ( CH; Aib) , 26.6 ( CH,-
CH,-% % ), 29.2 (CH,; BTrp) , 32.7 ( CH,-CH,-F & ) ,
45.3 (CH,- % -F § & ¥ &), 45.7 (CH aTrp) , 55.5
( OCH3) , 56.8 ( Cq Aib) , 109.9 (C; Trp) , 111.8 ( C;
. Trp) , 114.6 (Cs K Cs #H-#F&H H FH) , 118.3 ( C,
Trp) , 118.7 ( Cs Trp) , 121.3 ( C¢ Trp) , 124.8 ( C,
Trp) , 126.5 (C4 ZFH ) , 127.3 (Cy Trp Kk C, #-H 5
HFHE), 1279 (C, k Cs H-FHgHEFH) , 128.7 ( Cy,
Cs, Cs B Co¢ H-#FEHEHZFHE), 136.5 (Cs Trp) , 140.9
(Cy X %), 1544 (Cq =M™ ), 154.7 (Cq =m] ) ,

159.2 (Cs H-FmEFH) ,171.9 (CO B % )

. (CR) -N- (1-(4- (4-BEEEXZHE) -5-F Z & -4H-
1,2,4-=Z W -3-K ) -2- (1H-BI|®R-3-8H ) ZHE) -2-}F & -2-
REAER (LKE&YW 130) :

'"H NMR ( 300 MHz, DMSO-d®, 300°K) :

8 ( ppm) 1.30 ( 3H, s, CH; Aib) , 1.35 ( 3H, s, CH; Aib) ,
2.55 (4H, m, CH>-CH,-F HE Fk CH,-CH.-#-FH HEF &) ,
2.83 ( 2H, t, J= 8 Hz, CH,-CH,-% % ) , 3.37 ( 2H, m,
CH,-CH,-# -F & £ ¥ ), 3.65 (3H, s, OCH;) , 3.77

( 1H, m, CH, BTrp) , 3.89 ( 1H, m, CH, BTrp) , 5.20

- 228 -



1432417

(225)

(1H, m, CH aTrp) , 6.72 ( 4H, s, CHar % - 5§ X *%
#® ) ,6.94 (1H, t, J,= 7 Hz, Hs Trp) , 7.02 ( 1H, t, J,= 8
Hz, H¢ Trp) , 7.05 (1H, d, J= 2 Hz, H, Trp) , 7.11 ( 2H,
d, Jo= 7 Hz, H, & H¢ E E ) , 7.16 ( 1H, d, J,= 7 Hz, H,
Trp) , 7.25 ( 3H m, H;, Hy, Hs FE & ) , 7.50 ( 1H, d, J,=
8 Hz, H; Trp) , 8.05 ( 3H, brs, NH, Aib) , 9.02 ( 1H, d,
J= 8 hz, NH BBt ) , 10.83 (1H, d, J= 2 Hz, NH M@
Trp) -

3¢ NMR ( 75 MHz, DMSO-d®%, 300°K)

§ ( ppm) 23.5 ( CH; Aib) , 23.8 ( CH; Aib) , 26.0 ( CH,-
CH-E & ), 29.5 (CH, BTrp) , 32.5 ( CH,-CH,-F # ) ,
35.0 (CH,-CH,-#-F g Z FH) , 44.4 (CH,-CH,-#-F &
#Z ¥ H), 458 (CH aTrp) , 55.4 ( OCH3) , 56.8 ( Cq
Aib) , 109.9 ( C3 Trp) , 111.9 (C; Trp) , 114.2 (C; K
Cs #-#gH#HFH), 118.4 (C4 Trp) , 118.9 ( Cs Trp) ,
121.4 ( C¢ Trp) , 124.7 ( C, Trp) , 126.5 ( Cs4 EH ) ,
127.4 ( Cy Trp) , 128.7 (C,, C3, Cs B Cs ZFEH ), 129.4
(C, H-FgHEFHE), 1303 (C, R C¢ H-FHEF
HZ) ,136.5(Cg Trp) , 141.0(C, ZEH ) , 154.0(Cq =
) , 1545 (Cq =% ) , 158.6 (Cs H-FHHEFHE) ,
171.8 (CO EE & ) -

(R) -N-(2- (1H-B| Bg-3-FK ) -1- (5-F Z & -4- ( U0 -

2-H P E) -4H-1,2,4- =8 -3- 8 ) ZH) -2-FE-2-BER
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B (&YW 132)

'"H NMR ( 300 MHz, DMS0-d°, 300°K)

& (ppm) 1.26 ( 3H, s, CH3 Aib) , 1.29 ( 3H, s, CH; Aib)
2.95 (4H, m, CH,-CH,-% % ) , 3.40 ( 2H, m, CH, BTrp) ,
526 (1H, m, CH aTrp) , 5.37 (2H, s, CH,-H-lH g &) ,
6.83 (1H, t, Jo= 7 Hz, Hs Trp) , 6.98 ( 1H, t, J,= 8 Hz,
H¢ Trp) , 7.11-7.30 ( 10H, m, H,, H4 ¢ H; Trp, CHar &
2, Hs & Hs #-BH@EHE) , 7.71 (1H, t, J,= 7 Hz, Hy #F-
W oE &) , 8.22 ( 3H, brs, NH, Aib) , 8.42 ( 1H, d, Jap= 4
Hz, H¢ # - X ) , 9.05 (1H, d, J= 8 Hz, NH B i ) ,
10.87 ( 1H, s, NH B[ B Trp) -

'3C NMR ( 75 MHz, DMSO-d®, 300°K)

§ ( ppm) 23.4 ( CH; Aib) , 23.7 ( CH; Aib) , 26.4 ( CH,-
CH,-X & ) , 28.6 (CH; BTrp) , 32.5 ( CH,-CH,-F & ) ,
45.7 ( CH oTrp) , 47.6 ( CH, # - mwE £ ) , 56.8 ( Cq
Aib) , 109.8 ( C; Trp) , 111.8 ( C7 Trp) , 118.3 ( Cq
Trp) , 118.6 ( Cs Trp) , 121.2 ( C¢ Trp) , 122.0 ( C3 #f-
M oge Z ) , 123.6 ( Cs #H - ) , 126.3 ( C, Trp) ,
126.6 (C, ZE X ) , 127.3 (Coy Trp) , 128.7 ( C,, C3, Cs K
Ce X H ), 1364 (Cy BB ), 137.7 ( Cs #-W &
H), 140.7 (C, (X EH ), 150.1 (C¢ M- XE) , 154.9
(Cq = ® ), 1552 (Cq =" ), 158.7 ( C, #F-Wt gt

H) ,172.0 (CO E ik ) -
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N-(C (R) -1-(4-(24-" B EHEFTHE) -5-BZ & -4H-
1,2,4-= MW -3-% ) -2- (1H-BB-3-K) 2 &) -2-FK % -2-
FERNER (KE&®W 179)
'"H NMR ( 300 MHz, DMSO d°, 300°K)
8 (ppm) 1.26 (s, 3H, CH; Aib) , 1.30 (s, 3H, CH; Aib)
2.82 ( m, 4H, CH,-CH,-ZF % ) , 3.29 (t, 2H, J= 8 Hz, CH,
BTrp) , 3.61 (s, 3H, OCH;) , 3.68 (s, 3H, OCH;) , 4.85
‘ (d, 1H, J= 17 Hz, CH,-# .- _ #A g X ¥ X ) , 5.02 (4,
1H, J= 17 Hz, CH,-#,#-—_ g X ¥*H ), 518 ( m, 1H,
CH aTrp) , 6.29 (dd, 1H, J,= 8 Hz Kk Jn= 2 Hz, Hs #5,
B -—FHeg HEFH), 6.40 (d, 1H, J,= 8 Hz, H¢ #, % -—
B ZExXH), 6.55(d, 1H, Ju=2 Hz, Hy # . & -—- F 5§ &
*~H ), 6.82 (t, 1H, Jo,= 8 Hz, Hs Trp) , 6.99 (t, 1H, J,=
8 Hz, H¢ Trp) , 7.05 (s, 1H, H, Trp) , 7.09-7.24 ( m, 6H,
Hy; Trp k. CHar X & ) , 7.27 (d, 1H, Jo,= 8 Hz, H; Trp) ,
. 7.99 (s, 3H, large, NH, Aib TFA B ) , 8.89 (d, 1H, J= 8
Hz, NHE K ) , 10.77 (s, 1H, NH Bl B Trp) -
'*C NMR ( 75 MHz, DMSO d°%, 300°K)
8§ ( ppm) 23.6 ( CH; Aib) , 23.7 ( CH; Aib) , 26.5 ( CH,-
CH,-F & ) , 29.2 (CH; BTrp) , 32.7 ( CH,-CH,-FX & ) ,
41.6 (CH,-# , #H-—_ FgHZH ¥*H) , 45.7 (CH aTrp) , 55.7
( OCH;) , 55.9 (OCH3;) , 56.7 ( Cq Aib) , 99.1 ( C5; #75,
H-ZHagHEFTHE), 1052 (Cs B H-—FagHEFTEHE),

110.0 (C3 Trp) , 111.8 (C; Trp) , 115.7 (C, 5, 8 -— FH
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HHZ FH), 118.3 (Cq Trp) , 118.7 (Cs Trp) , 121.3
(Ce¢ Trp) , 126.5 (C, Trp Rk Cs¢ #M H-ZFEHE FTHE) ,
127.3 (Co Trp) , 128.1 (C, % % ) , 128.7 (C,, C3, C5s K&
Co Z#H ), 136.4 (Cg Trp) , 140.9 (C, EH ) , 154.5
(Cq =™ ), 155.0(Cq =M ) , 157.8 (C, # #%-- &
sHEFE), 1609 (Cs H. H-ZFg & FHE), 171.7
( CO BE B )

N-(C (R) -1-(4- (4-BEHEFTEHE) -5-F 2 & -4H-1,2,4-
=W -3-K ) -2- (1H-B| B -3-F ) Z& ) - -2H-ML 1 -4-
REE (ke 184) :

'H NMR ( 300 MHz, DMSO d°, 300°K) :

8 (ppm) 1.20 (m, 1H, Hs MMW&E MM ), 1.30 ( m, 3H, H;
E Hs M4 MW®), 2.17 (m, 1H, H, W& MH®) , A6 2.82
(m, 4H, CH,-CH,-% % ) , 3.16 ( m, 2H, H, & H¢ "W & Wt
M ) , 3.31 (dd, 1H, J= 14 Hz & 8 Hz, CH, BTrp) , 3.35
(dd, 1H, J= 14 Hz K 7 Hz, CH, BTrp) , 3.66 (s, 3H,
OCH;) ,3.72 (m, 2H, H, X H¢ WS MM ) , 5.08 ( m, 2H,
CH,- - HEZ¥XH ), 5.26 (m, 1H, CH aTrp) , 6.73 (s,
4H, CHar # -FA g XX % ) , 6.87 (t, 1H, J,= 8 Hz, H;
Trp) , 7.02 (m, 2H, H, & Hg Trp) , 7.07 (d, 2H, J,= 7
Hz, H % H¢ & ) , 7.18 ( m, 3H, H;, Hs & Hs X &) ,
7.30 ( m, 2H, H4 ¢ H; Trp) , 8.52 (d, 1H, J= 8 Hz, NH

B2 ) ,10.77 (s, 1H, NH @5l Trp) .
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'3C NMR ( 75 MHz, DMSO d°, 300°K) :
§ (ppm) 26.3 (CH,-CH,- ¥ %) , 28.8(C; B Cs MU&H
g ) , 29.2 ( CH, BTrp) , 32.2 ( CH,-CH,-% & ) , 40.7
(Cs UG MWW ), 44.8 (CH aTrp) , 45.9 (CH,-#-F &
E¥H ), 555(0CH;) , 66.6 (C, B C¢ MG U mH) ,
109.8 (C3 Trp) , 111.7 (C; Trp) , 114.5 (C3 & Cs #f-
HEgBE¥XE), 118.4 (C4 Trp) , 118.7 (Cs Trp) , 121.3
' (Ceé Trp) , 124.5 (C, Trp) , 126.7(Cq EE ) , 127.2
(Co Trp) , 127.5(C, H-FHHELF¥H ), 128.8( C, K Cg
K EHD), 128.7(Cs K Cs ZHEH ), 127.9(C, &k Cs #-F
HFHEFXE), 136.4 (Cg Trp) , 140.4 (C, EH ) , 154.7
(Cq =™ ), 1557 (Cq =™ ) , 159.2 (Cy #H-FHX
*H ), 174.2 (CO B )

N-(C (R) -1-(5-(C (1H-BIBR-3-% ) FHE) -4- (3-H &
. ZFE ) -4H-1,2,4- =W -3-F ) -2- (1H-B B -3-F ) &

E) 2-BME2-FERAERK (L&YW 185)

'H NMR ( 300 MHz, DMSO d°, 300°K) :

§ (ppm) 1.19 (s, 3H, CH3 Aib) , 1.23 (s, 3H, CH; Aib) ,

3.14 (dd, 1H, J= 14 Hz & 5 Hz, CH, BTrp) , 3.34 ( dd,

1H, J= 14 Hz & 9 Hz, CH, BTrp) , 3.46 (s, 3H, OCH;) ,

3.72 (m, 2H, CH,-B[ B ) , 5.06 (m, 1H, CH aTrp) , 5.14

(m, 2H, CH,-fj-FHEZ¥H ) , 631 (s, \H, H, FH-F &

HFHE ), 632 (d, 1H, Jo,= 7 Hz, H¢ F-FHEEFE) ,
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6.77 (m, 3H, Hs BB, Hs Trp Kk Hs FH-FHEFTHE) ,
6.92 (m, 2H, H¢ B B K& Hg Trp) , 7.02 ( m, 2H, H, B
% H, Trp) , 7.26-7.30 (m, 3H, Hs f-FHE HEZ¥ &, H, &
H; M@ B, Hy Trp) , 7.41 (d, 1H, J,= 8 Hz, H; Trp) , 7.94
( brs, 3H, NH, Aib TFA 8, ) , 8.87 (d, 1H, J= 8 Hz, NH
Bifz ) , 10.73 (d, 1H, J= 2 Hz, NH B/ ® ) , 10.85 (s, 1H,
NH M Trp)

. '3C NMR ( 75 MHz, DMSO d°f, 300°K) :
& (ppm) 21.7 ( CH,-B| B ) , 23.5 ( CH; Aib) , 23.7 ( CH;
Aib) , 28.9 ( CH, BTrp) , 45.5 (CH aTrp) , 46.2 ( CH,-
f-FH &g Z¥HEHE), 552 (0OCH;) , 56.7 ( Cq Aib) , 108.2
(C; BB, 109.8(C;y Trp) , 111.7 (C; Trp) , 111.9
(C; Bl Kk C, H-FHEEFTE) , 113.7(Cy H-FHE
TR ), 118.2 (Cs H-FHEFE) , 118.4 (Cq Trp) ,
118.6 ( C4 MW M), 118.9 (Cs BB K Cs Trp) , 121.2

. (Cs¢ M MBE), 121.6 (Cg Trp) , 127.1 ( Cy MBI BE) , 127.2
(Cy Trp) , 136.4 (Cs Trp) , 136.7 (Cg BB ) , 137.5
(Cy, H-#g HZEFH ), 1542 (Cq =™ ) , 155.3 ( Cq
=W ) , 160.0 (C3s H-#sg X HE ), 171.8 ( CO EE
) e
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EWES 231416+ 17 19-22
36-122 > 124-126 ~ 128-150 ~ 152-190) :

24 ~ 26-35»

R

eV
(#3#8 Chem Draw Ultra 8 %)

ESI-MS
GtE®

ESI-MS
[EER{EM+H)+]

(R)-N-(1-(5-(2-(1H-05|ix-3-5) 2. 5)-4-F 2,
#-4H-1,2,4- =M-3-50)-2-(1H-05[0R-3-55) Z
5)-2-fi i -2- AL

559.3

560.4

(R)-N-(1-(5-(3-(1H-5|W%-3-E)NE)-4-F Z
H-4H-1,2,4-=W-3-35)-2-(1H-B|4-3-3£) Z,
B)-2-fi 8- 2- R E AL

573.3

574.3

® [

(R)-N-(1-(5-(3-(1H-DB |- 3- ) PRI )-4-(4-18L
HE)-4H-1,2,4- =04-3-35)-2-(1H-B|1R-3-25)
ZH)-2- [t L PIRRE

637.2

638.1

16

(R)-N-(1-(5-3-(1H-BIBR-3-5) P 8)-4- T8t
4H-1,2,4-Z0-3-55)-2-(1H-B |- 3- 25 Z )
2-fgit-2- B AL PR

5533

554.4

17

(R)-N-(1-(4,5-8(2-(1H-B|I-3-5£) 7, 2)-4H-
1,2,4-Z04-3-55)-2-(1H-BIWR-3- 50 Z.3)-2- B¢
-2 PR

598.3

599.2

19

(R)-N-(1-(4-(3- B EFH)-5-F L E-4H-
1,2,4-=M-3-5)-2-(1H-15|tx-3- ) Z.2)-2- 1%
H-2- P ENHEE

536.3

537.1

20

(R)-N-(1-(4-(4- B E T H)-5- 3 Z 2 -4H-
1,2,4-S0-3-35)-2-(1H-B[0R-3-25) Z.35) 2B
2- R PIRER

536.3

5373

21

(R)-N-(1-(5-(2-(1H-05]Ex-3-H) Z.%£)-4-(3,5-
ZREETE)-4H-1,2,4-=18-3-3)-2-(1H-
U510R-3-5) Z.HL)-2-f-2- R E N BEIK

605.3

606.4

22

(R)-N-(1-(4-(4- R EEFTH)-5-G-FEHRE)-
4H-1,2,4- =3 35)-2-(1H-1B|0E-3-5) Z.55)-
2-fHet 2- B PR

550.3

551.3

24

(R)-N-(1-(4-(2-(1H-5{Wx-3-F) Z.F)-5-(3-
(1H-I5|W%-3-25) P HL)-4H-1,2,4- =04-3-%5)-2-
(1H-05|bx-3-55) 7, 5)-2- R -2 B T B

6123

612.8
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26

(R)-N-(1-(4-Q2-FF & EFE)-5- K ZFE-4H-
1,2,4- =W-3-55)-2-(1H-15|ME-3-F) Z.30)-2- ¢
H-2-FRELAEERE

536.3

537.1

27

(R)-N-(2-(1H-M5(Me-3-5)-1-(4-(Z5-1- B R E)-
5- 2 H-4H-1,2,4-=W-3-F) 7, K)-2-fR -
2-FREAEERE

556.3

557.2

28

(R)-N-(1-(5-(2-(1H-15|k-3-E) £, F)-4-(3,4-
TEFE)-4H-1,2,4-=0%-3-5)-2-(1H-05 -
3-B)ZH)-2-IEE-2- R ENERE

613.2

614.2

29

(R)-N-(1-(5-(2-(1H-15|Wx-3-F) ZH)-4-(4-F,
i}:‘:g)'4H' 1 ’2:4'5%'3 'g)'z-( 1 H'”aluﬂ(n'3 'g)
ZE)-2-HEE-2- P ENERI

563.3

564.1

30

(R)-N-(1-(4-(4-8F£E)-5-FE-4H-1,2,4-=
n4-3-5L)-2-(1H-05|0x-3-B) 2.8 )-2- i B -2-FR
EAMI

5103

511.0

31

(R)-N-(1-(5-(2-(1H-BIB}:-3-25) Z5)-4-(2.4-
—HSEFE)-4H-1,2,4-=4-3-H)-2-(1H-
0B IR-345) Z BRI -4- S

631.3

632.0

32

(R)-N-(1-(5-(2-(1H-I5|wg-3-FE) Z.£5)-4-(2,4-
— $ %g¥§)'4}1' 1 72’4'5[1%'3 —%)-2-( 1H-
05|wR-3-5) ZE)IRNE-3- 7R R A%

631.3

631.8

33

(R)-N-(1-(4-(4- B £E)-5- (3 R 28 -
4H-1,2,4-=V-3-25)-2-(1H-BIIE-3-5) Z. 1) -
2-JgE-2- FR AL PR

5343

535.4

34

(R)-N-(1-(5-(2-(1H-15[tx-3-5) Z.5L)-4-(4-Ff
HFH)-4H-1,2,4-=1-3-3)-2-(1H-15|1%-3-
H)ZE)-2-jE-2- P E N

559.7

559.9

36

(R)-N-(1-(5-(2-(1H-I5(Lx-3-55) Z £E)-4-(2,4-
THREHETE)- 4H-1,2,4-=04-3-5)-2-(1H-
05 |R-3-55) ZE)IRiE -2- A ML

631.3

631.8

37

(R)-N-(1-(4-(4-FF ELFE)-5-F 2 F-4H-
1,2,4-=M-3-F)-2-(1H-M5[wg-3-F) 2. HK)-2-f%
H-2- B EANEER

520.3

521.0
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38

(R)-N-(1-(5-(2-(1H-15{R-3-£5) Z BL)-4-(2,4-
= BEHTR)-4H-1,2,4- Z0%-3-5)-2-(1H-
[5|Wx-3-5) £ 5)-2-RE AR R

639.3

639.8

39

(R)-N-(1-(5- 5-4- (U422 B EFL BE)- 4H-
1,2,4- = 043 5)-2-(1H- B[ 3-55) 7, 5)-2-fz
0P EFEE

493.3

493.9

40

(25,4R)-N~((R)-1-(4-(4- B EETHE)-5- K Z
H-4H-1,2,4-=M-3-55)-2-(1H-B|1-3-55) Z
5)-4-FEELNH IS fe-2 - PR R

564.3

565.0

41

(S)-N-(R)-1-(4-(4-FEEFE)-5-FLE-
4H-1,2,4-=0%-3-35)-2-(1H-5[k-3-55) Z )
WRIE -3 -S4 AL

562.3

563.0

42

(R)-N-((R)-1-(4-(4-F EEFEH)-5-F LE-
4H-1,2,4-=0%-3-55)-2-(1H-{R-3-5) Z. )
WIRIE -3 - A%

562.3

562.9

43

(R)-N-(1-(4-(4- ZEFH)-5-FE 2.5 -4H-
1,2,4-=4-3-3)-2-(1H-15[x-3-B) 2. K)-2-f%
E-2-HENEEK

5343

535.0

44

(R)-N-(1-(4-(4-BF G EFH)-5- K ZH-4H-
1,2,4-=M-3-55)-2-(1H-05|-3-55) 7, BL)IR
IE -4- R R

562.3

563.0

45

(R)-N-(1-(5-(2-(1H-l5[mg-3-F5) 2. FE)-4-(4-FF
S ELAERL)- 4H-1,2,4- = W-3-FE)-2-(1 H-15| -
3-5) Z B)RnE -4-F Rk

601.3

602.0

46

(S)NA(R)-1-(4-(4- FEEFE) S5
4H-1,2,4- =M4-3-F)-2-(1H-M5|e-3-E) 2. F)
UL -2

548.3

548.9

47

(R)-N-((R)-1-(4-(4- B | EFE)-5-BZE-
4H-1,2,4-=-3-£5)-2-(1H-B|1E-3-£5) 7, £L)
MHRE - 2- SRR

548.3

548.9

48

(S)-N-((R)-1-(4-(4-FHEETFTE)-5-FZE-
4H-1,2,4-=-3-5)-2-(1H-15[R-3-K) Z &)
WRIE-2- SR BERE

562.3

563.0
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49

(R)-N-((R)-1-(4-(4-FFEEFE)-5-F L5~
4H-1,2,4- =M-3-25)-2-(1H-5{1E-3-55) Z. L)
IIRIE -2- PR

562.3

562.9

50

(R)-N-(1-(4-(4-HEEFTH)-5-F L H-4H-
1,2,4-=0%-3-%0)-2-(1H-05|Wr-3-5) Z.H)-2-i%
E G

508.3

508.9

51

(R)-N-(1-(4-(4-FEEFH)-5-F L E-4H-
1 )2:4'5%'3'g)'2'(1 H'u?’ I[g"{'3 'g) ZE)Q-
(FLknE -2-25) Z BERE

570.3

571.2

52

NA((R)-1-(4-(4- B E 1) 5 Z 2 4H-
1,2,4-Z0-3-25)-2-(1H-B - 3-55) Z. ) 2-
(ORI -4-35) Z iR

570.3

570.9

53

(R)-N-(1-(4-(4-FF S HEFE)-5-F ZE-4H-
1,2,4-=0-3-50)-2-(1H-05|-3-H) ZE)EC
IR IRERAR

561.3

562.4

54

(R)-N-(1-(5-(2-(1H-N5|Wg-3-FL) 7. F)-4- - F-
4H-1,2,4- =M-3-%E)-2-(1H-03|E-3-5L) 7, £L)
WRKIE-4- 7R R A

571.3

572.5

55

(R)-N-(1-(5-(2-(1H-I5|M-3-£L) 2. BL)-4-F &-
4H-1,2,4- =W-3-55)-2-(1H-15|br-3-E) ZH)
WRIE - 3-SR R AE

5713

572.4

56

(R)-N-(1-(4-(4-FEEFE)-5-F L -4H-
1,2,4- =04-3-5)-2-(1H-15|ix-3-25) Z.E5)-3-f%
EAEIZ

5223

5233

57

(S)-N-((R)-1-(4-(4- P EHAH)-S KB
4H-1,2,4-Z04-3-35)-2-(1H-BI0R-3-25) Z 3E)-
2- PR

522.3

5233

58

(R)-N-(1-(4-(4-F&EEFTH)-5-F L H-4H-
1,2,4-=P¢-3-)-2-(1H-05|0R-3-5) 2.5 )-2-
(UHtmE-3-5) Z %

570.3

571.2

59

(R)-N-(1-(4-(4-FEEFEH)-5- K 2 E-4H-
1,2,4-=W-3-5)-2-(1H-05|W-3-H) 2 F)-3-
(e -3-B) N EERE

584.3

585.3

- 238 -
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60

(R)-N-(1-(5-(2-(1H-05|nk-3-F) ZEL)-4-F &-
4H-1,2,4- =4-3-5)-2-(1 H-15|Kx-3- 1) Z.5)-
2-(hwE-2-5) Z B

579.3

580.2

61

(R)-N-(1-(5-(2-(1H-l5|mg-3-FE) 7. £ )-4-(2,4-
TS ENE)-4H-1,2,4- =1-3-%L)-2-(1H-
05Wx-3-55) Z5)-2- (e -2-5) L BEfZ

639.3

640.5

62

(R)-N-(1-(4-2,4- R EHEFH)-5-FLE-
4H-1,2,4- = M-3-55)-2-(1H-I5[1%-3-5E) Z.5E)
WKiRE -4- SRR

592.3

593.3

63

(R)-N-((R)-1-(4-(2,4- —_HEEFE)-5-FZ
H-4H-1,2,4- =04-3-55)-2-(1H-B(E-3-5) Z,
BRI -2- SRS

592.3

593.3

64

(R)-N-(1-(4-(24- Z G HFH) S F 2
4H-1,2,4- Z048-3-35)-2- (1 H-B|4-3-25) Z.56) -
2-Lti FR A

586.3

587.2

65

(R)-N-(1-(4-2,4- “ RS ETH)-5-F L E-
4H-1,2,4- =1-3-5)-2-(1H-5{x-3-5) Z.5)
B R

586.3

587.2

66

(R)-N-(1-(4-2,4- "R & EFH)-5-F &
4H-1,2,4- =M-3-5)-2-(1H-05(0g-3-B) ZH)
NHL R -2- R

587.3

588.2

67

(R)-N-1-(4-(2,4- R SEEFE)-5- K LE-
4H-1,2,4- =-3-5)-2-(1H-15[0-3-5) Z. &)
ki -2- R ARAL

5933

594.2

68

(S)-N-(R)-1-(4-(2,4-—HEHETH)-5-FZ
H-4H-1,2,4- =0%-3-5)-2-(1H-13{E-3-55) Z,
g fre-2- SR RERL

578.3

579.4

69

(R)-N-(1-(5-Q-(1H-B[E-3-2)Z 5)4-(2.4-
—_HSETE)-4H-1,2 4- =W-3-F)-2-(1H-
DB 3-3E) Z.50)-2- e S 7 R

5773

578.0

70

(8)-N-((R)-1-(5-(2-(1H-15(Bg-3-2) Z.H)-4-
(2,4- G E5)-4H-1,2,4- =M-3-£)-2-
(1H-05|0x-3-5) ZE5 ) rE 52-2- AR B RE

617.3

618.0
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71

(R)-N-(1-(5-(2-(1H-15{0x-3-2) 2 5)-4-(2,4-
ZREHETFHE)-4H-1,2,4- =-3-5)-2-(1H-
U5 {1bx-3-55) Z 2o it e -2- YRR A

626.3

627.2

72

(R)-N-1-(5-(2-(1H-BIR-3-35) Z.5)-4-(2,4-=
B E)-4H-1,2,4- Z04-3-25)-2-(1H15)]
W-3-35) Z 2RI -2- SR

632.3

633.2

73

(R)-N-(1-(5-(2-(1H-15(¥x-3-5) ZF5)-4-(2,4-
S ETFHE)-4H-1,2,4-=#-3-5)-2-(1H-
51PR-3-%) £.55)-2-Mitne R R A%

625.3

626.3

74

(R)-1-(5-Q2-(1H-B|1-3-5) Z.3E)-4-(2,4- — FF
FALRE)-4H-1,2,4- S04-3-50)-2-(1H-[R-
3-H)Z

520.3

520.8

75

R)-N-(1-(4-(24- B EAF )5 H 2 K-
4H-1,2,4-=04-3-25)-2-(1H-B (W3- 25) Z 35 -
2-i 7 BE

538.3

5393

76

(R)-N-(1-(4-(4- R EEFH)-5- K ZH-4H-
1,2,4-=8-3-355)-2-(1H-B[1-3-55) Z, £t
IR-2- R RE

5573

558.0

77

(R)-N-(1-(4-(4-F S EFH)-5-F ZE-4H-
1,2,4-=0%-3-)-2-(1H-15|Wx-3-5) Z.2) R 7%
i

556.3

556.9

78

(R)-N-1-(4-(4- S HEFH)-5-F L E-4H-
1,2,4-=1%-3-E)-2-(1H-15|¥x-3-5) ZE )R
-2-SRMEHE

563.3

564.0

79

(R)-N-(1-(4-(4- B FIE)-5- S 2 2E-4H-
1,2,4-Z0-3-4)-2-(1H-BIR-3-5) Z.25)-2-1t
v R

556.3

5573

80

(R)-N-(1-(5-(2-(1H-05|mg-3-F) 7, F)-4-(4-F
SEFE)-4H-1,2,4- = 1-3-F)-2- (1 H-13 |-
3-5) 72 E)-2-InE P RERE

5953

596.2

81

(R)-N-1-(5-(2-(1H-N5|nx-3-%E) 7. F)-4-(4-FH
SEFE)-4H-1,2,4- = 1-3-F)-2-(1H-M3|np-
3-B) Z E)REE-2- 4 RERE

602.3

603.3
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82

(R)-N-(1-(4-(4- ZEFH)-5-FE LB -4H-
1,2,4-=W-3-5L)-2-(1 H-1B|1:-3-5L) 7, BE)-2-
(MtnE-2-5) ZBERE

568.3

569.3

83

(R)N-(1-(4-(4-ZHFH)-5-F Z H-4H-
1,2,4-Z0-3-5)-2-(1H-BIR-3-25) Z E )R
E-4-SARE

560.3

561.3

84

(R)-N-1-(4-(4- ZHFH)- 5K Z5-4H-1,2,4-
= 0g-3-5)-2-(1H-I3 -3 -5E) Z B IRE-2- %
s

561.3

562.2

85

(R)-N-(1-(4-(4-ZEFH)-5-F Z£k-4H-
1,2,4-=1-3-%)-2-(1H-5({¥-3-F) ZE)
WR-2-FRMEHE

555.3

556.2

86

(R)-N-(1-(5-(2-(1H-B3[Wx-3-5) Z.H)-4-(2,4-
—BHgEFHE)-4H-1,2,4-=W-3-3)-2-(1H-
M5{bx-3-5) Z25)-2- B IR R O he AR

645.3

646.2

87

(S)-N-((R)-1-(5-(2-(1H-5(Rg-3-B) ZE)-4-(4-
FB A L 5E)-4H-1,2,4- = M-3-55)-2-(1H-18]
Wr-3-5) ZE)IRE-3- 7R BRI

601.3

601.9

88

(R)-N-((R)-1-(5-(2-(1H-B[-3- 1) Z. 4£)4-
(4-FIAEFH)4H-1,2,4- S 3 5)-2-(1H-
0B 3-55) 74 IR -2 - YT

601.3

602.2

89

(S)-N-((R)-1-(5-(2-(1H-T3|0k-3-55) Z. BE)-4-(4-
A& ESE)-4H-1,2,4- =M-3-35)-2-(1H-B|
-3-3E) Z B IR b -2- S B AR

587.3

588.2

90

(R)-N-((R)-1-(5-(2-(1H-5(W-3-55) 2. £L)-4-
(4-EBEEFE)-4H-1,2,4- =-3-5)-2-(1H-
05(%R-3-55) ZE5) i e -2- PR R L

5873

588.0

91

(R)-N-(1-(5-(2-(1H-li5|0g-3-F) 7. K)-4-(4-FF
SEIE)-4H-1,2,4- =03 -F0)-2-(1H-M5 |-
3-B)ZH)-2-(HnE-2-5) Z BER%

609.3

610.0

92

(R)-N-(1-(5-(2-(1H-1B[:-3- ) Z.35)-4-(4-18L
FH)-4H-1,2,4- =043 5)-2-(1H-BILR-3-20)
Z8) 2 it 2 PR

623.2

624.1
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93

(R)-N-(1-(5-(2-(1H-I5|ng-3-5L) 2. %E)-4-(4-FF
SHEFE)-9H-1,2,4- = 3-30)-2- K H 7 5)-
2-REEL-2-ER R EER

536.3

536.9

94

(R)-N-(2-(1 H-BIIf-3-5E)-1-(5- 3 Z -4-(
192 L) 4H-1,2,4- S04-3-2) Z EETE -
4-$RBER

538.3

538.8

95

(R)-N-(1-(4-2-(1H-IB[1-3-2) Z. 5)-4H-
1,2,4-S0.3-3)-2-(1H-BIU-3-50) Z5)-2 e
-2 PR

455.2

456.2

96

(R)-N-(1-(5-((1 H-TB[-3-3) B )4 - F 2K -
4H-1,2,4-Z04-3-38)-2-(1H-3I0-3-2) Z -
2-fr -2 B PR

455.2

456.4

97

(R)-N-(1-(5-(2-(1H-IW-355) Z. 55)-4- F -
4H-1,2,4-Z04-3-25)-2-(1H-BIR-3- ) Z.5)-
2-Ji-2- AL

469.3

470.2

98

(R)-N-(1-(5-((1H-IB|Ife-3-3E) B 40)-4H-1,2,4-
043 )-2-(1H-B |- 3-55) 7, 56)-2- et -2-
L PR

4413

442.1

99

(R)-N-(1-(5-((1H-5|mx-3-F) B EL)-4-(2,4-—
R G EL S 5E)-4H-1,2,4- = 1-3-%L)-2-(1 H-B]
Wr-3-5) Z.8)-2-FeE-2- R E N RERE

591.3

592.1

100

(R)-N-(1-(4-(2,4- —HEEFEH)-5-BH-4H-
1,2,4- =183 55) -2 (1H-12|1-3-5) 7, 5E)-2- 1%
H-2-HE RN

476.3

4774

101

(R)-N-(1-(5-(1H-15|k-3-2) i EL)-4-(4-H &,
HFH)- 4H-1,2,4- = 04-3-5)-2-(1H-15|0R-3-
H) ZEH)-2-f5E-2- P E AL

561.3

562.3

102

(R)-N-(1-(4-2,4- " FR B H)-5-F B-4H-
1,2,4-Z0-3-58)-2-(1H-Be-3-5) Z.5)-2- B
-2 FEPE

552.3

553.2

103

(R)-N-(1-(5-(3-(1 H-B[-3- )R )-4-(2,4-
ZHSEFTHE)-4H-1,2,4-=W-3-F)-2-(1H-
DRI 3-E) 7, 5)-2 Jc -2 FP S PR

619.3

620.2

-242 -
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104

(R)-N-(1-(5-((1H-M5|mgr-3-E) FF £L)-4-7K £ Bt -
4H-1,2,4- =W§-3-5)-2-(1H-15|Wr-3-5) Z.K)-
2-fe - 2-BR E N EER%

545.3

546.4

105

(R)-N-(1-(5-"FH-4-FZH-4H-1,2,4-=1-3-
£)-2-(1H-05|0%-3-F) Z £5)-2- g B -2- R
iz

506.3

507.4

106

(R)-N-(1-(5-F2-4-(2,2- “HEZ5)-4H-
1,2,4-=P-3-5)-2-(1H-05|g-3-55) Z.8)-2-fi%
B -2- B E N gL

582.3

5833

107

(R)-N-(1-(5-(2-(1H-I5|Wx-3-2) Z.5)-4-(2,2-
ZHEZ H)-4H-1,2,4-=14-3-5)-2-(1H-15]
R-3-50) £.5)-2-RE B -2- A L AR

635.3

636.4

108

(R)-N-(1-(4-(3,5-Z & & FE)-5-F H-4H-
1,2,4-=1-3-5)-2-(1H-5(x-3- ) 2. 5)-2-f%
E-2-RERNERE

552.3

5533

109

(R)-N-(1-(4,5- = F ££-4H-1,2,4- =W-3-5L)-2-
(1H-15(wk-3-50) Z.5)-2- i -2- B N %

492.3

493.3

110

(R)-N-(1-(5-5 7 E-4-C F-4H-1,2,4- =143
F)-2-(1H-05|MR-3-5E) 2 35)-2- 5 -2- RN
g

486.3

487.4

111

(R)-N-(1-(4-(2-(1H-[B|-3-5) Z. 5)-5-F -
4H-1,2,4- Z04-3-55)-2-(1 H-MB[E-3-55) Z 55)-
2-fEEL-2-ERELNRRRE

545.3

546.2

112

(S)-N-(1-(4-(2,4- RS HEFH)-5-F H-4H-
1,2,4-=W-3-5)-2-(1H-15|Lx-3-25) 2. 55)-2- %
£-2- R ENEERL

5523

553.1

113

R)-N-(1-(4-(3,5- R EHFH)- 5 H 22
4H-1,2,4-=-3-25)-2-(1H-B(03-3-25) Z 3)-
2-J -2 B L PR

566.3

567.3

114

(R)-N-(1-(4-(4-1RFEH)-5-FHE-4H-1,24-=
n-3-25)-2-(1H-15|Lx-3-5) Z.5)-2- e - 2-FR
EAHE

570.2

571.0
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115

(R)-N-(1-(4-2- A EEFH)-5-F H-4H-
1,2,4- =0%-3-F)-2-(1H-W5|0R-3-5) Z.B5)-2-f%
2-2-HE N

5223

523.0

116

(S)N-(1-(4-(2,4- “ R EEFE)- 5 HZ 1
4H-1,2,4-Z04-3-28)-2-(1H-B[R-3-25) Z.55)-
2-fre-2- L PIRE

566.3

567.0

117

(R)-N-(1-(4,5- — % Z2-4H-1,2,4- S-3-55)-
2-(1H-I5|Wk-3-K) 7. 5)-2-BEH-2- B EL N El

520.3

521.1

118

(R)-N-(1-(4-(3,4- & £L)-5-F ££-4H-1,2,4-
=-3-5)-2-(1H-15|WR-3-5) . B)-2- i -2
FRE R

560.2

561.3

119

(R)-1-(5-(2-(1H-15(e-3-25) Z. %E)-4-(2,4- — 7
SEFE)-4H-1,2,4- = 4-3-EL)-2-(1H-03| -
3-B) &

451.3

452.1

120

(R)-N-(1-(4-(4-FF S~ H)-5-"F F-4H-
1,2,4-=M4-3-F)-2- R F 7 B )-2-fEL-2-FR
Lk

483.3

484.0

121

(R)-N-(1-(4-(4-3 T &)-5- K ZF-4H-1,2,4-
=M 3-ED)-2-(1H-MB|E-3-35) 2. 50)-2- it -2-
FERNEK

5243

5249

122

(R)-N-(1-(4-(3 4- Z 5 5)-5 K Z4-4H-
1,2,4- Z04-3-2£)-2-(1H-IB -3 ) Z.4) -2
22 PR

574.2

574.9

124

(R)-N-(1-(4-(4- FRELFHL)-5- 5 5-4H-1,2,4-
-3 3)-2-(1H-BI0R-3-55) 7 5)-2- - 2-
L PR

506.3

507.3

125

(S)-N-(1-(4-(4-FIEIEFH)-5-(3-FHH)-
4H-1,2,4-Z -3 )-2-(1H-B(4:-3- 36 Z.38) -
2-fEE-- B AEPIRER

550.3

5513

126

(S)-N-(1-(4-(4-BHEHFH)-5-FHE-1,2,4-=
Ig-3-2)-2-(1H-15|BR-3-25) 2. 5)-2-f - 2- 9
A

5223

5234
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128

(R)-N-(1-(4-(4-FREF 1) 5 K Z H-4H-
1,2,4-S0-3-2)-2-(1H-BI-3- 20 Z.3)-2- 5
$-2- R IRARE

551.3

551.9

129

(S)N-(1-(4-(4- R EEFHE)-5-H 7 2-4H-
1,2,4-S0-3-2)-2-(1H-BINR-3-56) Z.5) 2 ¢
-2 PR PR

536.3

537.0

130

(R)-N-(1-(4-(4-FEEE ZH)-5- 7K L E-4H-
1,2,4-=P%-3-%)-2-(1H-05{¥x-3-5) 2 B)-2- %
F-2- AL

550.3

551.0

131

(R)-N-(2-(1H-5|b-3-£E)-1-(5- K 2. FE-4- (2
3-2-ELEAED)-4H-1,2,4- = -3-3L) 7, 55)-2-f%
B 2-FERNEERK

512.2

512.8

132

(R)-N-(2-(1H-15[x-3-5)-1-(5-F L E-4-(k
E-2-REEF£L)-4H-1,2,4- =03 -2) 7. B5)-2- i
B-2-HE NI

507.3

508.4

133

(R)-N-(-2-(1H-15(g-3-5)-1-(5-F Z F-4- (1
mE-2-BE B EE)-4H-1,2,4- = -3-20) 7, B0 IR NE-
3-FRRRAR

5333

534.0

134

(S)-N-((R)-1-(4-(4-ZEFH)-5- K ZE-4H-
1,2,4-=M-3-5)-2-(1H-15{ER-3-25) Z B )RS
fe-2- R BRI

546.3

5473

135

N-((R)-1-(4-(4-ZEF £)-5- 5 2 H-4H-
1,2,4-Z083-35)-2-(\H-BI-3-50) Z.3) 2B
7 H

506.3

507.3

136

N-((R)-1-(5-(2-(1H-15|Wg-3- ) Z £)-4-(4-FF
& EEE)-4H-1,2,4- = M -3-£5)-2-(1H-08 |-
3-5) ZE)-2-(IhE-4-5) ZEEi%

609.3

610.4

137

(QR)-N-(R)-1-(4-(4- ZHFHE)-5- 5 Z H4H-
1,2,4-=04-3-25)-2- (1H-BII-3-55) Z 2R
vE-2-FARGR

560.3

561.3

138

N-(R)-1-(4-(4-Z 1) 54 Z 3-4H-
1,2,4-Z08-3-35)-2-(1H-BIRR-3-36) Z.5)-2-1t
il

554.3

5553
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139

N-(R)-1-(4-(4-ZHF2)-5- 2 H-4H-
12,4-Z0-3-28)-2-(1H-BIR-3- ) Z.36)-2 e
I3 R

569.3

570.3

140

(28)-N-((R)-1-(4-(4- ZEFE)-5-H L E-4H-
1,2,4- =M-3-F)-2-(1H-05|0e-3-50) 2. F)-2- %
EWEEK

520.3

521.2

141

N-((R)-1-(4-(4- Z I 2E)- 55K 7, B-4H.-
1,2,4-S0-3-55)-2-(1H-IB[0-3-55) 7. 5) 875
AT

554.3

5554

142

N-((R)-2-(1H-I5(bg-3-5E)-1-(5-F 2 E-4-7K
H-4H-1,2,4-=M-3-B0) 7 FONRIE-4- 7R F AR

518.3

5193

143

(28)-N-((R)-2-(1H-I5(0x-3-FE)-1-(5- Z K -4-
BE-4H-1,2,4-=W8-3-F0) 2, B IS f5E-2- 4
[Ciliieg

504.3

505.1

144

N-((R)-2-(1H-15[Wr-3-2)-1-(5-F ZH-4-7F
F-4H-1,2,4-=M8-3-30) 7, B)-2 -k Z Bl

464.3

465.1

145

N-((R)-2-(1H-15|Wx-3-25)-1-(5-FE ZE-4-7F
%'41—1' 1 ,2,4‘5[1%‘3 'g) Z‘%)_z_(uﬂ:ﬁ'z'g)
Z %

526.3

527.2

146

N-((R)-2-(1H-05|Wg-3-2£)-1-(5-F L F-4-2%
F-4H-1,2,4-=W-3-5) 7, 5)-2-IHknE B i

5123

5134

147

N-((R)-1-(5-(2-(1H-BIWE-3-36) 7, )-4-(4-Z,
ELHEL)-4H-1,2,4- =04-3-55)-2-(1H-1B| -3
£)Z5)-2 M PR

579.3

580.1

148

N-((R)-1-(5-(2-(1H-B5k-3-55) 2 E)-4-(4-Z
HIER)-4H-1,2,4-=08-3-H)-2-(1H-15[1-3-
) ZH)-2-(Ite-2-5) ZBEf%

593.3

594.2

149

N-(R)-1-(5-(2-(1H-BIB}-3- ) Z 5)-4-(4-Z
FHKH)-4H-1,2,4- =W-3-F)-2-(1H-05|R-3-
) Z8)-2- B Z Bl

531.3

532.2

150

(28)-N-((R)-1-(5-(2-(1H-D5[w-3-F) Z F)-4-
(4-Z.EEZK 5E)-4H-1,2,4- =m-3-%L)-2-(1H-18|
WR-3-25) 7 )RS e -2- PR R RE

571.3

5724
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152

N-((R)-1-(5-(2-(1H-05(g-3-F£) 7 KL)-4-(4-FF
SELFFE)-4H-1,2,4- =W-3-£)-2-(1H-13 |-
3-B)LH)-2-IeE LEEiE

5473

548.0

153

N-((R)-1-(4-(4- BEHFHL)- 5K Z H-4H-
1,2,4-=04-3-28)-2- (1H-BI-3-2) Z )2 K
e 5 Ty

576.3

577.2

154

N-((R)-1-(4-(4-ZBF 2)-5- K Z 5 4H-
1,2,4- S-3-35)-2-(1H-18|-3-5E) Z.25)-2-
(HE-3-) ZBEIE

568.3

569.3

155

BS)N(R)-1-(4-(4-ZHF1)-5- 5 Z H-4H-
1,2,4-S0-3-2)-2-(1H-B|IR-3-25) Z )R
E-3- SRR

560.3

561.5

156

N-((R)-1-(4-(4-Z B 5E)-5- 3 7 2-4H-
1,2,4- S0-3-25)-2-(1H-8[-3-55) Z.35)-2- ¢
ERRR

568.3

569.1

157

N-((R)-1-(5-(2-(1H-IB[2-3-2E) Z.25)-4- %52t
4H-1,2,4-Z4-3-5)-2-(1H-BIR-3-55) 2 2)-
2-Hb 5k FR AR

551.3

552.2

158

N-((R)-1-(5-(2-(1H-BIRR-3-55) Z.56)-4- 5 -
4H-1,2,4-=08-3-E5)-2-(1H-05|¢-3-F) 2. 5)
s

5573

558.1

159

N-((R)-2-(1H-03|g-3-5)-1-(4-2,4- —FEHE
HE)-5-H 75 -4H-1,2,4- = 14-3-3) 7, 5L)-2-
Usniraseliadices

572.3

573.4

160

N-((R)-2-(1H-15|0R-3-2)-1-(4-2,4- —FHEH
FKH)-5-F 7 5E-4H-1,2,4-=W8-3-5) 7, BL)-2-
(tnE-2-8B) ZEiiE

586.3

587.3

161

N-((R)-2-(1H-M5[BR-3-£5)-1-(4-2,4- —FFEEHE
FH)-5-FK 75 -4H-1,2,4- =0 -3-E) 7, 200
Be-2- YR A%

5733

574.2

162

N-((R)-2-(1H-3]0R-3-K)-1-(4-(2,4- —HEE
%g)'s'ng"&l' 1 3234'5%'3'§)Z€§)'2-
e S

5243

5253
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163

N-((R)-2-(1H-l5|WR-3-55)-1-(4-(2,4- —_FFEHE
HH)-5-FK ZH-4H-1,2,4- =04-3-£L) 7, EOIR
IE-4- AR

578.3

579.4

164 ©

N-((R)-1-(5-F - E-4-((tnE-2-5) P H)- 4H-
1,2,4- = 04-3-F)-2-(1H-I5|wg-3-EL) 2 55)-2-1
2] idiveg

5133

514.3

165

N-((R)-1-(5-FF5-4-((MEtnz-2-E5) B &) -4H-
1,2,4-=M-3-F)-2-(1H-05|0g-3-5E) Z.BE)-2-fiF
H 2B

465.3

466.4

166

N-((R)-1-(5-F2-4-((H - 2-2) B )4 H-
1,2,4-Z0-3-5)-2-(1H-B -3 35 Z E IR
E-4- YRR

519.3

520.2

167

N-((R)-1-(5-F2-4-( (-4 25) B 25) 4H-
1,2,4-S04-3-3)-2-(H-BIR-3 -3 Z.3)-2-z
-2 PSRN

493.3

494.3

168

N-((R)-1-(5-(4-FF R EFE)-4- K ZE-4H-
1,2,4-=Mp-3-F)-2-(1H-I5|We-3-5E) 2. F)-2-f%
H-2- RN RZ

536.3

5373

169

N-((R)-1-(5-F -4 ( (L0 -4- ) B ) -4H-
1,2,4- Z0-3-55)-2-(1H-BINE-3-2) Z.5)- 21l
i FP R

513.3

514.2

170

N-((R)-1-(5-F-4- (L0 -4- 20 B 25)-4H-
1,2,4-Z0-3- )2 (1H-BIW-3-55) Z 42 ¢
-7 B

465.3

466.1

171

(R)-3-(2- 2 T HRREE)-3-(5-(2-(1H-BIR-
3-8 Z.8)-4-(4-FEEF ) -4H-1,2,4- S04
3-85) PR

594.3

595.2

172

N-((R)-1-(5-F &£-4-((HtuE-3-5) F F)-4H-
1,2,4-=W-3-5)-2-(1H-15(0¢-3-F) 2. F)-2-f%
B-2-BH R

493.3

494.3

173

N-((R)-1-(4-"FE-5-FZH-4H-1,2,4-=Z14-3-
E)-2-(1H-I5|08-3-5) £.5)-2-fE B 2-HERN
iES

506.3

507.3
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174

N-((R)-2-(1H-I5[g-3-5)-1-(4- B E-5-K 2,
H-4H-1,2,4- =M-3-5) 7. 50)-2- Mt uiE FR B RE

450.3

451.3

175

N-((R)-1-(5-(2-(1H-15|0g-3-5E) 2. 5)-4- K £ -
4H-1,2,4- =P-3-F)-2-(1H-05(|kg-3-5£) 7. F)-
2-fE - 2-ER RN EERE

5313

5324

176

N-((R)-1-(4-(4- B EELFEL)-5- 5 Z 2-4H-
1,2,4-Z08-3-5)-2-(1H-B{0R-3-55) 7, 50) %580
B

5553

556.2

177

(R)-1-(4-(2,4- “HEEFE)-5-FF L F-4H-
1,2,4-=1-3-5)-2-(1H-15(Bx-3-2)-N-FE 5
FAREAE

635.3

637.0

178

(R)-1-(4-2,4- —FREHETFTH)-5-F L E-4H-
1,2,4- =W-3-5E)-2-(1 H-12|e-3-50)-N- B T
FRE R

635.3

636.3

179

N-(R)-1-(4-(2,4- R EET5)-5- K Z 5
4H-1,2,4-=-3-F)-2-(1H-M5{1¢-3-F) £ E)-
2 -2 FREL PR RS

566.3

567.2

180

N-1-((R)-1-(4-2,4- G HEFE)-5-F 2 E-
4H-1,2,4- =M-3-5)-2-(1H-5|Wx-3-F) Z K)
Zhe-12-— %

524.3

525.2

181

N-((R)-1-(4-((hRmE-2-2E) FH EL)-5-7K 2. F-4H-
1,2,4- =W-3-H)-2-(1H-05|Be-3-F) ZE)-2-f%
H-2- B ENEER

496.3

497.1

182

N-((R)-1-(4-((BkT-2-35) B ) 52K 2 3 -4H-
1,2,4-Z04-3-5)-2-(1H-BI:-3-55) Z.36)-2-t
R

516.3

517.1

183

N-((R)-1-(4-((BRIS-2-55) FU ) 525 Z. B -4H-
1,2,4-Z04-3-5)-2-(1H-BIUR-3 56 Z )R
-4

522.3

523.2

184

NA(R)-1-(4-(4- PR LE)-5- K Z 2 -4H-
1,2,4-Z04-3-3)-2-(1H-B(L-3-35) Z.35)-79
- 2H- LRS- 4- YRR

563.3

564.2
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185 | N-((R)-1-(5-((1H-M5|mg-3-BL)EFEL)-4-(3-BR 4R, | 561.3 562.2
FLFE)-4H-1,2,4- =04 -3-F)-2-(1H-15]g-3-
H)ZH)-2-fE-2- R E R

186 | (28)-N-((R)-1-(4-(4-BEEFTH)-5-FLE- 598.3 599.1
4H-1,2,4- =W-3-35)-2-(1 H-13|Wg-3- L) 7, £L)-
2-fE-3-FEAN
187 | (R)-1-(5-(2-(1H-I5[Wr-3-B5) Z.B)-4-(2,4-—FF | 674.3 675.0

SHEFEH)-4H-1,2,4- = 1-3-5)-2-(1H-151-
3-B)-N-PXEE L

188 | N-((R)-1-(4-Q4-—HHFEFTE)-S-KZE- 626.3 627.3

4H-1,2,4- =04-3-55)-2-(1H-03|0E-3-5E) 7, Bb)-

. 4- DR EREERE

189 | N-"FE-(R)-1-4-Q4-“HEETFH)-5-FZ | 5713 572.3

E-4H-1,2,4-=W-3-25)-2-(1H-I[E-3-£5) Z,
s
190 | (2S)-N-((R)-1-(5-(2-(1H-M5|mg-3-£k) 2 )-4- 585.3 586.2

(4-FAEEHE)-4H-1,2,4- =W-3-35)-2-(1H-
05|wR-3-) 2. 5)-2,5- — 5~ | H-MH&-2- SR RE A%

I1) GHS-R 12 B - KB&ES2W (XEHEB® LLC PK-1
Al ED)

GHS-R la Z@BESN/BEMWMHHRFMBRB Guerlavais
Z AN (J. Med. Chem. 2003, 46: 1191-1203) # T Z -

KB LLC PK-1 iIfE X REBEBERFEFLAFERER
( ECACC No. 86121112) (10 pgEEAE) 2B B L K #
MAFREHYEALAZRE A HB (50 mM Tris (pH 7,3) - 5 mM
MgCl, ~ 2,5 mM EDTA &K 30 pg/mL 2 7 B § =
( bacitracin) ( Sigma) ]/ 25°C T (BEKHF ) # 60

pM '*’I-His’-# ¥ ( Amersham) REERTEEHRFT LA
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M(AXZHLELEYW) THE 60 & HPBEEEBFEE
B oih & A% GHS-R la cDNA # & ( Guerlavais & A, J.
Med. Chem. 2003, 46: 1191-1203 -

FFEA BB LKESYHE R AE GHS-R la Z&E& 7/
BN I REFEORRAEELRKRBRENBEZCAABLS
W (100''™M E I10°M) BHMMUAE (EEERFEUA
N =17 & 7))

FE—MHEERERABE (10° M) MMM E K
B - EREFHMA 4 ml ZiK-% HB M 1k - #FE K
B Whatman GP/C MR EFBE » ZIWH A 0.5%RKRH L H
THRAEARBUBIZMAHEERBRERANNEERLES - HEH
3 mL Z K iE %R & B -[50 mM Tris ( pH 7.3) - 10 mM
MgCl, ~ 2.5 mM EDTA K& 0.015% ( w/v) X-100 Triton] &
% 3 R HEESEEBENRAEEREYy-GFEEFHE
( Kontron Analytical Gamma Matic» H B ysF 8 % # )

Frmfldl SONBBRAUNEBEEBHRCEENRRBLEDY
IR E (ICso) REFHEAFBEERE AXACHFHES M
BB e KXEEHW (PRISM 3.0, Graph Pad San Diego,
USA) -

FFENAZIHECEYWEREMBRBEGNRT ICso 6 2 &
RTANRTXR2- FiIG IC o ERMABIERSET 3 KA
F+ErHE -

B 1-13 ErE "CIHIsBHKURFERNALEY 9

31~ 3945~ 50~ 62~ 64~ 71~ 73~ 74~ 79~ 81 K 90 2
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GHS-R 1la

xR-ERESEEIMCHESHNBEFE -

% 2:GHS-R 1a S E EEBESHFMABER (— &/ 2
M@ EEYZ 1Cso H )
P GHS-R 1a W AM2a
ICso [nM]
(R)-N-(1-(5-(2-(1H-15| g -3- ) Z. K )-4-(2,4- —HEHF
1 160 |E)-4H-1,2,4-=W¢-3-F)-2-(1H-15|Wx-3-5) Z 5E)-2- i E -
2-EREL PR
(R)-N-(1-(5-Q2-(1 H-T5|i-3-2£) Z, 3 )-4-FE 7, 2 -4H-1 2, 4-
2 SU | =0g3- )0 (L HIBIN-3 ) 7, 55)-2- B2 B S PR
(R)-N-(1-(5-(3-(1 H-T3|-3- 2 ) P 2 )-4-FE Z, 2 4 H-1,2,4-
3 4 =2 (I HEIR3 5 2.5 2 B2 B
(R)-N-(1-(5-"F H-4-(Z5-1- B E)-4H-1,2,4- = -3-F)-2-
4 220 | (| HBI-3- ) 7. 38)-2- et 2 FR L PR
(R)-N-(1-(5-(2-(1 H-TB|-3-35) Z, ) 4-(25-1- L 6 ) 4 -
5 125 [1,2,4-=M8-3-5)-2-(1H-05|We-3-B) 2 B )-2-f 3 -2- FH B
Pl
R)-N-(1-(5-(2-(1 H- I3[0 -3- 2£) Z, 3£ )-4-(3- B G B 2)-
6 18 [4H-1,2,4-=W-3-EL)-2-(1H-I5|0x-3-5) 2. B)-2- e B -2- Ff
PR
(R)-N-(1-(4-(3-FH R EETTE)-5-F FE-4H-1,2,4- =M -3-HL)-
7 120 b (1 HBI0-3-50) Z.58)-2 B 2 FR LT
(R)-N-(1-(5-(2-(\ H-TB| g -3-2) Z, B )-4- 5 BE-4H-1,2,4-=
8 1 g3ty 0 (IHBIN3-5E) 7, 50)2- e 2 FR S ORI
(R)-N-(1-(5-(3-(1 H-T5| W3- 2 ) P 2 )4- S 2 -4H-1 2,4- =
? W g3 )2 (IH-BIG-3- ) Z.5) 2 Bt -2 B AL RRARG
(R)-N-(1-(5-(3-(1 H- T30t -3- 3£ ) P £ )-4-(3- B G5 B 5 2E)-
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19 T8 a2 (\HBINE-3- 2 Z. 5 2R -2 EP SRR
(R)-N-(1-(4-(4- FF F L 2 )-5- 36 7 3 4F-1,2,4- =08 3
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(R)-N-(1-(5-(2-(1H-I5|We-3-B) Z K )-4-(2,4- _BHEHEF
$L)-4H-1,2,4- =W -3-F£)-2-(1 H-03| Wk -3-5L) 7. 2L IR IE -4-
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173 U sz a0 a2 IR

1os 40 N-((R)-1-(5-(2-(1H-TB|Wg-3-3L) 7 2L )-4- K H-4H-1,2.4-=
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WO 00/54729 420000 (S)-N-(1-(4-FE-5-(F=-T FiF)-1,2,4-=0-3-5)-2-(¢
A2 ZEHI8 S5) ZE)-2-f-2- B N BRI
WO 00/54729 43000 (R)-N-(1-(1- EF L PN R B - T e -5-2)-2-(1 H-M5(hg-3-B) Z,
A2 ZEHI3 3)-2- R 2- R N R
RE WO (5)-N-(1-(1-F - Y- 5-55)-2-(F & L) ZH)-2- IR B -2-
00/54729 A2 25 | %5 25000 B
175 E 2 BB B ELNEERZ

INT) E A A% GHS-R 1a & CHO iRZEBAMBEA
R WS

ABEHALEYHAE GHS THENZCRENFEDEH
RMABE GHS-R la B RERZ CHOMBETERBAMEAE R
M 5> 47 Wi LLFF s e

MEASCBERRECHNHRERAZEESEE RS M
( FLIPR) K Fluo-4 AM Ti ol @l & -

CHO i (CHO-KI B 2B H£ MK » ATCC No.
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CCL-61) EHEZAERHE A GHS-R la cDNA & % it
WREBREME 96-FLEE M ( Corning 3603) (80,000 #H
|/ F ) - B Y M #® & MR B A Easyject Optima
Electroporator ( Equibio) - RBBHRE@GHE R & T2 -
% A B &£ Dulbecco Z X 'E Eagle & E L 37°C
T -~ 5% CO,rRBEBETALE R 24 /N » % Dulbecco 2 &
B Eagle Bt B E B EML > B K 10% (BHE/BHE) F L
BEHMER 2 MABEBEREBEX-F®BE (250 pg/ml-250
u/ml) (¥ B BH Cambrex)
R BE®R BREREA 150p] BFHE A [Hanks 2 F
# B ¥5 W% ( Sigma H-6648) -~ 0.5% ( 82 % /8 7 ) BSA
( Sigma A-7906 ) -~ 20mM CaCl, -~ 2.5mM K & #
( probenecid) (pH 7.4, ¥ 1M NaOH) ( Sigma P-
8761) 1 » R BRRBEE A THREFEHNBHE
$§ 7k %8 Fluo-4 AM (10°° M) ( Interchim UP72972) - 5
& 0.06% % % B B (p'luronic acid) ( % FE S P-
6867) (— B ERBEFHEFERAR > HARE Fluo-4AM
BBzBa®) - (ARE:SFfFA 100pl 45 120pl/ml #H
wWRBR&EAE A B 1 pM Fluo-4AM 1 E M Iz & )
f£LL Fluo-4 AM B # & HREKREESE PR 37°C
THEE 1/NEKF -
BHRABLEYVERREER AP > BES 10° M
BX=%HB ' kKol ES — @ 96-f 8 ( Fisher Labosi

A1210500)
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BHE®R BHREAE Fluo-dAM: EEJ®TH 100pl &
@E A MEE—fAPHILINHEE HFTEESE S0nl 8E
B AMES—AAIERET -

HERAREE - SPEZERTERE 30 20 & > LEMER
Fluo-4AM fE 52 2 £ -

fEk BB RARCEBERBREREBEEAAEZABALE Z
mEESR " EFENRBRELHFAR (25°C) ¥ FlexStation #
28 (& I I F % % 5t 3F Flex Station II, Molecular Devices,
Sunnyvale, California, USA) - DLl & & ¢ & H -

HFE Fluo-4dAM HEREESEHERGEHR KRB ERE » B X
MmO TEZAFAREASEBER KIS ANEE -

HEfXfEREAECEELRXXHBLE 15 ¥ - R& s0upl
KEBttEWE I MEESERARBZIA S - AR B4
MEENXE L 45 -

BMBERBAERSHNE 485 nm K 525 nm- & Fluo-
4AM E N EERFABLEYCEBREARBCCEARARELBE L
800-1200 F B E MU M » B4 r BREHAEaHcHERHARKRE
DEHEREBUCEYERRIEARBXBIEAE 5000-7000 £ &
HBHsH HEHEHSAEEAHEAERZZSERABIUL 10° M
HHBRBER -

MEEREBRBRECLEYHABCRABLED B
HH A BRESZEHT (HMEMA 50 pl REHER A EH R
M) FHESEXE LB UILE® -

ERABLEYHSIBECHSBRBOEE H R & B FLLAE
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HR 1 uMBHABEELRE (0%) KEKXKE (100%) 10
LR ER -

HMNMHEEZER GHS X BRBHIACKABHLEY  H
ECso R KIERHERAE-REMBMURERN -

HRBEERZTERMNBACKERBLEY 0 H ICso K
Kb (BHRBBEEHR) BERERE 10T M(XRAEBE) 8
MEETERBENDHBEMMURE - ICso ERE R IK
50% M ANRET GHS ZHEENB CEHRE - Kb {E
{%{# f Cheng-Prusoff /5 ## & ( Lazareno S J& Birdsall NJ,
Trends Pharmacol Sci. 1993, 14 ( 6) :237-239) jn b {4
it -

B 14-40 B R ERAFENAKLEH 1~ 9~ 12 20 22~
31 ~ 39~ 41 ~ 42 ~ 45~ 46 ~ 47 ~ 48 ~ 49 ~ 50 ~ 51 ~ 55 »
62 -~ 64~ 67~ 71~ 73~ 74~ 79~ 81~ 90 R Wz AME
GHS-R la @ & CHO M ETERNA MK A HE B KD T A
T EEHCRE-REBR UERBEAREHEAEHZ ECso K
KIERBEREREALEY < ICso &K Kb {HE -

IV) 2 ERBALHKREMBS GH B E

WA ARE GH EBREUHEAZHCKEDERF
FE GHS T B EUPDEBCHABIR (FRAEXREH
%)

FRH L WHEARAKEMDEF GH BREZSTHWAHERE

Torsello & A ( Eur. J. Pharmacol. 1998, 360: 123-129) i
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# 1T L

Sprague-Dawley 2 % kX B ( Charles River, Calco,
Italy) MR ERE 7T XEHBRSHE IBEREFIEEHE
—BHEH A -—SBEHET 7 £ 12 £H8  NRERE 10
X $EBXREAEBHRSHA -

KABRALESYBE RSB (DMSO (BEMBZ 0.4%)
ZEAK (BRREZC 4%) r BEAHEHBKKMERRBEBHE] -

EFREEBHRISBEAR | K ERE-10 2 &K T P E
CEHRERERBALEY (KT EH 160 pg/kg BE ) » 2 &
ERE 0 2 ERIKREYE MK (hexarelin) (K T EH 80
neg/kg BBE ) RBEH - 15 o ERMUBE - KEKXKME R
Hem MU ORBEOERGERFE-20°0 CTF » —
B E #1T GHEEZ ST -

REBEREBCHET ERARBERBEBREESNE
%8 ( SPIbio, France, cat. no. 589601) ¥ & 1 #8 GH & &
( SPIbio, France, cat. no. 589601) - 5% {E § NIDDK rat-
GH-RP2 R ¥ (%% 71 2 1U/mg) Ll ng/mL 1M £ &~ -

HHABRBREAULUESE 1S%REBTHBEAZTBRCEETES
0.5 ng/ml: P HARSHFTHEBRERHE 4% (n=24) kK
14% ( n=9)

TR SEMEDNAZRRAHLEYMBZRER -
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x 3 AFRNEBUCESWETESH 160 pg/kg BE)R/REY I
(hexarelin) (B2 T & 80 pg/kg BEH)R/REH G R & AR MK P

$ GH B E
6 & GHEZ E (ng/mL)
% Bl 4,008 £ 0,469
B YW K 162,839 + 21,095
&Y 1 n.d.
“EYW 1+ BYWEHK 80.22 + 18.66
&Y 12 4.0 £ 0.12
‘ &Y 12+ BYEMK 200.0 + 19.7
tE® 20 5.27 £ 0.59
&Y 20+ ¥ WEK 220.51 + 15.52
&Y 22 4.88 + 0.33
&Y 22+ BBYHEK 239.91 + 19.75
&Y 47 5,658 + 1,192
&Y 47+ BY K 160,857 + 13,52
tEY 39 5,509 + 1,950
&Y 39+ BYH®MK 82,481 + 11,530
‘ &Y 31 119,937 + 33,054
&P 31 + BYHK 103,528 + 14,094
&9 48 6,096 + 2,091
&Y 48 + BB Y H K 145,946 + 12,159
&% 44 87,520 + 15,066
& 44 + B Y EBEK 100,52 + 12,112
% Al 2,237 + 0,073
BYhRK 170,101 + 13,226
tEa®mo 13,016 + 1,960
HEYW O+ BYEMK 183.562 + 16.729
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&% 39 5.509 £ 1.95

. &W 39+ wBYEMK 82.481 + 11.53
&Y 50 9.852 + 1.040
& 50+ ¥ Y E K 164.459 + 4.443
&% 64 13.056 + 2.169
k&Y 64+ BYHEHMK 138.394 + 14.580
% El 10,729 + 2,027
B YW WM 253,820 + 12,268
&Y 71 15,326 + 1,355
& 71 + W EB®MK 173,611 + 18,444
& 74 10,571 + 0,791
& 74 + BY R K 194,564 + 7,658
&% 81 18,634 = 2,933
& 81 + WM 216,575 + 19,734
&% 90 16,857 + 2,152
&% 90 + WY EHEH MK 218,844 + 19,723

V) FEBAKRKERBETR (EYHEA) 24K

SHER GHS X BEUYEBZCAZTHALEYESR
BRARERETREZRE -

F B E » B Torsello & A ( Eur. J. Pharmacol. 1998,
360: 123-129) EFTERBRAKXREBERRITBZHW -

7 ¥ f& 62 A Sprague-Dawley % & 4 K B ( Charles
River, Calco, Italy) -+ B2 & 200-250 g o

AREEMBIEFRERBERGBHE (22£2°C 65% B E - A
EEK 08.00 F 2000 /M) F | HEHCEEEE - T
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—HEH ISKRELULERERAE - 2 EEBHH
ZAETEHERRBK - JlHETR BHEABZBRLSY
(160 pg/kg B E ) R /KW YW B # ( hexarelin) ( 80
ng/'kg M E ) R/KEH [DMSO (0.4%BEBHE ) - K@K
(4 %¥EBHE) UTMEBRBAEERBHEILETERE
X B (# 10.00-11.00 a.m.)

BYOEMKRARNWHERBRRBALEYVERINBBRETS
FWHE - EH B ABYHEINBEHCHWETFT HFRE
CHERLEBERYRAEEDNABK -6 MNEERZE —/NE
MNLBERTZEYLERE r BEE O0lg:- BYHE ALK
EBREBEFREALRIUE 100 g BEAXRBEFRMENEY (E
g) X, o

FFERNABZBHALSEYHBERTINRT & 4-
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x4 AMBRNEBRCESDETESH 160 pg/kg BE)R/EBYH K
(hexarelin)(Z FEH 80 pp/kg BE)R/REBHEHER FERER

2hRR6/NREBREZRIZEVEA (e BY/100 g BH)

REFZBYUEA REtZBYEA
B
(2 /MR 1R) (6 /NEFFER)
¥ Bl 0.003 + 0.0015 0.017 + 0.0026
iR OB TRN 0.533 + 0.194 1.0014 + 0.1973
HEM 1 0.02 + 0.002 0.06 + 0.03
HEY 1+ BYIHRK 0.06 + 0.02 0.33 + 0.21
E® 12 0.034 + 0.011 0.06 + 0.019
&Y 12 + B 0.13 + 0.07 0.48 + 0.22
& 20 0.01 0.2 +0.19
&1 20 + WWEHK 0.53 + 0.21 0.63 +0.19
&Y 22 0.01 0.44 + 0.2
&Y 22 + BB EAK 0.67 + 0.12 0.86 + 0.18
HEY 47 0.006 + 0.002 0.02+0
&Y 47 + BB EAK 0.35 + 0.201 0.47 + 0.1943
&Y 44 0.43 + 0.0721 0.7075 + 0.1471
HEY 44 + WY RMK 1.2667 + 0.1319 1.4033 + 0.1177
% Al 0.184 + 0.111 0.497 + 0.183
BY MK 0.536 + 0.176 0.594 + 0.169
HE® 9 0.01 £ 0 0.01 £ 0
*HEMI+ UM 0.0104 £ 0.0032 0.0231 + 0.0032
% Ei 0.184 £ 0.111 0.497 + 0.183
B R MK 1.060 + 0.143 1.138 £ 0.114
E® 13 0.057 + 0.057 0.167 + 0.167
e 13 + EBYEK 0.731 + 0.318 0.792 + 0.337
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%A 0.184 + 0.111 0.497 + 0.183
B YW i 1.060 + 0.143 1.138 + 0.114
ey 17 0.001 + 0.001 0.2661 + 0.166
EWM 17+ BWEK 0.0501 £ 0.049 0.846 + 0.411
% Bl 0.184 + 0.111 0.497 + 0.183
R R TR 0.428 + 0.192 0.588 + 0.303
&Y 24 0.008 + 0.008 0.215 + 0.200
&y 24 + BWWEEM 0.586 + 0.252 0.912 + 0.359
B E 0.184 + 0.111 0.497 + 0.183
B R MK 0.627 + 0.211 0.778 + 0.218
&% 30 0.264 + 0.244 0.277 + 0.246
&% 30 + ¥ E AR 1.350 + 0.177 1.449 + 0.213
% 0.184 + 0.018 0.399 + 0.201
BWEMK 0.278 + 0.078 0.883 + 0.259
&Y 38 0.001 + 0 0.076 + 0.096
&1 38 + WWE K 0.002 £ 0.002 0.478 + 0.141
% B 0.184 + 0.111 0.497 + 0.183
DB TRE 0.26 + 0.13 0.78 + 0.25
&% 49 0.004 + 0.004 0.004 + 0.004
&y 49 + WY EHK 0.057 + 0.037 0.558 + 0.212
% Al 0.184; 0.111 0.497 + 0.183
WY ERMK 0.536 + 0.176 0.594 + 0.169
&Y S0 0.012 + 0.008 0.039 + 0.011
& 50 + Y E K 0.003 + 0.002 0.017 + 0.001
% 0.184 + 0.111 0.497 + 0.183
B W B Ak 0.427 + 0.16 0.688 + 0.203
&Y 64 0.012 + 0.008 0.039 + 0.011
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&Y 64 + WBWHAK 0.012 + 0.004 0.021 + 0.007
% El 0.184 + 0.111 0.497 + 0.183
¥ Btk 0.696 + 0.267 0.74 + 0.27
HEY 71 0.522 £ 0.283 0.53 + 0.28
e 71 + WK 0.117 + 0.074 0.20 + 0.01
gl 0.184 + 0.111 0.497 + 0.183
R BRI 0.70 + 0.116 1.221 + 0.06
&M 72 0.008 £ 0.003 0.011 £ 0
EY 12 + BYEK 0.634 + 0.33 0.746 + 0.31
% Bl 0.184 + 0.111 0.497 + 0.183
BB 1.031 + 0.219 1.455 + 0.192
&% 80 0.145 + 0.143 0.346 + 0.159
&% 80 + WBWH 0.475 + 0.196 0.733 + 0.238
%Al 0.184 + 0.111 0.497 + 0.183
NSRRI 0.696 + 0.267 0.74 + 0.27
&Y 81 0.017 £ 0.004 0.03 + 0
&Y 81 + W IR 0.024 + 0.0101 0.116 + 0.077
% Al 0.184 + 0.111 0.497 + 0.183
B Y M 0.412 + 0.173 0.68 + 0.29
&Y 81 0.034 + 0.003 0.346 + 0.179
& 81 + IBWE M 1.4 +0.35 1.665 + 0.345
% i 0.184 + 0.111 0.497 + 0.183
¥ ¥ B AR 0.323 + 0.131 0.45 + 0.17
&% 90 0.014 + 0.001 0.035 + 0.003
&Y 90 + WBWEHK 0.054 + 0.041 0.069 + 0.041
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VI)) BB XZB-EBEAAM (EAAEEMH HEK-293
il o)

71 Feighner SD Z% A ( Science 1999, 284: 2184-
2188) i METBH XS BESN/BENIHE - k5
WE T 5 T AT

KW ANEEM HEK-293 Ml (BHX-TB la
( MTL-R1la) ]

BC# - 0.1 aM ['*°1) B&E (NE - 5)

#H B 1% DMSO

BRI /BE 2.5 NE/25° C

te m B © 50 mM Tris> pH 7.4 10 mM MgCl, >
0.5% BSA

H-MHEB 1 MBHR (AE > )

AHHLEYWERE 001 pM~> 0.1 pM~ 1 pM Kk 10
nM T # T HEEB -

ICso fE 1R L E R & /N F /5 W 5 # 6 F Data
Analysis Toolbox ( MDL Information Systems, USA) i &
g o

FENABALAYFTBEERTN TR S
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# S5S BEHXRZRB-EEBESIPFRESER (—2/RBDR
WHEALESYWZ 1Cso fEH )
g |V TR 12 T e
ICso [pM]
(R)-N-(1-(4-(4-F g £ F & )-5-F 2 % -
44 1.61 4H-1,2,4-= W -3-F )-2-(1H-1 ¢ -3-%)
Z E )R 0E -4-3% BE %,
(R)-N-(1-(4-2,4-“_ R & EFTH)S5-FK Z
64 1.39 B -4H-1,2,4-= MW -3-F )-2-(1H-5 Mg -3-
HE)Z FE)-2-h g F & IR,

VID) EEBHFERNORCBRERKIHAERAERTEDI XK

AEHLEVEBRERBEZIYHERRE
Caceres 1 % A (J Endocrinol. 2000, 165 ( 3)
FRHERBEMHEI R (Roubenoff R F A, Arthritis Rheum.
1 534-539) TN AR KR -

1997, 40 ( 3)

Ibanez de

: 537-544)

X 6 BT EMEBRKRETAHKEY 44 CREREIH

(E TEH 0.1 pg/kg/day)

BR & & o0 LA L #& -

W EHBEEYRRZIERSF R

X6 BERBUEN s XA (BEH EXREBEZF )

BIX|BoX | BIOXIBI3X[(BISK|BF1TX
B 7 5 50 BA -3.02 2.95 11.97 9.32 -2.78 | -8.27
RN B A ' ' ' ' ' '
BHEMRKE+A
ka? a4 @R -5.32 2.98 14.92 | 19.08 7.05 1.47
(BT EH 04 . . : : : .
pg/kg/X)
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Vill ) & f8 B & i # & b W % R A & £ IR XK

(isoprorerencl) FIFREMH LB IAAIO I A
AEHLEWEERNET LR F (isoprorerenol) fi &

TR IPBCHEBLBEHAFIT RN AH LEFRE -

—HRPMEBEEKAR EE

HEFRL 12K BEHZIESEBRE 4 28 > L
FEREEM (60%E &)

MREBBEEVNEEEAEHEABZENTRGE b HMHE
E B 4 : Krebs-Ringer-Bicarbonate-Hepes ( KRBH ) £ &
Zl (20 mM Hepes pH 7.4+ 120 mM NaCl- 4.7 mM KClI -
1.2 mM K,HPO,* 2.5 mM CaCl,+ 1.2 mM MgSO,* 24 mM
NaHCO;) ¥ FEEMZZEES#WEME (1 mg/mL) - 1% BSA
FBIRERB (2 mg/g i) & CO,- #RXZMBILEAE 37°C T
F@EE (250rpm) 45 0 & -

MER RSB ERGHEBRIUSIEN MK HEMHEBKRE
HF Y458 B 3 mL <2 KRBH 1% BSA ¥ 3 X -

M E®EFEN KRBH 1%BSA: W EEEHHE (75 rpm)
R 37°C T & 30 0 & -

B b5 o BB 2 #7
—REBARFZESERUL 300 MERTLERRE
A KRBH 4% BSA Z ¥ W T$ & 37°C THER & (125
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rpm) 90 R EUFEH -
S MM 2 BE 85 4 MR LLE DMEM FBS Z 30 nM B
NEELEBREREIC TEREH ISPEMERZ -
IO M ABHLEAYZEERRTEET » FEL
B (UAG) EERBLBREFRFERB S BONH X
L UAG #% 107" M ZE 10°° M Z 1 hn #8 & i hn DL & &% -
EOH WM BREABEAUEHRHERTUTEED S ®
s -
BRI RZHEDT :

_ —log[BRFEIZ BT IREWM)]
LEfE -1

pA2

B

FHEBFRIZECS0(M)

=
W = e meE ECS 00

B 41-46 BB R ENILSY 9 3850 64~ 74~ 81
EF—HREHHERE (RKBEBEFRFREBRECNDER) T HE
B H (UAG) T E RN BT LB R (isoprorerenol) AT &F £
B 5 o> < B0 & dh 3% £ BY Zh & -

B =X 5§ 8 R 88
B 1-13 @xrdE '"IHisBHURBRFRENLEYD 9-
31~ 39 45~ 50~ 62~ 64~ 71~ 73>~ 74~ 79 81 K 90 2
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GHS-R la W -ERB&EE W (B HE 2 1) F k)
HERFHE -

B 14-40 ERERAMEERNALE 1~ 9 12 20 22
31~ 39~ 41~ 42 45~ 46~ 47 >~ 48~ 49~ 50 ~ 51 - 55 -
62 64 ~ 67 ~ 71~ 73~ 74~ 79 81~ 90 R BH#H 2 ANE
GHS-R la & CHO i ETHEENAMEAEEKR I
(MEHEHS II) il ) FAEHZIBHE-KEE -
LR BN GHS XBER & B Z ECso & KI fE R B KR GHS %
BREMAE Z ICso & Kb fE -

B 41-46 ERFAEWNLEY 9 38 50~ 64~ 74 81
EF—HREHFHARER (REBHEREFAFEEREZNDER) P IFBE
ft % # (UAG) T ERN B LB FK (isoprorerenol) Fi &F 2
o &E R EOIR > WEFEL > VIID) A7

- 275 -



1432417

) 5 095129659 ¥ ) RE 1024 128 3 HEEE ?(_27
‘Q%?$1 |
- P v f‘}i
v HEA MF(2R %9 7
+ - FHIAHNEH L b

L~ (1) ke WARBELAREL B Yt
@ CHS SEE N 48 L B/NFELE L 552 & B
zA®

R4:N R3 r/\J—N
R5 W»—RZ
R6 N

R1 (1)
H oo
R1Z
“(Cl-C6) - HEHRFE” HEXEERSEIEAB
YW EBE N T CRARAEDRMR : “FHE - FH - KEHE - E
myE - MrEERGIGRE" REFZENREREZEER
SEIEBIMEE N T CNAENR  “BHE - Z & - H
’ S & - -F- -Cl~ -Br~ -NO,”»
R2 2
“(Cl-C6) - &> HEZEERKS E3M@ H 1L b &
B FTcWMAEIRAR: “FE  -BRE" REPBZFWRAR
EREEERKRSEIEEE " FEECHNAENR
R3Z
“Gl kg FE - (C1-C6) -fe & ~ WFE H- (C1-C6) -t & -
KFXAREBRE-(C1-C6) -mE” HEZEERKREEIM
BHFE DA EDA

(n

R43F
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55 095129659 5% RE 102419 A 3 HEL
“ﬁjﬁ%n,
R5&8 -
“ﬁﬁ%n ,

c(Cl1-C6) -kt ~ FEH - (C1-C6) -f£ & - -CO-
( C1-C6) -z % -~ -CO-B T % - -CO-F H - -CO- g
£ . -CO-MpmE - (Cl1-C6) -fz % ~ -CO-IRIE & - -CO-MH
WG iz 2« -CO-TMt B & - -CO-IR B ¥ - -CO-2,5-— & -1H-t
MR EBBEE - EE-(ClCo) pEBBEE  mE- ©
DH-IE M &7 HAEEAERLESE3IEBIIEER LT Z W
£ EE £ : “-N3; - -NR7R8 -+ -OH -~ - (C1-C6) -t & - X

H-(C1-C6) - &>

R6 2

“g ] T

R7E R8E

ng 0" B ®

*REHEMER R IRISH A ZKRE T

HP gE4L£ELR/RFEEBEBLRERER - “E£ K
EE - ERE REFGIEH- PP -R/REREHEE -

vEH- P8 -R/RERHEAE (R BRI/
#D) -~ BHER - FREER/KRBRE - 8 EE N KRR

/}\)
DM HEFEAMEBRSE 1| BxHAR  HPALSWHERE

i
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% 095129659 & REE 1024 198 3 HEE
&1 (R) -N- (1- (5-(2-( 1H-m B -3-

E)ZHE) -4-(24-_FHEHEFE) -4H-1,2,4-= ¥ -3.
HE) -2-(1H-B|B-3-%) Z&E) -2-f & -2-9 &£ KWK

k&Y 2 (R) -N- (1-(C5-(C2-(C1H-1B B -3-
®)ZH) -4-FZ H-4H-1,2,4-=Z % -3-%F ) -2- ( 1H-B| B -
3-8) 2 E) 2-FE-2-PEREEK

k&Y 3 (R) -N- (1- (5-(3-(C1H-1 B -3-
E)RE) 4-FZH-4H-1,2,4-=Z W -3-F ) -2- ( 1H-B| B -
3-%) 2 &) -2-fFE-2-FERNERK

&Y 4 (R) -N- (1- (5-F&H-4- (F-1-FH
#) -4H-1,2,4-=Z % -3-F ) -2- (1H-BlR-3-F ) Z &) -2-
B & -2-9F E RN B AR

A=/ (R) -N- (1-(C5-(C2-(C1H-15] B -3-
) 2E) -4- (HF-1-EHHE) -4H-1,2,4-=Z ¥ -3-F ) -2-
(1H-Wl B -3-% ) Z & ) -2-BF & -2-F E W B i -

A=/ (R) -N- (1-(C5-(C2-(C1H-1m] B -3-
) ZE) -4-(3-BHEREFTE) -4H-1,2,4-= W -3-F ) -2-
(1H-B| W -3-% ) Z &) -2-lF&E-2-FEREK -

&Y 7 (R) -N-(1-(4-(3-BREEFHE) -5-
FTE-4H-1,2,4-=Z W 3-8 ) -2- (1H-BR-3-& ) Z &) -2-
B B -2-H E W B O
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) 2-BE-2-FRHENRNEK

& 101 (R) -N- (1-(C5-C (1H-15 mg-3-% )
BHE ) -4- (4-B K E T HE ) -4H-1,2,4-= M -3- % ) -2-
(1H-Bl R -3-F ) 2% ) -2-KEE-2-FERNEK -

&% 102 (R) -N- (1- (4-(2,4-Z BB H H F
) -5-FE-4H-1,2,4- =W -3-K ) -2- (1H-B[ R -3-FK ) Z
®) -2-FE-2-BERNEK

&% 103 (R) -N- (1- (C5-(C3-C1H-1B Bg -3-
E) WHE) -4- (24-—H FEFTH) -4H-1,2,4-= & -3.
) -2-(1H-Blg-3-F) Z &) -2-f&H-2-FE K&K -

&% 104 (R) -N-(1-(C5-(C (1H-15 B -3-% )
HE) 4-FZ & -4H-1,2,4-= 8 -3-F ) -2- ( 1H-B| B -3-
) ZHE) 2-BE-2-FEAEK

&% 105 (R) -N- (1- (5-F & -4-3 7 i -4H-
1,2,4-= W -3-K ) -2- (1H-B[ B -3-F ) Z &) -2-f& & -2-
HE RN ERE
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k&% 107 ( R) -N-

H) ZH) -4-(22- 2K HEZH) -4H-1,2,4- =" -3-% ) -

¢ 1-

RE 102412 § 3 HEE

(5-(C2-C1H-1 BR -3-

2- (1H-B|B-3-%) Z &) -2-f&E-2-FERFEK -

ft &% 108 ( R) -N-(
B ) -5-F H -4H-1,2,4-= W -3-5 )

D) -2-fFHE-2-FEWE K

it &% 109 (R) -N-(1-(4,5-ZF & -4H-1,2,4-

1-

(4- (3,5-= B & %
2. ( 1H-B B -3-%)

e -3-% ) -2- (1H-BI % -3-%) Z&H) -2-BE-2-FERNE

g

f&

&% 110 (R) -N- ( 1- ( 5-% # -4-03 % -4H-
1,2,4-= W -3-% ) -2- (1H-B| B -3-% ) Z &)

HOEW K
&% 111 (R) -N-

H) ZH) -5-FEK-4H-1,2,4-= % -3-% ) -2- ( 1H-5] B -3-
®2) Z28) 2-KHE-2-FERNMK

(

&% 112 (S) -N-(

1-

1-

(4- (2- ( 1H-1 % -

(4- (2,4-Z B & £

H ) -5-F HE-4H-1,2,4-= W -3-% ) -2- ( 1H-IG g -3-5& )

®£) 2-EE-2-FERNEK -
k&% 113 (R) -N-

(

1-

(4- (3,5-Z H & &

-2-fg A -2-

3-

t

-+

H) -5-FZHE-4H-1,2,4-= W -3-%F ) -2- (1H-B R -3-K )

ZE) -2-BE-2-BREANEK -
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&M 114 (R) -N- (1-(4-(4-mFHE) -5-F
B -4H-1,2,4- =W -3-F ) -2- (1H-BIBR-3-FH) ZH) -2-&
B-2-F E RN B K

& ™ 115 (R) -N-(1-(4-(2-HEHEEFH) -5-
T HE-4H-1,2,4-=Z W -3-F ) -2- (1H-l3 R -3-F ) 2 #&H ) -2-
e 2 -2-H B RN B BE

&% 116 (S) -N- (1- (4- (2,4-Z FH & & ¥
] ) -5S-FZH-4H-1,2,4- =% -3-FE ) -2- (1H-B5| B¢ -3-% )
ZE) -2-ME-2-BERWNEK

&YW 117 (R) -N-(C1-(4,5-Z B Z ¥ -4H-1,2,4-
=M -3-K ) -2- (1H-BIR-3-%) 2&) -2-FFE-2-FER
M iz |

&% 118 (R) -N-(1-(4-(3,4-Z&FH) -5-
TE-4H-1,2,4-= 08 3-8 ) -2- (1H-BBBg-3-FH ) 2 HE) -2-
B & -2-F BN B

&™m 119 (R) -1- (5-(C2- (C1H-lg g -3-%K ) Z
B ) -4- (2,4- " B E FEH) -4H-1,2,4-= W -3-% ) -2-
( 1H-WB| B -3-5 ) Z fg >

& 120 (R) -N-(1-(4- (4-FHEFTHEH) -5-
FTE-4H-1,2,4- =W -3-K ) -2-FHZE) -2-FF &£ -2-F &

& ™" 121 (R) -N-(1-(4-(4-H5FH) -5-F Z
¥ -4H-1,2,4-=Z W -3-% ) -2- (1H-B|Br-3-8H ) Z &) -2-f%
HE-2-FEREK -
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&% 122 (R) -N-(1-(4-(3,4-Z&ATHE) -5-
¥ Z B -4H-1,2,4- =8 -3-F ) -2- (1H-B B -3- ) 2 &F) -
2-f% B -2-F OB A B O

&% 124 (R) -N-(1-(4-(4-BEFHE) -5-F
H-4H-1,2,4- =W -3-% ) -2- (1H-BKR-3-H) ZF) -2-§&
H-2-F OB WK

t&® 125 (S) -N-(1-(4-(4-BHEFHE) -5-
(3-F H K & ) -4H-1,2,4-= W -3-% ) -2- ( 1H-I5 W -3- o
) ZE) 2-KFE-2-FERNEEK -

&W 126 (8) -N-(1-(4-(4-HHEHEFHE) -5-
HE-4H-1,2,4-= W -3-5 ) -2- (1H-BIBR-3-F ) ZF) -2-
e B -2-F B A BE R O

& 128 N-(C (R) -1-(4-(4-BBEFE) -5-F
Z R -4H-1,2,4- =W -3-% ) -2- (1H-B|B-3-FH ) L FE) -2-
P B -2-F OH W OBE % O

. &% 129 (S) -N-(1-(4-(4-BHEETH) -5- ®
K Z B AH-1,2,4-Z W -3-3) -2- (1H-BIB-3-%) ZHE) -
2-0% B -2-F E W EE K

&% 130 (R) -N-(1-(4-(4-FHEREFILH) -
5-% 2 B -4H-1,2,4-= M -3-FH ) -2- (1H-B| & -3-F& ) Z
) -2-FEE-2-BERNEK -

&% 131 (R) -N-(2- C1H-B| B-3-FE ) -1- (5-
K ZE-4- (BB -2-FE B HE ) -4H-1,2,4-= W -3-H ) Z
H) -2-FE-2-B E WK
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&Y 132 (R) -N-(2- (1H-BIBR-3-F ) -1-(5-
XL E-4- (HuE-2-HFE) -4H-1,2,4-=Z & -3-%K ) Z
) 2-BHE-2-BREREK

&% 133 (R) -N- (2- (1H-I5| Bg-3-F& ) -1- ( 5-
FZH-4- (HE-2-HFH) -4H-1,2,4-Z W -3-% ) Z &)
UK mE -3-¥% BE RE -

ft &% 134 (§$) -N-( (CR) -1- (4- (4-Z & F
) -5-FZE-4H-1,2,4- = -3-F ) -2- (1H-0| Bx -3-% )
Z ) N B -2-¥% BB

&% 135 N-( (R) -1- (4- (4-ZHFH) -5-F
Z B -4H-1,2,4-=Z W 3-8 ) -2- (1H-B[ B -3-%F ) 2 &) -2-
fe B Z Bk fZ

&% 136 N-C (CR) -1- (5-(C2-(C1H-15 B -3-
E)ZE) 4-(4-BEHEFE) -4H-1,2,4-=Z K -3-FH ) -2-
(1H-B R -3-FK ) Z &) -2- (HmE-4-% ) Z Mk >

e &% 137 (2R) -N- (C (R) -1- (4- (4-Z EF
) -5-FZH-4H-1,2,4- = 8 -3-FH ) -2- (1H-B| g -3-K )
Z B ) UK WE -2-% BE AR

&% 138 N-( (R) -1-(4-(4-ZEFH) -5-%
Z H-4H-1,2,4-=Z W -3-% ) -2- (1H-BG| B -3-8 ) Z &) -2-
It e B A B -

&®W 139 N-(C (R) -1-(4-(4-ZHEFH) -5-F
Z E-4H-1,2,4-=Z W 3-8 ) -2- (1H-BB| R -3-% ) Z &) -2-
Bz 2 0k ouE -3-3% B RR O
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& 140 (25) -N-( (R) -1- (4- (4-Z & F
H) -5-FZH-4H-1,2,4-=Z % -3-FH ) -2- ( 1H-Bf 8§ -3-F& )
ZHE) -2-fREWEE K
&Y 141 N-( (R) -1-(4- (4-Z EFH) -5-F
Z B -4H-1,2,4-=Z 0 -3-F ) -2- (1H-Bl B -3-H ) Z&H) B
i
& 142 N-( (R) -2- (1H-B B -3-%) -1- (5-
¥ 7 HAEEAH1,2,4-Z W 3.%) Z %) K -4+-nm @

55

k&Y 143 (28) -N- ( (R) -2- ( 1H-1| Bg -3-
2) -1-(5-FZH-4-FH-4H-1,2,4- =% -3-F ) ZF) Ik
i Bt -2-% B %

&% 144 N-(C (R) -2- (1H-15| Bg -3-FK ) -1- (5-
K ZH-4-FE-4H-1,2,4-=" -3-H ) Z2 & ) -2-l§ & Z B

#

b

&% 145 N-(C (R) -2- (1H-1B| g -3-F ) -1- (5- ‘
K ZHE-4-FHE-4H-1,2,4- =8 -3- K ) Z F ) -2- (M 0E-2-
®x) CBEE

&% 146 N-(C (R) -2- (1H-B| B -3-&F ) -1- (5-
K ZE-4-FHE-4H-1,2,4-= W -3-F ) Z F ) -2-0 g F B

5

tt&? 147 N-( (R) -1- (5-(2-( 1H-1m15 W -3-
H) ZH) -4-(4-ZHFH) -4H-1,2,4-= W -3-K ) -2-
(1H-Bl B -3-%) Z &) -2-Mt g & & g >
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&Y 148 N-(C (R) -1- (5-(C2-(C1H-m B -3-
2 ) ZFE) -4-(4-Z2FEFH) -4H-1,2,4-= W -3-F ) -2-
(1H-05| Br-3-8 ) Z &) -2- (MpmE-2-%) 2 & % >

wE&Ew 149 N- ( (R) -1- (5- (2- ( 1H-B B -3-
E) ZHE) -4-(4-Z2EFH ) -4H-1,2,4-= W -3-%K ) -2-
(1H-B W -3-%) Z#) 2-BEZ MK

&Y 150 (28) -N-(C (R) -1-(C5-(2-(C1H-1

® bk -3-% ) 2 & ) -4- (4-Z2 EF H ) -4H-1,2,4-= W -3.
D) -2- (1H-m\IBe-3-5 ) Z &) Mg f-2-% 8 K -

& 152 N-( (R) -1- (5-(C2- ( 1H-B| B -3-
E)ZLHE) 4-(4-BEEFTE) -4H-1,2,4- =% -3-% ) -2-
(1H-Bl B -3-& ) &) -2-FF & Z B & -

k& 153 N-(C (R) -1- (4- (4-HHHFTHE) -5-
KL HE-4H-1,2,4- = 3-8 ) -2- (1H-BIBR-3-K) Z &) -
2-R - EBRC KA B K -

® & ? 154 N-C (R) -1-(4-(4-Z FEFH) -5-F
Z B -4H-1,2,4-=Z M -3-K ) -2- (1H-IB[Bg-3-FH ) ZE ) -2-
(MoE-3-& ) Z BEfZ -

& ™ 155 (38) -N-(C (R) -1-(4-(4-2 & F
BH) -5-FEZHE-4H-1,2,4-= W3- ) -2- ( 1H-B B -3-% )
Z &) UK BE -3-3% BE BZ o

&% 156 N-(C (R) -1-(4- (4-ZHEFH) -5-F
Z B -4H-1,2,4-= M 3.3 ) -2- (1H-B-3-%) Z &) -2-
e B ¥ E R
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& ™ 157 N-(C (R) -1- (5-(C2-(C1H-15 Bg -3-
£ ) ZH) -4-FHEH-4H-1,2,4-= 8 -3-FH ) -2- ( 1H-I5 B -3-
®) ZE) -2-Mhe H KK

& % 158 N-(C (R) -1- (5-(C2-(C1lH-I5 B -3-
2 ) ZH) -4-FEH -4H-1,2,4-= % -3-FK ) -2- ( 1H-I5 B -3-
®) ZHE) IRKIE-4-FR B % >

tk&m 159 N-( (R) -2- C1H-B B -3-F ) -1- ( 4-
(24— mEuEE) s-KzHkan124=n3.2) 2z @
) o-2-mte B OE R

&% 160 N-(C (R) -2- C1H-mJ g -3-% ) -1- ( 4-
(2,4-Z B HEEH) -5-FK Z £ -4H-1,2,4- =% -3-&K ) Z
;) -2- (Mg -2-8) Z K-

a6l N-( (R) -2- ( 1H-BI B -3-%) -1- ( 4-
(24-" FHEHFH) -5-FZE-4H-1,2,4-=Z " -3-&E ) &
) mbmk-2-RE %

&% 162 N-( (R) -2- C1H-mg| Mg -3-F ) -1- ( 4- .
(24-ZHEHEEFEH) -5-FZH-4H-1,2,4- =¥ -3-% ) &
®) -2-fEEZEEK

&% 163 N-(C (R) -2- C1H-B| Bg -3-F ) -1- ( 4-
(2,4- "B FHEHE) -5-FZH-4H-1,2,4-=Z 8 -3-& ) Z
) UK UE -4-3% BE R%

&% 164 N-( (R) -1- (5-F & -4- ( (Mg -2-

) P E) -4H-1,2,4-= W -3-K ) -2- (1H-BI B -3-&H ) Z
) -2-Mb e B OEERR O

&
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&% 165 N-( (R) -1- (S-F & -4- ( ( BEoE -2-
) FHE) -4H-1,2,4-Z 08 -3-%K ) -2- (1H-B| R -3- ) Z
) -2-lKHE-Z 8K

&®m 166 N-( (R) -1- (5-F £ -4- ( (B mE-2-
2 ) BFE) -4H-1,2,4-Z 8 -3-F ) -2- (1H-BR-3-F ) Z
H ) OURGE -4-¥% B BE

&% 167 N-( (R) -1- (5-F F -4- ( (W 0E -4-
) BE) -4H-1,2,4-Z 8 -3-F ) -2- (1H-BR-3-F ) Z
BE) -2-FE-2-BFER K-

&% 168 N-( (R) -1-(5-(4-BHEEFHE) -4-
B L E-4H-1,2,4-=Z 8 -3-FH ) -2- (1H-BI R -3-%K) Z H ) -
2-FE B -2-FE RN E K

&% 169 N-( (R) -1- (5-F & -4- ( (W1 -4-
B ) BHE) -4H-1,2,4- =% -3-FH ) -2- (1H-BI®R-3-F ) Z
D -2-mf i B OEE RO

&®m 170 N- ( (R) -1- (S-F & -4- ( (W 0E -4-
) BHE) -4H-1,2,4-=Z= " -3-% K ) -2- (1H-B ¢ -3-&K ) Z
B)2-BE-Z 8K

kE&m 171 (R) -3-(2-FFERETHKE) -3- (5-
(2- C1H-B Bx -3-F ) Z &) -4- (4-FHEFTH ) -4H-
1,2,4- =W -3-2£ ) -RE& <~ B -

& 172 N- ( (R) -1- (5-F £ -4- ( (W mE -3-
H) BE) -4H-1,2,4- =W -3-F ) -2- (1H-BBR}-3-% ) Z
£) 2-BE-2-REREEK
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&Y 173 N-(C (R) -1- (4-F £ -5-F Z & -4H-
1,2,4-= W -3-% ) -2- (1H-I B -3-F ) Z B ) -2-J& & -2-
BE WK

k&% 174 N-( (R) -2- (1H-I5 Bg -3-% ) -1- ( 4-
R -5-F Z H-4H-1,2,4- =W -3-F ) Z & ) -2-W g H &

&Y 175 N-( (R) -1- ( 5-(2- ( 1H-1B B -3-
®) Z &) -4-F H -4H-1,2,4-= 8 -3-F ) -2- ( 1H-I5 B -3-
®E) Z2H) 2-EFEE-2-FERNEK '

&% 176 N-( (R) -1-(4- (4-FBHEFH) -5-

K ZE-4H-1,2,4-= 8 -3-H ) -2- ( 1H-MG| Bk -3-&F ) Z & )
x B

w“EaEm 177 (R) -1-(4-(2,4-" R H HEFH) -5-
s 7 M AH-1,2,4-Z U 33 ) -2- ( 1H-B| B -3-% ) -N-E &
B ORE BR AR

&M 178  (R) -1- (4- (2,4-= F R LFHE) -5-
HZHE-4H-1,2,4-= M -3-HFH ) -2- (1H-BBI g -3-FH ) -N-F E
WEEE LK

k&Y 179 N-(C (R) -1- (4-(2,4-— B & H ¥
2 ) -5-FKZH-4H-1,2,4- =W -3-K ) -2- ( 1H-B| Bx-3-& )
ZOE) -2-MEE-2-HEWE K-

&% 180. N-1-( (R) -1-(4- (2,4-Z B H HEF
2H) -5-FZH-4H-1,2,4-= W -3-F ) -2- ( 1H-T5 B -3-% )
ZE) ZfE-1,2-Z &
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H) -5-FZ EH-4H-1,2,4-= W -3-% ) -2- ( 1H-B B -3-%)
ZE) -2-FBE-2-BERNERK

ft&® 182 N- ( (R) -1- (4- ( (KW -2-% )
B ) -5-FZH-4H-1,2,4-= % -3-F ) -2- (1H-B B -3-%)
Z E ) -2-Ut nE FOER RE O

&% 183 N-( (R) -1- (4- (C (Bkmg-2-%) H
H) -5S-FZH-4H-1,2,4-= ™8 -3-FH ) -2- (1H-B & -3-%)
Z B ) UK IE -4-7% B B

& 184 N-(C (R) -1-(4- (4-FEEFH) -5-
KL E-4H-1,2,4- =W -3-FH ) -2- (1H-BIB-3-F ) Z &) -
mq & -2H-0E T -4-5% B RE O

&% 185 N-(C (R) -1-(5-(C (1H-m5 mg-3-% )
HAE ) -4- (3-F & & FHE) -4H-1,2,4-= % -3-H ) -2-
(1H-Wl Bx-3-F ) 2 &) -2-B&E-2-FERNEK -

&% 186 (28) -N-(C (R) -1-(4-(4-HEHEF
#®) -5-FZE-4H-1,2,4- =0 -3-F ) -2- ( 1H-B B -3-% )
ZE) -2-EBE-3FERNEK

&Y 187 (R) -1-(5-(C2-C1H-B| B -3-% ) Z
H ) -4-(2,4-“ HEHEFE) -4H-1,2,4-= ¥ -3-F ) -2-
(1H-B| B -3-%F ) -N-F X BERE Z K -

& 188 N- ( (R) -1- (4- (2,4-Z B H H ¥
) -5S-FZE-4H-1,2,4-=Z W -3-FH ) -2- (1H-B B -3-H)
ZE) -4a-2REFEK
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& 189 N-FH-(R) -1- (4-(2,4-ZHEETF
H ) -5-F Z H-4H-1,2,4-= W -3-FH ) -2-( lH-AU§IB§:<“-3-%)
Z B o

&% 190 (28) -N-(C (R) -1- (5-(C2-(1H-
WE-3-% ) ZE) 4-(4-BHEEFTH) -4H-1,2,4-= % -3-
2 ) -2- (1H-B B-3-2) Z%) -2,5-Z & -1H-W % -2-3&
BE % -

3 FEAMEESE 1 BExAgR  HPZADZHHSE
wmuEEERESERGARER ‘tkEa®w 1>~ 3~ 12~ 13-

4

14 ~ 18 ~ 20 ~ 22~ 23~ 33~ 36~ 37 -~ 38 41 ~ 46 ~ 47 -~
48 - 49 ~ 50 ~ 51 -~ 52~ 53~ 57 -~ 5859~ 60~ 61- 63 -
64 -~ 65~ 66 ~ 68~ 69~ 70~ 71~ 72~ 73~ 74~ 75~ 76 ~

77 ~ 79 -~ 80 -~ 82 -~ 85 - 86 -~ 87 -~ 88 ~ 89 ~ 90 ~ 91 ~ 93 ~

101 ~ 102~ 109~ 114~ 116~ 119~ 134~ 135~ 136 ~ 137 -~
138 ~ 139 -~ 140 ~ 145~ 146 ~ 147 ~ 148~ 150 ~ 152 >~ 153 »
154 ~ 156 ~ 157 ~ 159 ~ 160~ 161 ~ 164 -~ l7i~ 174 ~ 176 -~
178~ 179 -~ 182 - 184~ 186~ 188 KR/t E W 190 -

AMMBFEANEBESE | HLAR  HPZALEGURE KX
MzttEWHEMERBES E -

s FHEA@GESE 4 BeAZ  HPaAMZhE

Pas

=

migmMEEBRESELGRER ' E®W 2-4-5>6~7-

4

8$-~9-~10- 11~ 15~ 16> 17~ 19~ 21> 24~ 25~ 26~ 27

i

28 ~ 29~ 30~ 31~ 32> 34~ 39~ 40~ 42> 43 -~ 44 ~ 45

4

54 -~ 55~ 56~ 62>~ 67> 78~ 81~ 83~ 84~ 92~ 94~ 99
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103 ~ 104 ~ 105~ 106 107 ~ 108~ 110~ 111+ 115+ 117
118 ~ 121~ 122~ 124 ~ 130~ 131 > 142+ 155+ 158 ~ 163 »
173~ 175~ 180~ 181~ 183~ 185 R /R k&Y 187 -

CANHRFHNEBSE | HHZR HPZWEALHYIR
# H“AHE - B #HYW ( domestic animal) ~ 4 -~ X F
( livestock) ~ ®# %Y - B4 ~ ¥ - % - L*¥ - K - B &
B - B - B E (hinny) ~ BB (mule) - HH - xR
(rabbit) ~ 3% - % - X=ZH - & - KE -~ /MR-

THHRFENGEES | HZA® > H9 % GHS % # %
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