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, 27 At diste] oW e An 245 JEhiiE gH=vdE SFEY 5 ol

ueh SgASA, g7 Dpr & WMEAY], AuEY], A2, okdds], 9297, ], EelEaa,
247,z U ojdsHaRAn ool oA AunE sh} o4e e ofusl-ge A

CEEE Y

HU

o]

=



[0053]

[0054]

[0055]
[0056]

[0057]

[0058]
[0059]
[0060]

[0061]

[0062]
[0063]

[0064]

[0065]

[0066]
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uoh A, B oage ] ey 30 PRE Tgets WelwvY HFgEd & A,

[8}8}4] 3]
Dpr-PSM

0P n

Dpr & tloln| =X 23] QY Ak(Diaminopropionic acid)e]al
A

Rs

rlr

58 1 WA 209 vixEE m=e X3E AY, 78 £ 2e9d ddoru

it

r(

X?L

]
gy e XgE LA AL, HAF T XgE ofHolAY, N, 0 £ SE e HXP T AP
H e ZolHolAY, N, 0 EE SZ ¥delE B]A3 = X3Y FHE

P ZEW(Proline, P)o]™,

S+ Al"(Serine, S)oliL

M& wE] 2 d(Methionine, M)o]t}.

7] sheh 3L FAF R tgo xR Yebd & gtk

ox2 B oo &
8y
7l sety 3e) F2E TS AewvE AT wkAsl Dpr(-Ae slo) o) T2 [2.2.2] S ¥-1-7}
Q)= EA-A - ma A8h%, Dpr(4-M Lol ol F2(2.2.2] §B-1-7H 3 e)- 2 B-4|R-n el 2.1
gl

oA A

34, Dpr(Etel= d-MA-vEl e Aste, Dpr(Ete]Setd)-ZE-Ad-E 2 ¥itsd,
5%EE%%2ﬂHE Ed-AU-rElod 43tE | Dpr(5-FR RN E-2-7} 22 A)-Z =T -4 H-1 E]
v 2k3le | Dpr(2-(2-AlotwmddE| oMl zd)-ZEH-Ad-mE od 2318, Dpr(2-(2-Alolm=uddE Q)=
~ZE2A-AE-HE oY uAkElE |, Dpr(AYUD)-ZE2B-AU-vE od A3, Dpr(HAVE)-ZZU-AA-H g
H|AH3E | Dpr(2-2FQ md|dolAd)-ZZA-AF-HE] o, Dpr(7-HSA-1-AzFH-2-7154d) -2 =
-AF-mE T, Dpr(L2e)-ZEA-AAU-dE e, Dpr(l-Alote-1-Ale| F 2 X Z AT U)-Z ZHU-A 2

3=
=
1)-3

rLVrLZ

Poﬂér_“iFomg%OgE_l}EoL
_a

o, Dpr(gaf-Alofm-4-sto] = A4V ) -2 -4 d-mE| 2d, Dpr(3,5-tlW &l 2 )-Z E-A2l-v|
Lxl, Dpr((R)-(H-EEFA)-ZE--AR-vE o, Dpr(2-(4-vE s ddEotn =) obad) -2 E 71 -4 7l-v ¥
W OEE Dpr(5-HER-3-¥HE7H54d)-2E5-A-vEHedd 5 3o
OE dd=, f dge AddE 19 ofumat AR o] il JElo|= whHolA], A7) G2 4] AEd
= 19 N-TERE Ul fe] oprimatom o] Fojx= whHolan, 4] AdwEe] WA o nAtel EfEsd
Aol opAd7|7h =SE AL 7] Azl vmA ofwistel] dFasks Ble]®Ale] obd 7] (acyl group)7F A2
@ Yolu=Z23 oY AH(Diaminopropionic acid, Dpr) o2 A& H v A7y Ao tiste] o T A

B BYS dehhs fuEndY EEd & o,

we) vhgr e, Aguse] A opvleitel EYER Aeldt ol avmE Wt mga
=

g, A7) Dpr & WMEAY), 2R, opAEr], 2RI, Avkdy], eelFekdy], ESZAY], ez
7 % olAsg AR olFolzl wolA MEHE s} olds Tadste ohdi-Ff Al Adh S
oh;]_
AT
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[0067]

[0068]

[0069]
[0070]

[0071]

[0072]
[0073]
[0074]

[0075]

[0076]
[0077]

[0078]

[0079]

[0080]
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noh wigAsl, W owwe ey s 49 FEE Egehs A=Y 83Ed ¢

[3he14 4]

O)kww Dpr

R4

Dpr & Yolu| =z 25 @Y Ak(Diaminopropionic acid)o]il
RE A 1 X 209 ¥AgE e X3d AF, /M8 e 12y dZolAY, vha 1 Ul 109 H]

218H EE ASE dFA O AY, vXF e XFHE oldolAY, N, 0 e SE e HXE Ee XF
F g REolHol ALk, N, 0 T SE I st M3 = 39 s EALo) 2

W= EHES(Tryptophan, W)o]aL
Y& Elo]ZA1(Tyrosine, Y)o]iL
V& 2¥(Valine, V)o|t}.

7] g3 4 & TAYeR e S8TRR dehd 4 Ak

H? B

71 3 49 Fx2E XS HE YWY SEES v As A ol AUIEE-EYER-Eo] 24127
Dpr(82d), olAYFEL-EYEF-EO]Z221-4-Dpr(3,5-UEilzd), olAaYIEI-EYEF-Elo|Z4l-
W -Dpr (7-W S A -1- Hﬂi%%—Z—?}'—u%‘%ﬂ), ol aYZE|I-EfE-Elo] 241 - -Dpr(2-(2-Al o} H I E] )l
=), 1*143%1% Ed-glo]| ZA-aA-Dpr(R)-(H-EEFA), olayAEI-EYEF-Elo]| 21~
Dpr(1-Alo}-1-Afo] & ij&?}l—%/‘a‘%‘), olaYFE|I-EYER-Elo]| A - A -Dpr (R rhd-3-olAE), o]y
FE|I-EYET- E}OEA dA-Dpr(2-EF2HdolAg), oAU IEHI-EYER-Eo] 22-L-Dpr (4-AE
dlo|xto] S 2[2.2.2] S E-1-71544), oAUIEHI-EYEI-o|2A-IdA-Dpr(FAUd), olAYIEHI-EY
Eg-glo] 24-2d-Dpr(Efe] Zetd), olaYIEId-EYER-Elo]| Z24-A4A-Dpr (5-FZ 2RI E-2-7H54Y), ©
AU FEY-EHEg-Elo| 2A-4d-Ppr (5-UEZ-3-9 g Z71 2 4Y) T ol 2UFEY-EHEA-Elo] ZA-1t

A-Dpr (2-(4-vE o Zolu| ) ol E )L 4 ).

02 doz, 2 A4y IS 19 opnxit MER o]Fojx HElo|= whHoA, Y] dHS A ) B

vl 7] ofmiito g o] FojAm C-ddo] AR HEfol= wyolar, 7] AWz viA ofu| it @
e Elo]EAl0] o} 7] (acyl group)’t G9AE voln|w=Z®2u9 Y Ak(Diaminopropionic acid, Dpr)o &
S, g E7)d A3 gigte] oW e e =nvg sgEd & .

B

K

2

wrl w7 Dpr & Wz, ARl opAEs], 0w %7 9 olAsHzAU R
Folzl oA AEEE st olde EsE obd7l-3H AR7sh A2" S Q)

wrk Sk, o] sheb 5 shep 6e] paE mSE BEEvWY BYE 4

o)
o,
fru
f

o
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[0082]
[0083]

[0084]

[0085]
[0086]

[0087]

[0088]
[0089]

[0090]
[0091]

[0092]

[0093]
[0094]

[0095]

ZIHEd 10-2015-0081210

(5814 5]

Dpr-PS

@) Rs

Dpr & Yolm| =z 25 @Y Ak(Diaminopropionic acid)e]al,

o

Ri= g 1 ulA 209 W8kl i A@E AF, A8 B aed dhelAY, waf 1 A 109 1)
AgE EE ABE AIAAY, MAR £ AT N, 0 EE SE Eels mAF £ A

H sERolHolAY, N, 0 & S& X8l uX 3 & X 3E g 2ol Eo]a,
P Z =% (Proline, P)o]H,
S+ A" (Serine, S)o]tt.

47 B8 5 = PARCR gl BT el & ok

H {3

V = 2 (Valine, V)olaL,
P == (Proline, P)o]H,

St M#(Serine, S)o|t}.
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[0096]

[0097]
[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]
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471 gt 6 2 FAMeR vgo gstyrze ekl ¢ gk

[ A1
HN. s,
e -
HN ,,ﬁ:,Jk T AL A oK
f’i“a {W‘ H o

A}z

#-Al=,
ZE-2-

B ool we SgEe ATl oF golA, o 4U' e AWE Bk 1
o]

sheh 5 E= ety 69 TEE AP A

AR, HR-Dpr (7-H 5 A -1 2 F -2 71 54 ) -

—Dpr(S—ﬁs-éfa E-2-7HE A ) - E--A
1-

E33l= "E¥ 3} 4 (unsaturated alkyl)" & 9= Utk "gAl" & Hojm

Fohs IFS vy, A & Holw shte wa-wa 4F A
- o}=. T

=

-~ d-Dpr(3,5- E]“ﬂE] ] %1) TEA-AY, 2
A d, TH-Dpr2-EFZ2A Do E)-ZEH-AY, Dpr(=2Y)-Z&
Dpr(7- ﬂﬂi/\] W ZFT-2-7t 534 ) -ZZ2-A¥, Dpr(3,5-vwgulx %1) z=2d-Ad, Dpr(5-F
FHE A L) -ZEA-Ad, EE Dpr2-FF L2 doAE)-ZEH-AHd 5 ).

A=)
A7 S ¥3eA] P "¥3} I (saturated alkyl)" ©]
= r

%x}%‘% e A 42
2 5o, -84, 9g,
12 olUth, o E 5o, ((-dde a7

Aol 1 WA 4 7he] d294E 74, dd, odd, 2, ojia-Z2d, p-Rd, o]i-%d, sec-FE H t-

Yz oozl 1FA Aeert
gof rmA = el Aolaa @ @ 1 UA 10 1) BaUAE AT FASAE o

ww—zas@% of v g}
§of ezl e del golsA g N, 0 % S2 olFold 1FelA A 1 A 3 A9 sAHz 94
g AL, WE EE (oG Al ZRAUN FHE S A BES 3-109 5&, u}%}aa% 489 @, U5
S 569 B ovi@th. HialolFe slHzoldd dmi EHolE, SAE, Hed, ¥, WE,
NhE, olaSAE, oliElolE, dekE, EdclE, Eelobdl, Hojtlel®, HEeE, SAtlelE, sed,
SPuh, Svie, ek % olsh fAE IFS B 4 Qo ol B2 ABHE A ohth. HAelFY 3
Hzoldel dzi o, AEY, WMEH A, WA, WMzo|NTE, MEAE, WEo|EAE, WAHE,
MzEloltlol®, MEEolE, Awd, olawd, F9, FEuUu @ o|sh A 1ES B & doit o
2 AgdE A4S o

£l 'l

AE EFA, Wx =

daAtel2 e el Aolald g @ N, 0 % 52 olFold IFeld AU 1 A 379 dH ¢

= Soom, ZAAAY 1 EE 2 A ol FARS T3
t o569 e ejman. sEzAlolZe] oz
o ﬂﬂ,ﬂ%,ﬂﬂﬂ  REWU BonZd o
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Ao o

71} & A A A}
A

[0106]
[0107]

S T WG ﬂﬁyﬂ cw ﬂ T Y T XN ow _m s = N
T N N a — o Eﬂoa nl T " o OTJ Ao & . - - o 0 .
2l LT T do w o T u”% oA Ry w o T
wEdo  uw  Tabn r w M g P gmd B oplhw M
4 B o - T Mg 9 G D
T TR Mo oy i a0 e e ® X # ;TR W
GRS % wk B O ) T+ E T PP — qTE BT T
N e e " W o) ) d %o Mo oy a %W 2 oo oy oW
o o il uw o — A ° ) X0 ml Mo 5 ﬁr 1H_—l =) o =0 il ol Ea - O# T Wo
oo @ RN X 5w r K o N o X = w2l e B
T~ = ~ (e = _ - 1 N = BT W L T X
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= 8o B .o BK = oo T g ¥ T MR
w@%momﬁ% T = wr ﬂwr wfm %@%5 ﬁj_ﬂﬂ % Ew;i%mm w
e ﬂq = oV gl . s i H = T n%l;o
ppEzfd AFT o~ % tm Lerd ded T #Sgrel
THeea~ . EZaZ 5 w2 md TEET TS & xa#C g,
- ) - —_ . _ ) m - .
Bezw il LN® 9 HE g RELT bsE , FanEyc
mﬁmﬁWWIW M%ﬂ - N = T ﬂw@ﬁvﬂr ummM% ol Gy o»wﬁﬂ
7 - o B B3 I _ o o
o o o) N i oo B e T ma T o WA o R T o W
oy o Jo mjy n h oy vl o %o X B ol o ol o ]
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[0118]

[0119]
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T 32 Azxd 38 B Axd 3FES Dpr site & THOE N2 Teke] BlEZH (tetramer) € COOH Tte)]
HEZH (tetramer), 2719 FEOZ YT ZAEE YERA ZFolt)

T 4x AlFd 38 B3 Axd 3¥E F, dBP2 Y adHow UL IFE F 155 AAS e YEld A
ojt},

k1
o
rr

Aol 2014 Az stz JEFR-8 £H] A =S HERd Ao

o}
T 62 AFd 3o Az shehEe] AEFZ1-8 1] JA A& Yebd RHo|tt,

£ 72 Az 404 Axd sdtEd Az 5ollA Alxd sE Alele] Al 4 wag Aol
&= 82 Al 60lM AlxF stEe AEFI-8 1 Al A=E vEkd Aelr,

% 9= Alxd 25 Edlo] AxH =2 in situ AESH (competition assay) IS YERH Holt},
% 10A%E dTBP2E A3 % S4%4(symptom score)”’t #Aad AL Vel Zolw, & 10B& dIBP2E Az
Sk 499 FAM WEE el Aol

%118 122, 123 @ 1299 AES A
A&

gata, 73R HEAH N AL (bronchoalveolar lavage fluid) oA
e F71-59] #0]7F A== A H

T o128 122, 123 2 1299 39E-S A)star, Periodic Acid-Schiff (PAS) Aoz GAste] 7 2z A
WEAS TEAR Aot

713A HEAZ N AL (bronchoalveolar lavage fluid) oA <IE

T 14e 97 2 1219 SEES Agsta, ¥ 249 Y-S Hematoxylin and eosin (HEE) AJoFo = ¢ As}of

Asks yEhd Aot

Wge XS] G FALA NS
ofst, ¥ wHe Adel s A MWt @, s7] AAds B AR dasts
371 AAlelo] s YL e ohrh,

HE
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[0120]

[0121]
[0122]

[0123]

[0124]

[0125]

[0126]
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Az 1. Trp-Tyr-Val-Tyr-Pro-Ser-Met A E=Z o]Fo|Z Helo|t (dTBP2)2] ¥4

o)
HO Fmoc-Met-OH, DIC, CH,Cl,  FmeeiN._~
DMAP, DMF \
S“-.

1. 1) 20% piperidine,

i) Fmoc-Ser(tBu)-OH, HBTU, HOBt, DIPEA, DMF
2.1} 20% piperidine,

i) Fmoe-Pro-OH, HBTU, HOBt, DIPEA, DMF
3.1) 20% piperidine,

i} Fmoe-Tyr{tBu}-OH, HBTU, HOB, DIPEA, DMF

4. i) 20% piperidine,

i} Fmoe-Val-OH, HBTU, HOBt, DIPEA, DMF
5. 1) 20% piperidine,

if) Foc-Tyr(tBu}-OH, HBTU, HOBt, DIPEA, DMF
6. i) 20% piperidine,

ii) Fonoc-Trp(Boc)-OH, HBTU, HOBt, DIPEA, DMF

1. 20% piperidine

2. 94% TFA

HO
0 H @]
N \)LH N \:)LQH
z O =
N

S

-

1-1. % FA (Wang Resin)LL 914 €] Fmoc-Met-OH 249 (loading)

HE]7F AXE 20 mL TORVIQ PP A& A (syringe)el % #%(Wang resin) LL (100-200 mesh, 300 mg, 0.44
mmol/g, 0.13 mmol)S Y F4= tlold&EEolrlo]=(dimethylformamide, DMF)ZS Yo 30%7F HHA7 %
Hl} =3}l T}

Fmoc(Fluorenylmethyloxycarbonyl chloride)—Met—OH (10.0 2=, 483.0 mg, 1.3 mmol)< 50 mL peard =}~
A(flask)el Qi of2F 7tx2 g3 &, F4¢ go]F 2 2 eh(CH,Cl,) (7 nl) e} F tho|WE X Fojnjo]=
(DMF, <F 20%8)E H718kdtk. DIC (5.0 B, 0.1 mL, 0.65 mmol)ZE 7] &3+&Eo] H7FgE & 0TolA 20%
b wnrelsiY. Aol A Ak SRS 92 dAE 9 (suspension)S HAFO F4 DMF (7.0 mL)oll FHolar,
DMAP (0.1 9%, 1.6 mg, 0.013 mmol)& %= DNF (0.1 mL)oll HolA F 84S AU BHAZ Gzl 3
7}ete] ALoA 147 Eot 3d3 W7 (orbital shaker, 130 r.p.m.)E Abg3te] E3tsla &wjE w53k
F FF geluEEFolrle] Z(DNF), ©lAZRALZ(iProl) 2§45 tho] F R 2HEH(CH,LCl,) o2 Al ATk}
Z} 10 mL > 1 min >3). UV #33=4 (Spectrometry)S ©]&3}4 standard Fmoc %% (quantification)< A}k
o 2YFHS AT (99.9%).

1-2. Fmoc-base solid phase peptide synthesis (SPPS)

Fmoc(Fluorenylmethyloxycarbonyl chloride) 158 AASH7] #18] 7] #1Z1(300 mg, 0.13 mmol)S F<= DMF
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]
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o 30%7F HEAZ & 20% YHE(piperidine)/F DMF (6.0 mL, resin 100 mg% 2 mL)E H7}8F] 10&
7 AFLox 3148 287)(orbital shaker, 130 r.p.m.)S A}g3le] E3sla {ujES wj43 3 DWF, iPrOH®t

CHCly o2 A& ST (10 mL > 1 min >3). 30%3t FF7](aspirator)E& AFE3le] AXAIZL & JlolA HAE
(Kaiser test)E o] &3l Wkgo] SAEASS T t). AlH(Serine)S ™E] 2T (Methionine)d AZH Al
7171 9&ll, HBTU(o-(benzotriazol-1-y1)-N,N,N° N -tetramethyluronium hexafluorophosphate) (8.0 &,
394.5 mg, 1.04 mmol), HOBt(Hydroxybenzotriazole).H,0 (8.0 3=, 159.3 mg, 1.04 mmol), Fmoc-Ser (tBu)-OH

(8.0 22, 398.8 mg, 1.04 mmol)S} DIPEA (8.0 @&k, 0.18 mL, 1.04 mmol)E <= DMF (6.0 mL)e] =<9l 3 3
E7F wwkste] | DMFol 30%7F WSA)Z) #1300 mg, 0.13 mmol)ell H7}ek & 3|43 €7 (orbital shaker,
130 r.p.m.)E ARESle] 2A17F B9 ERAIZAT. 2 AIF A -, &vlE vl$skal DWF, iPrOH®} CH.CL,o 2 Al
Attt (Z2F 10 mL > Imin > 3). 3053+ 27| (aspirator)E o] &3le] 7AXA|Z] I Flo]A HAEE o] &3a)
o] Hkgo] AAHASS Feli).

A7 BE7] AA L ASEFH YHORE, Fmoc-Pro-0H, Fmoc-Tyr (tBu)-0H, Fmoc-Val-OH, Fmoc-Tyr(tBu)-0H, 1]
3L Fmoc-Trp(Boc)-OHS A t=Z AZT 3Fo] dTBP2, Trp-Tyr-Val-Tyr-Pro-Ser-MetS AT, 2=
(Proline)®] EE7]¢1 Fmoc ZHES AARE wot ZEdol| Eo]&A(tyrosine) & AZE S wWole =2
d H|Z~E(Chloranil test)® ®hgo] AAHUSS A3

1-3. Axk(Cleavage)

7] 1-200A4] wHEo1R FEFO]= (30 mg, 0.013 mmol) £ 1 mL Micro Bio-Spin chromatography column ° -2
% 20% piperidine/54= DMF (0.6 mL)E AFE3}e] Fmoc IH& AAS, 725 AAS 94%
TFA(trifluoroacetic acid) cocktail (TFA:H,0:EDT:TIS, 94%:2.5%:2.5%:1%, 0.6 mL)E Z7}ete] A-2oA 14]
7 FQ WAL & ofaste] ofdlS whopth. XS thA] TFA &0 = AFHSte] (0.3 nL > 2) T offE W
Atk 9 AAES Fete] 7| (evaporator)E ©]-&3te] TFAE AAST ¥, A7k clHZE(ether)E AHE-3ho]
33] tlqE]o]ld (decantation)dtqltt. olwf Adw &S 45 =] S8 A EH7E ol&don,
ZA)1Z1 % semi-preparative HPLC (binary solvent system, solvent A: 0.1% TFA/H:0, solvent B: 0.1%
TFA/CH,CN, 5-73% B over 30 min)Z o]g3dled Eestal T2 AX3 & AZFEAA(nass spectometry, MS)E
AE S ES Rl

Trp-Tyr-Val-Tyr-Pro-Ser-Met (dTBP2)

99.9% purity. R, 19.9 min. MALDI m/z calculated for C47H61N80115+ [M+H]+ 945.42, found 945.58.

Az 2. Acyl-Trp-Tyr-Val-Tyr-Pro-Ser-Met 2] ¥4
Ag B0 Qlo], NH, ©ekat Fotoll 91X3F Elo]ZAl(tyrosine) FWHO FHE F2dtr] 8] A glolB g
(acid library)E wF5o]A, NH, BHS o}al3let 3 in situ® 23849 393, g4 WHOZE solid phase

protocolS ARE3}SITh. HOOC-TentaGel resin¥ dTBP2+: S-S linker® AAste] A 1L, o2k Wy S-
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[0135]
[0136]

[0137]

ZIHEd 10-2015-0081210

S linker 7} DIT-Tris (Dithiothreitol-Tris(2-carboxyethyl)phosphine HCl) W32 A #EoJA L H3+ A
A 24 glo] mfR 2329 (screening) & 4 7] wlFo] F85a @A Ay wolth, A WS 9
43to] 88 719 NH, webo] opdstel FE|wnvE SPEES 96 U-BEFHU O E(filter plate) oA o}z
o] A3t

TSTU. BIPEA, DMF . & 5 H Fmoc-Mel-OH, HCTU
HO C|H:‘|-.|"ﬂ‘v bl —
2 LB | HOBH, DIFEA, DMF
la] CIHN? i o Tl =P
1. 1) 20% piperidine,
i} Fmoe-Sear{tBu)-0OH, HCTU, HOBL, DIPEA, DMF

P

i) 20% piperdine,
I} Fmoc-Pro-OH. HCTU, HOBL. DIPEA, DMF

o H 3.1) 20% piperidine,
i} Fmoc-Tyr{lBul-0OH, HCTU, HOBL, DIFEA, DMF
FMHN-\;,JLN’““-.,-Susf“-\,-Nw(Q -
1 H o 4. i} 2% piperidine,
\] i} Fmoc-Wal-0OH, HCTU, HOBL, DIFEA, DMF
5 5. 1) 20% piperidine,
2 i} Fmoe-Tyr{lBu-OH, HCTU, HOBL, DIPEA, DMF

B i) 20% piparidine,
I} Foc-TrpfBoc)-OH, HCTU, HOBL, DIPEA, DMF

1. 20% pipending
2. BB acid |ibrary,
PyBOP, DIPEA

2]
H H 1. 50% TFA,
N“ANMS‘SMMW CHLCla
8 é H —_—

2.07T

A71eF 72 Ao o8] AFE 3gEe COOH TeholE S-S ZAglo] oz 3 NHCH.CH.SH 7F Eojlar =
cleavage cocktail?}t &3 HEHZ SAHIY] uiol, StEo digh dle] oo, st AFRS
(competition assay)e] ZIE EUE, 33= 4715 AA3E] NHCH.CHSH 7F 2oidA] @A 3te WRoR,
Fmoc-based solid phase peptide synthesis (SPPS) X 2EFo| ulg} 7fEZA o2 AFHAsFe] A A S ).

ol

AN ox

A AA|H(Solid support) ZA, Ze]~Eld Ao < #HZ LL(Wang resin LL on polystyrene)S A5}
tjo]Z 2 2 w|ek(dichloromethane, DCC)S AF&3le] Fmoc-Met-OH & Fomc-methionine F<4~%-(anhydride)=® ‘?l'%
, DMAP(4-dimethlyaminopyridin)& Zwj= 3 o ~E3}= Fmoc—methlonlne S ¢ U (Wang resin)oll =3}

=

52 o
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[0138]
[0139]

[0140]

ZIHEd 10-2015-0081210

0
Emne FmocHN
HO»\@O Fmoc-Met-OH, DCC, CH;Cly - OA\OQ
DMAF, DMF _\I
S S

1. 1) 30% piparidine

i) Fmoc-Ser(iBu}-OH, HCTU, HOB!. DIPEA, DMF
2 1) 30% piperidine,

i) Fmoc-Pro-OH. HCTU, HOBt, DIPEA, DMF
3. 1) 30% piperidine,

i) Fmoc-Tyr{iBu)-OH. HCTU. HOBL, DIPEA. DMF

-

4. 1) 30% pipariding,
i) Fmoc-Val-OH, HCTU, HOBt, DIPEA, DMF
i) 30% piperidine,
il) Fmoc-Tyr(1Bu)-0OH. HCTU. HOBL, DIPEA. DMF
€. i) 30% piperidine,
ii) Fmoc-Trp(BockOH, HCTU, HOBL, DIPEA. DMF

w

=Bu-0 1-Bu-0)

0 I
me‘-’HNvl“N N\/J'L"N
: 2 o /‘\,
Bac=N"
\
1. 30% piperidine
R

2. RCOOH ?}r
PyBOP, HOBH,
NMM . DMF

3.94% TFA

o]o]A], 1H-Benzotriazolium 1-[bis(dimethylamino)methylenel-5chloro-,hexafluorophosphate (1-),3-oxide
(HCTU) & o]&-3te] dIBP29] WHA] opv|witeS &Aoo m Boupgton, Z4zke] ALE e 30% FHAd
0o%ri ¥t DIFE AHE3t] Fmoc RE7]IE AZ8HATE Fmoc HE7]9] A7 9 ofuil #AEH kgl
Z AYHA=AE, W dARY ghelA HAE e ZRgd HAER RIsIith. 4719 4= (isonicotinic
acid, 2-methylhexanoic acid, a-cyano—-4-hydroxy cinnamic acid,® 5-nitro-3-pyrazolecarboxylic acid) <]
AAE% 9-%o)|= benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP) < ©]-&3}%}
o1, 1,2-ethanedithiol @ triisopropylsilane (TIS) & &i3l= 94% TFA & AF&3le] ofn|wit F7]E9]
B357] (side-chain protecting 1) €3 % #z(Wang resin) & AASA. iAo 2 HPLC & A3}
¥23}aL (analysis) @3 (purification) 3, &2 7AZx3lo] MALDI-TOF 2 S22 g3ttt

2-1. 2-H g -U- EJEF-Elo]|Z - -Elo]| 2A-Z 24 - E] & U (2-Methylhexanoyl-Trp-Tyr-Val-
Tyr-Pro-Ser-Met)9] 34
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[0141]

[0142]

[0143]

[0144]
[0145]

[0146]

ZIHEd 10-2015-0081210

WYVYPSM

2

471 Az 19 dBP2¢} FYE WHOR Trp-Tyr-Val-Tyr-Pro-Ser-Met & nAFo = FA43 F, Felo]=-7
Z(50 mg, 0.022 mmol) = 30% piperidine/5<5* DMF (1.0 mL)E A}&3}] Fmoc 1HS A7 3L, PyBOP (10.0
g%, 114.5 mg, 0.22 mmol), HOBt.H,0 (10.0 T, 33.7 mg, 0.22 mmol), 2-Methylhexanoic acid (10.0 B
28.6 mg, 0.22 mmol) ¢} NMM (20 B3, 48.4 ulL, 0.44 mmol)E F<= DMF (0.6 mL)ol <l & 3%7F wwksle],
DMFoll 30%-37F 82171 resin (500 mg, 0.22 mmol)oll H7}8F & orbital shaker (130 r.p.m.)E AF&3}e] 24]
7+ ot EFAAY. 2 AIE A, 2-Methylhexanoic acid & #AZH 3I3th. o]#A wEI @ (50
mg, 0.022 mmol)S ZE7} AX¥ 3 mL TORVIQ PP syringeo] & &, degassed 94% TFA cocktail
(TFA:H,0:EDT:TIS, 94%:2.5%:2.5%:1%, 1.0 nL)E H7Feto] F2olA 143t &b wgA1 - ofgsfo] o g
Wokth. Resing THA] TFA &N o2 AZ (0.5 m > 2) 1 oNE wokt}, 9 oJNES d3lo] evaporatorE
o]-&3te] TFAE AAT F, 27k HZE A&3te] 33] dizle o] M (decantation)dtqict. ol AL 3=
o &£48 uy fE dA EE7IE o)gslger, 7AXAZ F semi-preparative HPLC (binary solvent
system, solvent A: 0.1% TFA/H0, solvent B: 0.1% TFA/CH;CN, 5-100% B over 30 min )Z o]-&3}o] &g sl

=74 Azx3 & A=A A (nass spectometry, MS)E WA &S sHelstdvt (84.1% Purity. R, 20.5 min.

MALDI m/z caled for CoHiNeNaOwS [M#Nal 1079.49, found 1079.50.).

2-2. _olayFE|d-ERER-Eo|ZA-u-Elo]| 2 A-ZX ZI-A - E] ¢ Y (Isonicotinyl -Trp- _Tyr-Val-Tyr-
Pro-Ser-Met) 2] ¥A

O
N SWYVYPSM
N.__=

T WS ol&st A en, sHacid)o® o]AaYIE|Y 4t (isonicotinic acid)S AE-s)
o AZH sden, A F AFEAA(mass spectometry, MOZ AAHE FFES Qs (94.3%

Purity. Ry 15.9 min. MALDI m/z calculated for C53H53N9N80125+ [M+Na]+ 1072.42, found 1072.41.).

A
(o]

f
N
v
L
£

2-3. _¢9-Aolie—4-3lo| EFAAUD- EYER-EIO|ZA-UT-Elo] ZA-T ZA-AA-HE].2 I (a-Cyano—4-
hydroxycinnamyl-Trp-Tyr-Val-Tyr-Pro-Ser-Met) ¢] ¥Al
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[0147]
[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

ZIHEd 10-2015-0081210

O

~ WYVYPSM

N
HO e

4

A7) 2-13 FA3 HHS o]&3le] AR o, A(acid) R Gul-Alo}i—4-3}o] =ZA| A 'FAH( a ~Cyano—4-
hydroxycinnamic acid)& AFg3le] AZH sgom, 84 & A=EA 7 (nass spectometry, MS)E A E 3
2o solateltl (99.2 % Purity. R, 19.3 min. MALDI m/z calculated for CoHaNeNaOS [MNa] 1138.43,

found 1138.37.).

2-4. 5-UEZ - 3-¥gEIEHY— EYER-Elo]| 23 -2 -Elo] 24 -T2 -H - E] 2 I (5-Nitro-3-
pyrazolecarboxylyl-Trp-Tyr-Val-Tyr—Pro-Ser-Met) 2] ¥4

@]
N
aN ST > WYVYPSM

O,N
5

71 2-13 e WS o)gste dAdElern, Alacid)e®  5-UER-3-3#HE7HT AL 5nitro-3-
pyrazolecarboxylic acid)S AF&3le] AZY sl ow, I T A2 A (mass spectometry, MS)E 3}&

S 3218ttt (85.3% Purity. Ry 19.0 min. MALDI m/z calculated for Cols:NiNaOLS [M+Na]® 1106.41, found
1106.40.).

A% 3. Isonicotinyl-Trp-Tyr-Val-Dpr(acyl)-Pro-Ser-Met2] ¥4

NH, Zete] F7} vllt)(binder) & &1s §, dehd 290d EAdHo] 2 (alanine scanning mutagenesis) <
Aol mel ofst AREE zZtE ElolZ2(tyrosine) FEol ®IE FAT. AFYS Folv] {8 EelzAl
(tyrosine) $1xlo] A (linker)E =472 ARSI, o2 vlolvl(Diamine) % ] o}l (amine)o] 4-m|
HEZE (4-Nethyltrityl, Mtt) ZFCRZ RHEFo 9= foluwXzd 9y Zk(Diaminopropionic acid)
(Fmoc-Dpr (Mt t)-0H) ©.& mn}idc}t, 4-weEFE (4-Nethyltrityl, Mtt) Z&HF<S 1% TFAS ¥33F= CH.Cl, 3
2o gstet 4 2o A FGAl AAE = Ak AA 210 G-y 8, Y 23] gRs A4S 53] v
Bl Zzbo] ofypalo] dolgli= Mtt-0H ¢ %S HPLC 2 #lstdth(= 2). ol W F= =& (internal
standard) 24 tl}-EolE]Z(Butylated hydroxytoluene, BHT, 2,6-di-tert-butyl-4-methylphenol)Z& ZH7}3}%]
o} 53] AdedS wl, Mtt-OH &= 27 61.7%, 28.6%, 8.5%, 1.1%, 0.1%7F AAHASS AT & e

AAELS WHEF(internal standard), BHTS] WA 3t nl&=x ZASUG (F 2). 1 A3} 1%TFA = 3
WA e ol Ak 7158 BE 7] (protecting 1H)E-S FASHA 98.8%2 Mtt Zgo] MeEldom AA
HE 9T = A0 ofu] "WojA u Mt 5 o] Fol(cation)S HE3teHy] 918 1% TFA &Hell TIS

(triisopropylsilane. Sigma-Aldrich)E Yo]Fic}.
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[0154]

[0155]

[0156]

ZIHEd 10-2015-0081210

Z 2
Mtt-OH? Internal STD (BHT) % of Removed Mtt-OH
{1 3.97 1 61.7%
2™ 1.84 1 28.6%
# 0.55 1 8.5%
4" 0.07 1 1.1%
5" 0.005 1 0.1%
total 6.44 100.0%

[a] Intergration was calculated based on internal standard (BHT)

Mt Re7]e] Aevd AA WHS gyst & 9 #2 (Wang resin) 2 ©]-83F Fmoc-based SPPS HH
Aok, AAEE Fol7l S8 dF A =4, = 159 9% % & A 55

53] HCTU 3= PyBOP ©l skl=Hl, HBIUE AH&sklE o FabEe] AA A7]= S HPLC Al
g A ER1g 4 A7) wol Tt

HE e d(Met), A#A(Ser), ZEH(Pro), Fmoc-Dpr(Mtt)-0H, & (Val),EFo] 241 (Tyr), EHER(Trp) B olx
Y=EY4H(isonicotinic acid) 8719 #7|E& o2 94 #H(Wang resin)ol 29 (loading)e ¥, Dpr
719 Mtt 252 1% TFA & 5% TIS 7F ¥3% CHCl, 2 A she] AASL, B37|7F AlATE ofdlS 447) 9
cho g opAglatgitt. o]ojA HElo|=9 RE WIS #XE 94% TFAR Aelste] AAG &, FA4E &
S HPLC 2 ®4313ich. IPLC Aol A 5 719 ¥ A(peak) 7} #ZE 9131, MALDI-TOF = &18 4w, <o v
= v ede o] iste sEe] Aola, FHeo| Fax stEA e sFgECIUT.

s [Ih=]
7—]%% ?__VO__EV ol =

[o

=
=

u
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]
Ho/\©\° Fmac-Met-0H, DI, GHoCly FrmcHN\_,J-LO
DMAP, DMF 1\'
3 T
1. §) 20% piperidine,
i) Frnoc-Ser(iBuj}-OH, HBTU, HOBL, DIPEA, DMF
2. 1) 209% piperidine,
i} Fmoe-Pro-0OH, HBTU, HOB:, DIPEA. DMF
3. 1) 209% piperiging,

i) Frnoc-Dprihtt)-OH, HBTU, HOBL DIPEA. DMF

4, 1) 20% piperiding,

i} Fmoc-\Wal-0H, HBTU, HOBL, DIPEA. DMF
5, i) 20% piperiding,

i} Fmoc-Tyr(iBu)-0OH, HBTU, HOBL, DIFEA, DMF
B. 1) 20% piperidine,

i} Fmoe-Trp Boo-OH, HBTU, HOBL, DIPEA, DMFE

1. 205 piparidine
—_—
2. Isonicotinic acid
HETU.HOBt
DIPEA, DMFE

1, 1% TFA

2 RCOOH
HETU,HOSt
DIFEA, DRF

3, B4% TFA

[0157]

[0158] Aok e WHo e BF 82719 ItES AP o™ (6 WA 87), AEEAAl(mass spectometry, MS)E A}

e SRS GAsla, Qo shrEel dElAE I NIRE o &dte] 71 Felstct.

[0159] 3-1. ol AU FE|I-E Y EH-Elo] 2 A-dH-Dpr (3, 5-HH gl =) -TEA-A -2 A3y
(Isonicotinyl-Trp-Tyr-Val-Dpr(3,5-dimethylbenzoyl)- Pro-Ser-Met (0))
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[0160]
[0161]

[0162]

[0163]

[0164]
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@)
7N S WYV- Dpr-PSM(O)
N_ =
@)
6
A Zze] 19] dTBP2 347 U3 WHOZ ol AYFEI-EYEFR-Elo] ZA1-1a-Dpr(3,5-tr el =) -2 &4
-AlE-wE WS uANoeR 43 | Diaminopropionic acid ¢ B3I 7S AA3] & e AXH 1

mL Micro Bio-Spin chromatography column®] resin (25mg, 0.011 mmol)& ¥ il CH.Cly o 30&7F HEA I
o= 7k FEE o]&ate] CHLl, & AAskaL, of7lell 7k=E A7% 1% TFA (TFA:TIS:DCM, 1:5:94, 0.6
n)E A7 & 287F 398 Ww7](orbital shaker, 130 r.p.m.)E AF&3te] &5, o2 7tx 4H S
o]-gale] 1% TFA &M& AAN L™, o #}48E5 33 wEsgict. whgo] ¢ #H3& CHCLo 2 33], F
DMFE 13] A=k & 5= DIF= 307 H&AI

tolu =23 9y AF(Diaminopropionic acid) 2 Mtt ZZFo] AA" oWl 3 5-tuAul (3,5~
dimethylbenzoic acid)S AZH A1717] Y&, HBTU (8.0 Z#, 33.4 mg, 0.088 mmol), HOBt.H:0 (8.0 F&,
13.5 mg, 0.088 mmol), 3,5-tjwExl Z:’\P(S 5-dimethylbenzoic acid) (8.0 B3, 13.2 mg, 0.088mmol), DIPEA
(8.0 9%, 15.4nL, 0.088 mol)e} ¥4 DMF (0.5 mL)EeNS ALgate] Aol 1-2 Wil weh A% &9
t}. o]g A wrEolX HEO]= (25 mg, 0.011 mmol)ell 7}2=E AAZE 94% TFA cocktail (0.5 mL)E 75k
g2l 1A b EFE Foojatete] ool whal, thA] TFA (0.3 mL > 2)= AlFsto] 1 offE WgkT)
3 ANES st evaporatorE ©]83Fe] TFAS A|AT F, cold etherE AFE3}e] 33] decantationd}itt.
| o AdE FFE EA4S ] S8 44 BEVIE ol&sidlen, 1yglE § semi-preparative HPLC
(binary solvent system, solvent A: 0.1% TFA/H.0, solvent B: 0.1% TFA/CH,CN, 5-100% B over 42 min)E ©]

1

43le] 22 @ AAsty 2 1Ax3 & AFEAA(mass spectometry, MS)E A 3FES FQs3, H

al
NIRE o)g3te] F7hz Belsgr.

o

[}

97.0% Purity. Ry 22.6 min. 'H NMR (400 MHz, DMSO-d;): §10.73 (d, 1H, J = 2.0), 9.10 (s, 1H), 8.78 (d,

M, J=8.4), 8.67 (dd, 2, J=4.4, J=1.6), 8.33 (t, 11, J=6.0), 8.21 (d, 2H, J = 8.0), 8.06 (dd,
M, J=7.6, J=3.6), 8.00 (dd, 1H, J=7.6, J=23.2), 7.80 (d, 1H, J = 8.4), 7.65 (d, 1H, J = 8.0),
7.63 (dd, 2H, J=4.4, J=1.6), 7.45 (s, 2H), 7.29 (d, 1H, J=18.0), 7.14 (d, 1H, J=2.0), 7.13 (s,
1), 7.03 (t, 1H, J=8.0), 7.01 (d, 21, J=28.4), 6.95 (t, 1H, J =8.0), 6.57 (d, 20, J = 8.4), 4.75-
4.67 (m, 2H), 4.52 (td, 1H, J=28.4, J=4.0), 4.42 (m, 1H), 4.31-4.25 (m, 2H), 4.21 (dd, 1H, J = 8.4,
J=7.2), 3.68-3.54 (m, 41), 3.47 (m, 1H), 3.38-3.23 (m, 2H), 3.15 (dd, 1H, J = 14.4, J=4.0), 3.05
(dd, 1H, J = 14.4, J =10.4), 2.91 (dd, 1H, J = 13.6, J = 4.0), 2.80-2.57 (m, 3H), 2.51 (s, 3H), 2.27
(s, 6H), 2.13-1.86 (m, 5H), 1.84-1.79 (m, 2H), 0.84 (d, 3H, J =6.8), 0.81 (d, 3H, J=6.8). MALDI m/z

calculated for CsgHeNiNaOiS [M#Nal™ 1143.46, found 1143.43.

3-2. OlAYFE|Y-EHER-ELo| 248 -Ppr(3,5-UHEHEI)-ZEP-A-rEledd H)4k3}
(Isonicotinyl-Trp-Tyr-Val-Dpr(3,5-dimethylbenzoyl)- Pro-Ser-Met)
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[0165]
[0166]

[0167]

[0168]

[0169]
[0170]

[0171]
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O
O WYV- Dpr-PSM
N._ =
O
7
A7) 3-13 o3 o w Ao, AHEIA(mass spectometry, MS)ZE AR 3FHES 3elsslal,
HNRE olg3te] F7tz skt

98.0% Purity. R, 24.8 min. H R (400 MHz, DMSO-ds): & 12.70 (brs, 1H), 10.73 (d, 1H, J = 2.0), 9.10

(brs, 1H), 8.82 (d, 1H, J =28.8), 8.70 (d, 2H, J=5.6), 8.32 (t, 1H, J=6.4), 8.22 (d, 1H, J=28.0),
8.20 (d, 1H, J=6.8), 8.08 (d, 1H, J=28.0), 7.93 (d, 11, J=18.0), 7.79 (d, 1H, J = 8.4), 7.68 (dd,
2H, J=5.6, J=1.6), 7.66 (d, 1H, J=8.0), 7.45 (s, 2H), 7.29 (d, 1H, J=8.0), 7.14 (d, 1H, J =
2.0), 7.13 (s, 1), 7.03 (t, 1M, J =8.0), 7.01 (d, 2H, J = 8.4), 6.95 (t, 1H, J =8.0), 6.57 (d, 2H,
J=28.4), 4.73 (m, 1H), 4.66 (q, 1H, J =6.8), 4.52 (td, 1H, J=8.8, J=4.0), 4.43 (dd, 1H, J = 8.0,
J =4.0), 4.34-4.28 (m, 2H), 4.20 (dd, 1H, J = 8.4, J =7.2), 3.63-3.43 (m, 7H), 3.16 (dd, 1H, J =
14.8, J =4.0), 3.05 (dd, 1H, J=14.8, J=10.8), 2.91 (dd, 1H, J = 14.0, J=4.0), 2.72 (dd, 1H, J =
14.0, J = 9.6), 2.52-2.38 (m, 2H), 2.27 (s, 6H), 2.07-1.75 (m, 7H), 2.00 (s, 3H), 0.84 (d, 3H, J =

6.8), 0.82 (d, 3H, J=6.8). MALDI m/z calculated for C%HGgNmNaOuS+ [M+Na]+ 1127.46, found 1127.43.

3-3. o|AUFAE|Y-EYEH-Elo] Z A8 Dpr (¢ -Al o} —4-3lo]| EEA XN YT -T2 -AFP-rE] 0 41313
(Isonicotinyl-Trp-Tyr-Val-Dpr (a-cyano —4-hydroxycinnamyl)-Pro-Ser-Met(0))

0
;o WYV- Dpr-PSM(O)
N__~
O ~
CN
8 OH

A% AHacid) 0.2 Poh-Aob-i-sho] B S

A7) 3-13 sdg WS ol gske dsiglen, AERE
AeE A A (mass spectometry, MS)E AAHE 3d&ES

AH( a-cyano—4-hydroxycinnamic acid)S AM&3Ft). 2

alshela, H NRE o] &3ho] F71w shelaigiut.

dob ol

99.9% Purity. Ry 17.2 min. H MR (400 MHz, DMSO-ds): &12.84 (brs, 1H), 10.73 (s, 1H), 10.59 (brs,

1H), 9.10 (brs, 1H), 8.80 (d, 1H, J = 8.4), 8.69 (dd, 2H, J = 4.4, J = 1.6), 8.28-8.22 (m, 2H), 8.19
(d, 1H, J=6.8), 8.10 (s, 1H), 8.05-8.01 (m, 2H), 7.86 (d, 2H, J = 8.8), 7.80 (d, 1H, J =8.8), 7.67
(dd, 20, J=4.4, J=1.6), 7.65 (d, HH, J=28.0), 7.29 (d, H, J=28.0), 7.14 (d, H, J=2.0), 7.04
(t, 1, J=28.0), 7.03 (d, 2H, J=18.0), 6.95 (¢, 1H, J =28.0), 6.91 (d, 2H, J = 8.8), 6.56 (d, 2H, J
= 8.0), 4.75-4.65 (m, 2H), 4.52 (td, 1H, J = 8.4, J = 4.0), 4.42-4.32 (m, 2H), 4.28-4.18 (m, 2H),
3.64-3.45 (m, 7H), 3.15 (dd, 1H, J = 14.4, J = 4.0), 3.05 (m, 1H), 2.93 (dd, 1H, J = 14.4, J = 4.0),
2.80-2.60 (m, 3H), 2.53 (s, 3H), 2.15-1.75 (m, 7H), 0.85 (d, 3H, J = 6.8), 0.82 (d, 3H, J = 6.8)
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[0172]

[0173]

[0174]

[0175]

[0176]

[0177]
[0178]

[0179]

=HS38 10-2015-0081210
MALDI m/z calculated for Csﬁh5NnNaOMS+ [M+Na]® 1182.43, found 1182.32.

3-4. °AYUFE|I-EYEG-E] 2 A Dpr (G -A|o}x=—4-3o]| EZA A YA )-Z EFA-AFA-HE] o1 H]4LS]
¥ (Isonicotinyl-Trp-Tyr-Val-Dpr ( a-cyano —4-hydroxycinnamyl)-Pro-Ser-Met)

0
i WYV- Dpr-PSM
N~

o)

=

CN
9 OH

471 3-33 FdF e w Ao, AFEA Al(nass spectometry, M= AHd sHFES F<lsiia

I NIRZ o] g38lo] 2712 sHelsloi)

99.9% Purity. Ry 19.3 min. I NMR (400 MHz, DMSO-ds): &12.73 (brs, 1H), 10.73 (s, 1H), 10.59 (brs,

1), 9.10 (brs, 1H), 8.80 (d, 1H, J = 8.0), 8.69 (d, 2H, J = 4.4), 8.28-8.22 (m, 2H), 8.18 (d, 1H, J =
6.8), 8.10 (s, 1H), 8.04 (d, 1H, J=7.6), 7.91 (d, 1H, J=7.6), 7.86 (d, 2H, J=8.8), 7.81 (d, 1H,
J=18.8), 7.67-7.65 (m, 3H), 7.29 (d, 1H, J=8.0), 7.14 (d, 1H, J=2.0), 7.04 (t, 1H, J=28.0), 7.01
(d, 2H, J=28.4), 6.95 (t, 1H, J=28.0), 6.91 (d, 2H, J = 8.8), 6.57 (d, 2H, J = 8.4), 4.75-4.67 (m,
2H), 4.52 (m, 1H), 4.40 (dd, 1H, J = 8.0, J = 3.6), 4.34 (m, 1H), 4.27 (m, 1H), 4.20 (dd, 1H, J = 8.8,
J =16.8), 3.64-3.35 (m, 7H), 3.15 (dd, 1H, J = 15.2, J = 3.6), 3.05 (dd, 1H, J=15.2, J=10.4), 2.92
(dd, 1, J=14.0, J=4.4), 2.73 (dd, 1H, J = 14.0, J = 10.4), 2.52-2.38 (m, 2H), 2.03 (s, 3H), 2.02-
1.93 (m, 3H), 1.91-1.75 (m, 4H), 0.85 (d, 3H, J = 6.8), 0.82 (d, 3H, J = 6.8). MALDI m/z calculated

for CoHeNyNaOyS [M+Nal 1166.44. found 1166.38.

w

—5 olAYFEI-EHER-ELo| 24T -Dpr (4-FEuto| Ao 2 2[2.2.2] SHQI-1-FIEA D) -Z EJ-A| -1
A+3ld  (Isonicotinyl-Trp-Tyr-Val- Dpr(4-pentylbicyclo [2.2.2] _octane-1-carboxylyl)-Pro-Ser—

J_D
O)J\WYV Dpr-PSM(O)

71 3-13% g WHE o]&ste] FARLH, AELES A% dHacid) 22 4-HdGulo|Alo] 2 2[2.2.2] 5 H]
¢l-1-7H5- A AH(4-pentylbicyclo  [2.2.2]  octane-1-carboxylic acid)S  AF&3FAT. AZFEA A (nass

spectometry, MS)E AAE JTES e, H NRE o]g3sled F7t= &3S},

99.9% Purity. Ry 27.2 min. 'H NIR (400 MHz, DMSO-ds): 612.86 (brs, 1H), 10.73 (s, 1H), 9.09 (brs, 1H),

8.82 (d, 1H, J = 8.4), 8.70 (dd, 2H, J=4.4, J=1.6), 8.23 (d, 1H, J =8.0), 8.08 (d, 1H, J = 6.4),
8.03 (d, 1H, J=6.4), 7.92 (dd, 1H, J=18.0, J=4.0), 7.79 (d, 1H, J =8.8), 7.68 (dd, 2H, J = 4.4,



[0180]

[0181]
[0182]

[0183]

[0184]

ZIHEd 10-2015-0081210

J=1.6), 7.66 (d, 1H, J=28.0), 7.29 (d, 1H, J=28.0), 7.27 (t, 1H. J=6.0). 7.14 (d, 1H, J = 2.4)

7.04 (t, 1M, J=18.0), 7.03 (d, 2H, J=18.4), 6.96 (t, 1H, J=8.0), 6.57 (d, 2H, J = 8.4), 4.73 (m,
1H), 4.60-4.51 (m, 2H), 4.38-4.30 (m, 2H), 4.25 (m, 1H), 4.19 (dd, I1H, J = 8.8, J = 6.4), 3.62-3.37
(m, 7H), 3.16 (dd, 1H, J = 14.4, J=7.6), 3.05 (dd, 1H, J=14.4, J=10.4), 2.93 (dd, 1H, J = 13.6,
J =4.0), 2.83-2.60 (m, 3H), 2.52 (s, 3H), 2.12 (m, 1H), 2.02-1.80 (m, 6H), 1.60-1.56 (m, 6H), 1.29-
1.20 (m, 8H), 1.18-1.06 (m, 4H), 1.00-0.96 (m, 2H), 0.84 (d, 3H, J=6.8), 0.83 (t, 3H, J=6.8), 0.82

(d, 30, J =6.8). MALDI m/z calculated for CoHgNiNaOwS [MNal  1217.57, found 1217.38.

3-6. _olAUFEI-EYER-Elo] 24 -4 -Dpr (4-HEu}o|Alo| E2[2.2. 2] | 1-1-F1E A ) -ZEH-AF-1
Eled u]A3}8  (Isonicotinyl-Trp-Tyr-Val- Dpr(4-pentylbicyclo [2.2.2] _octane-1-carboxylyl)-Pro-Ser—

Met)

O

© Y “WYV- Dpr-PSM
N~

11

A7) 3-5¢F e e R Agsglen, AHEA Al(mass spectometry, MS)E AJ4H 3IHES Elsigla
HNRE ol g3ke] F7t2 SIsch,

99.9% Purity. Ry 29.9 min. 'H NIR (400 MHz, DMSO-ds): &12.76 (brs, 1H), 10.73 (d, 1H, J = 2.0), 9.10

(brs, 1H), 8.81 (d, 1H, J = 8.0), 8.70 (dd, 2H, J = 4.4, J=1.6), 8.23 (d, 1H, J = 8.0), 8.08 (d, 1H,
J=6.4), 7.94 (d, 24, J=28.0), 7.79 (d, 1H, J=28.8), 7.68 (dd, 2, J=4.4, J=1.6), 7.66 (d, 1H,
J=17.6), 7.29 (d, 1H, J=7.6), 7.26 (t, 1H, J=6.4), 7.14 (d, 1H, J=2.0), 7.04 (t, 1H, J=7.6)

7.03 (d, 2H, J =28.8), 6.95 (t, 1H, J=7.6), 6.58 (d, 2H, J =8.8), 4.73 (m, 1H), 4.58-4.51 (m, 2H),
4.38-4.31 (m, 2H), 4.26 (m, 1H), 4.19 (dd, 1H, J = 8.4, J=6.4), 3.64-3.35 (m, 7H), 3.16 (dd, 1H, J =
14.8, J=3.2), 3.05 (dd, 1H, J=14.8, J=10.4), 2.93 (dd, 1H, J = 14.4, J=3.6), 2.74 (dd, 1H, J =
14.4, J=10.4), 2.52-2.40 (m, 2H), 2.02 (s, 3H), 2.00-1.78 (m, 7H), 1.61-1.57 (m, 6H), 1.29-1.22 (m,
8H), 1.19-1.05 (m, 4H), 1.01-0.97 (m, 2H), 0.84 (d, 3H, J =6.8), 0.83 (t, 3H, J=7.2), 0.82 (d, 3H,

J=6.8). MALDI m/z calculated for CoHeNiNaOwS [M4Nal 1201.57, found 1201.43.

3-7. _olAUFE|I-EHEF-EIO]| ZA-0Y Dpr(2-(2-Alol=HdE]l ) ZF)-ZEF-AP-HeEled A3}
(Isonicotinyl-Trp-Tyr-Val- Dpr(2-(2-cyanophenylthio)benzoyl)-Pro-Ser-Met (0))
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[0186]

[0187]

[0188]

[0189]
[0190]
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o WYV- Dpr-PSM(O)

@)

12 S
NC

A7) 3-13F sde S o] gste] s, AZHE 43 AHacid) o2 2-(2-AlolH dE )Ml =2
(2-cyanophenylthio)benzoic acid)2 AF&38Fltt. HEEA A (mass spectometry, MS)ZE AAH I3ES 2l

93, I NRE o]gate] F7t2 gelalair).

99.9% Purity. R, 23.4 min. I NMR (400 MHz, DMSO-ds): §12.89 (brs, 1H), 10.73 (d, 1H, J = 2.0), 9.10

(brs, 1H), 8.83 (d, 1H, J =28.0), 8.70 (d, 2H, J=6.0), 8.45 (t, 1H, J=6.0), 8.25 (d, 2H, J = 8.0),
8.05 (d, 1H, J = 8.4), 7.98 (dd, 1H, J=18.0, J=2.0), 7.93 (dd, 1H, J=8.0, J=0.8), 7.81 (d, 1H,
J=128.8), 7.68 (dd, 2H, J=6.0, J=2.0), 7.66-7.64 (m, 2H), 7.63 (d, 1H, J=17.2), 7.53 (t, 1H, J
8.0), 7.45 (dd, 1H, J = 8.0, J = 0.8), 7.39-7.32 (m, 2H), 7.29 (d, W, J = 8.0), 7.14 (d, 1H, J =
2.0), 7.03 (t, 1H, J=8.0), 7.02 (d, 2H, J = 8.4), 6.97-6.93 (m, 2H), 6.58 (d, 2H, J = 8.4), 4.81-
4.71 (m, 2H), 4.53 (td, 1H, J = 8.8, J=4.0), 4.40 (m, 1H), 4.34 (m, 1H), 4.29-4.23 (m, 2H), 3.69-
3.30 (m, 7H), 3.17 (dd, 1H, J = 14.8, J = 4.0), 3.06 (dd, 1H, J = 14.8, J = 10.4), 2.93 (dd, 1H, J =
14.4, J = 4.0), 2.82-2.59 (m, 3H), 2.51 (s, 3H), 2.11 (m, 1H), 2.03-1.93 (m, 3H), 1.91-1.77 (m, 3H),

0.85 (d, 3H, J =16.8), 0.83 (d, 3H, J =6.8). MALDI m/z calculated for C61H67N11Na01352+[M+Na]+ 1248.43,
found 1248.44.

3-8. 01*1»1’“‘4% EHEY-Eo| 2 - -Dpr(2- (2 Aok de e)lzd)-2SA-AA-He eyl H4SY

Fl

ggslglon, AR A (mass spectometry, MS)E AR 31ES gelslglar,

99.9% Purity. R, 25.4 min. ' NMR (400 MHz, DMSO-ds): §12.73 (brs, 1H), 10.73 (d, 1H, J = 2.0), 9.09
(brs, 1H), 8.82 (d, 1H, J = 8.4), 8.70 (d, 24, J = 6.0), 8.44 (¢, 1H, J = 6.0), 8.30-8.22 (m, 2H),
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[0193]
[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]
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8.00 (d, 1H, J=28.0), 7.95 (d, 1H, J =28.0), 7.93 (d, 1H, J=8.0), 7.81 (d, 1H, J = 8.8), 7.67 (dd,
2H, J=6.0, J=1.6), 7.66-7.64 (m, 2H), 7.63 (td, 1H, J=7.6, J=1.6), 7.53 (td, 1, J=28.0, J =
1.2), 7.44 (d, 1, J=28.0), 7.37 (td, 1H, J=7.6, J=1.6), 7.33 (dd, 1H, J=28.0, J=1.2), 7.29
(d, 1, J=28.0), 7.14 (d, 1H, J=2.0), 7.04 (t, 1H, J=28.0), 7.03 (d, 2H, J = 8.0), 6.99-6.93 (m,
2H), 6.58 (d, 2H, J = 8.0), 4.80-4.71 (m, 2H), 4.53 (td, 1H, J=8.8, J=4.0), 4.40 (dd, 1H, J = 8.4,
J =13.6), 4.33 (m, 1H), 4.29-4.23 (m, 2H), 3.68-3.63 (m, 2H), 3.62-3.45 (m, 5H), 3.17 (dd, 1H, J =
14.8, J=3.6), 3.06 (dd, 1H, J = 14.8, J=10.4), 2.93 (dd, 1H, J = 14.4, J=3.6), 2.73 (dd, 1H, J =
14.4, J=10.0), 2.52-2.39 (m, 2H), 2.36-1.94 (m, 3H), 2.01 (s, 3H), 1.88-1.76 (m, 4H), 0.85 (d, 3H, J

= 6.8), 0.83 (d, 3H, J=6.8). MALDI m/z calculated for CollsNiNaOyuSs [M#Na]  1232.43, found 1232.53.

3-9. °|AUFEI-EHER-Elo| ZA-AU-Dpr (HZA A E)-ZEH-HA-WELd 433 (Isonicotinyl-
Trp-Tyr-Val-Dpr (phenoxyacetyl )-Pro-Ser-Met (O

0
| N WYV- Dpr-PSM(O)

N~ OJ\’O

14

A7) 3-13F Y3 IS o]l Ao, ALZHE % M(acid)oE FHHAJolH El(phenoxyacetic
acid) & AH&stdtr. AR A (mass spectometry, MS)E AR 3}3HES s},

99.9% Purity. R, 15.8 min (5-100% B over 36 min). MALDI m/z calculated for C%HmNmNaOMS+[M+Naf

1145.44, found 1145.03.

3-10. ¢|AYFEI-EHER-Eo]| 24 -4A-Dpr (FASA ML) -ZEA-HA-vE|2d H]A3l¥ (Isonicotinyl-
Trp-Tyr-Val-Dpr (phenoxyacetyl) —-Pro-Ser-Met

O)kwvv- Dpr-PSM
iﬁL‘\,/()

15

47) 3-99% BUAR POz

i

ot

Pgstgom, WA Al(nass spectometry, MS)E A4E HEES Aol

Ol

99.9% Purity. Ry 17.7 min (5-100% B over 36 min). MALDI m/z calculated for C%HmNmNaOmS+ [M+Naf
1129.44, found 1129.08.

3-11. oAV FE|I-EHERA-E}o] 2 A9 -Dpr (2-FAX =) -ZEFI-AA-HE]l 2 A3l8 (Isonicotinyl-Trp-
Tyr-Val-Dpr (2-hexynoyl)-Pro-Ser-Met (0))
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[0202]

[0203]

[0204]

[0205]
[0206]

[0207]

[0208]

[0209]

[0210]

[0211]
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o WYV- Dpr-PSM(O)

X

47) 3-1% %

09 e olgstel FASEoM, ABYL 9% Macid) O 2-F N4 2-hexynoic acid) S
g, A

5t
B2 A (mass spectometry, MS)E AAH 3FES gH<lstdc).

97.4% Purity. R, 15.5 min (5-100% B over 36 min). MALDI m/z calculated for CsHgNiNaOwS [M+Nal'

1105.44, found 1105.15.

3-12. oAU FEI-EFEF-ELo| ZA- W -Dpr (2-AX =) -ZEHU-HA-mgled v)A3838 (Isonicotinyl-
Trp-Tyr-Val-Dpr (2-hexynoy!)-Pro-Ser-Met )

0
o WYV- Dpr-PSM
N~
o)

17

A7) 3-113 53 Yoz FAsg e, AZFE A (mass spectometry, MS)Z A E IFES 233t

99.9% Purity. R, 17.4 min (5-100% B over 36 min). MALDI m/z calculated for C53H5(;N1()Na0128+ [M+Na]Jr
1089.45, found 1089.51.

3-13. o]|AUFE|I-EYEFR-Elo] 2A-IPDpr (L 2E)-TEFH-HA-HE] e N33 (Isonicotinyl-Trp-Tyr-
Val-Dpr (orotyl)-Pro-Ser-Met (0))

0
C S WYV- Dpr-PSM(O)
N__~
0NN
HN_ _NH
18 hig
0

15 WS o8] FAegon, AZWL 8 AHacid)2Z S ZEAHorotic acid) ALE
shgith. AFEA A (nass spectonetry, NS)E AHH HFES B,

88.0% Purity. R, 12.9 min (5-100% B over 36 min). MALDI m/z calculated for C52H62N12Na0158+ [M+Na]+
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[0212]

[0213]

[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]
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1149.41, found 1149.37.

3-14, 9)AUIFEY-EYET-go]|2A-d-Dpr(L2E)-ZEA-MA-d ) HA33 (Isonicotinyl-Trp-
Tyr-Val-Dpr(orotyl)-Pro-Ser-Met)

0
ﬁwv- Dpr-PSM
N~

5 o

=
HN\n,NH
O
A7] 3-133 L3 o Ao, A A (mass spectometry, MS)ZE AAE 35S 3133t}

93.6% Purity. R, 14.8 min (5-100% B over 36 min). MALDI m/z calculated for C52H62N12Na0148+ [MJrNa]+
1133.41, found 1133.39.

3-15. ol AU FE|Y-EHER-Elo] 2 A-3-Dpr (4-H1 A2 A ZA)-T EH-AH-HE e A3y
(Isonicotinyl-Trp-Tyr-Val-Dpr (4-benzyloxybenzoyl) —Pro-Ser-Met(0))

o)
oS WYV- Dpr-PSM(O)
N__~
o)

20 O

71 313 Edd S olgste] fAslen, AE"Ee AT AHacid)oe®  4-MESAMIEAH4-
[e;

H [}
benzyloxybenzoic acid)< AFE3F3AtE. AR 7 (nass spectometry, MS)Z AAFE &S 233t

99.9% Purity. R, 17.9 min (5-100% B over 36 min). MALDI m/z calculated for C61H70N10Na0148+ [MJrNa]+
1221.47, found 1221.41.

3-16. ol AU FE|I-E Y EH-Elo] 2 A-3H-Dpr (4-HA S A ZA)-T EA-HH-HE] o n]4t3l g
(Isonicotinyl-Trp-Tyr-Val-Dpr (4-benzyloxybenzoyl) -Pro-Ser-Met)
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[0221]

[0222]

[0223]

[0224]

[0225]
[0226]

[0227]

[0228]

[0229]
[0230]

[0231]
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o)
| N WYV- Dpr-PSM
N .=

0

21

g7] 3-159F T Wo g FAgsialon, AFEA Al(mass spectometry, M2 WA 3E

o

g3k T,
99.9% Purity. R, 19.7 min (5-100% B over 36 min). MALDI m/z calculated for CeHsNoNaOuS [M+Nal'
1205.47, found 1205.42.

3-17. oAU FE|Y-EHER-Elo] 2A-9 Dpr 2-UZ EY)-ZEFY-AA-HE2 Y A313 (Isonicotinyl-Trp-
Tyr-Val-Dpr (2-naphthoyl)-Pro-Ser-Met (0))

o)
S WYV- Dpr-PSM(O)
N~
o)

A7) 3-1% FHe WHES ol&ste] FAoH, ALLES AT Aacid)oFE 2-UZE:H2- naphthoic
acid) & AH&3tS k. AR A (mass spectometry, MS)E AR 3}3HES g2dtAd ).

99.9% Purity. R, 16.5 min (5-100% B over 36 min). MALDI m/z calculated for C53H6(;N1()N30138+ [M+Na]+
1165.44, found 1165.42.

3-18. OAUFAE|G-EHEF-ELO| ZA-AH-Dpr(-YEZEW)-TEU-HA-mE]ed H]A38  (Isonicotinyl-
Trp-Tyr-Val-Dpr (2-naphthoy!)-Pro-Ser-Met)

@)
| = WYV- Dpr-PSM
N~
@)
23
A7) 3-173F FL43 o R gAstF e, AR A (nass spectometry, MS)E AAE 3gtES g},

99.9% Purity. R, 18.3 min (5-100% B over 36 min). MALDI m/z calculated for C53HG(;N10NaOlgS+ [MJrNa]+
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[0233]
[0234]

[0235]

[0236]

[0237]
[0238]

[0239]

[0240]

[0241]
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1149.45, found 1149.40.

3-19. oAU FE|Y-E HEG-Elo] 2 A-33-Dpr 2-F A E A D) -T EH-AF-HEl e A3y
(Isonicotinyl-Trp-Tyr-Val-Dpr(2-pyrazine carboxylyl) —Pro-Ser-Met(0))

o)
S WYV- Dpr-PSM(O)

N__~
o) AN
LU
24

47) 313t BAF PUE olgdtel FAHAOM, ABYL AT Wacid) o 23k
3 x
.

Al 2 2F(2-pyrazine
carboxylic acid)< AF&3F3it. AHE

WA
Al(mass spectometry, MS)E AAH 3H3ES glsic).

99.9% Purity. R, 13.7 min (5-100% B over 36 min). MALDI m/z calculated for CQH&NMNaOBS+ [M+Naf
1117.42, found 1117.39.

3-20. ol AU FE|d-EHE B-Elo] 2 -9t -Dpr (2-9 R AE A D) -Z EA-MA-rE] o W] HjAks}d

(Isonicotinyl-Trp-Tyr-Val-Dpr(2-pyrazine carboxylyl) -Pro-Ser-Met)

@')‘\WYV- Dpr-PSM

25

7] 3-19¢F B o w gAdstglon, AR A (mass spectometry, MS)ZE A H 33HES <l

R

bt

ol

99.9% Purity. R, 15.5 min (5-100% B over 36 min). MALDI m/z calculated for CQH&NMNaOMS+ [M+Naf
1101.42, found 1101.39.

3-21. oAU FE|Y-EHER-Elo| 2 A9 Dpr Q-F2EYFE|Y)-ZEI-AF-HEled A3}
(Isonicotinyl-Trp-Tyr-Val-Dpr(2-chloronicotinyl) —Pro-Ser-Met(0))
@)
CS WYV- Dpr-PSM(O)

N_ =

o) I =

—
Cl N

26
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[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]
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Bak(2-

471 3-13F TR WRE olgstel ASSen, AZHE AP Aacid) o=

o -==z2Y
chloronicotinic acid)< AFE3FATE. AFFEA A (nass spectometry, MS)Z AAE TES b

A
SEEEE

JQ‘, mLL

99.9% Purity. Ry 16.1 min. MALDI m/z calculated for ngHGZClNnNaOl;;S+ [M+Na]Jr 1150.38, found 1150.24.

3-22. ol AU FE|I-EYHER-Elo] 2 A-d-Dpr 2-F22YUFHE|D)-TEA-HH-HE o H]4t3l g
(Isonicotinyl-Trp-Tyr-Val-Dpr(2-chloronicotinyl) —-Pro-Ser-Met)

0
" “WYV- Dpr-PSM
N~
o)

B
/
27 Cl N
Ab7] 3-213 Hd3k o g skl on | AZEM A (nass spectometry, MS)E ABAE FES Felstc).

99.9% Purity. Ry 18.2 min. MALDI m/z calculated for ngHGZCanNaOlgS+ [M+Na]Jr 1134.39, found 1134.28.

3-23. ol AU FE|I-EYHEH-Elo] 2 A1-2H-Dpr (2,4-AALH Q12 O)-ZT EH-AA-AlEl 2 A3y
(Isonicotinyl-Trp-Tyr-Val-Dpr(2,4-hexadienoyl) —Pro-Ser-Met(0))

0
N WYV- Dpr-PSM(O)

N/ J\./\/\
0 N

28

47) 313 AT PEE ol FATHRC
& Ahgsgt. AR

o, AZYS g8 Hacid)oZ 2,4-22 B2 (sorbic acid,

2,4-hexadienoic acid) Al (mass spectometry, MS)E AAE 3134ES Folatgirt.

99.9% Purity. R, 17.5 min. MALDI m/z calculated for CsHsNiNaOwS [M+Nal 1105.44, found 1105.40.

3-24. oAU FE|Y-E HEF-E}o] 2 A-2H-Dpr (2,4-FALH 12 Q) - EF-AA-HEl 2 5] B3
(Isonicotinyl-Trp-Tyr-Val-Dpr(2,4-hexadienoyl) —Pro-Ser-Met)
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e WYV- Dpr-PSM

N OW

[0253] 29
[0254] 7] 3-233 FLS WHow Ao, AHEA A (nass spectometry, MS)E A4 E shstES &35l
[0255] 99.9% Purity. Ry 19.6 min. MALDI m/z calculated for C53H6(;N1()Na0125+ [M'I'Na]Jr 1089.45, found 1089.43.
[0256] 3-25. olAYFEI G- E%ES& Elo] 2 -Dpr (H}o] ¥ -4-F B A U)-Z EIA-AA-H g e A3y
@)
e WYV- Dpr-PSM(0O)
N~
@]
[0257]
[0258] 71 3-17 e WS o] §3te] FAsIglen, ALEHES % A acid) o2 vlolmd-4-7H52 AH(bipheny |-
4-carboxylic a01d)§ Abgsk . AR Al (mass spectometry, MS) = AAE 3ES 32159t
[0259] 99.9% Purity. R, 24.8 min. MALDI m/z calculated for CellssNiNaOi;S [M+Nal™ 1191.46, found 1191.46.
[0260] 3-26. OlAYFEY-EYER-E}o] 24U -Dpr (Hho] | H-4-F1E A A)-T EH-AP-HEled 1N
@]
o WYV- Dpr-PSM
N_ =
7 O
[0261]
[0262] A7) 3-259F w3 WHow FAsG e, AFEA A (mass spectometry, MS)Z A E IFES FQlssic).
[0263] 99.9% Purity. Ry 27.0 min. MALDI m/z calculated for C(;()HGgNmNaOmS+ [M+Na]Jr 1175.46, found 1175.46.
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[0264] 3-27. °12YFEY-EYEI-Eo|2A- U -Dpr (L F A W) -ZEA-AA-HE]ed 233 (Isonicotinyl-
Trp-Tyr-Val-Dpr(phenylglyoxylyl) -Pro-Ser-Met (0

O
;O WYV- Dpr-PSM(O)
N__~ 5
O
[0265] 32
[0266] A7 3-13 FEd WHE olgste  dsiglen, AZYHE A% AHacid)ez2  Hd=E S
(phenylglyoxylic acid)S AF&3At). AFEA Al (mass spectometry, MS)Z A F3ES Fsit).
[0267] 99.9% Purity. R; 21.5 min. MALDI m/z calculated for C55H64N10Na0148+ [M+Na]+ 1143.42, found 1143.44.
[0268] 3-28. ol2UFE|d-EFYER-Elo| Z2A-9-Dpr (AL S SA L) -T2 -AA-d gl o =] B
Isonicotinyl-Trp-Tyr-Val-Dpr(phenylglyoxylyl) -Pro-Ser-Met
WYV- Dpr-PSM
O
33
[0269]
[0270] A7) 3-273F FUE o Adstglon, AR A (mass spectometry, MS)ZE AAHE 3HES s Si).
[0271] 99.9% Purity. R; 23.8 min. MALDI m/z calculated for C55H64N10Na0138+ [M+Na]+ 1127.43, found 1127.51.
[0272] 3-29. Ol AYUFEIY-EYER-ELO| 2T Dpr(2-ZF 2 dolAE)-Z=Z-AF-HeE]l o N
Isonicotinyl-Trp-Tyr-Val-Dpr(2-f luorophenylacetyl) —Pro-Ser-Met (0
O
- Dpr-
[ o® WYV- Dpr-PSM(O
N__=
Q
F
34
[0273]
[0274] 71 3-17 w4 WHE olgste FAsidlen, AZHS A% iHacid) R 2-EFQZTdolAELN(2-

3 o
H -
fluorophenylacetic acid)= AF&3F3tt. Z 47 (nass spectometry, MS)Z AAE 3TES I3k},
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[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

[0284]

ZIHEd 10-2015-0081210

99.9% Purity. R 21.5 min. MALDI m/z calculated for C55H65FN10Na0138+ [M+Na]+ 1147.43, found 1147.51.

3-30. ol AU FE|I-EHER-Eo] 2A-9tH Dpr (2-ZFQ 2 dolE)-Z EF-HF-HE] e\l HlAtsty
Isonicotinyl-Trp-Tyr-Val-Dpr (2-fluorophenylacetyl)-Pro-Ser-Met

o
" 77 “WYV- Dpr-PSM
N~
o
F
35
371 3-209F wAF W dAstelon], AL (mass spectometry, MS)E BdH gaE Aleln

99.9% Purity. R; 23.5 min. MALDI m/z calculated for C55H65FN10NaOlgS+ [M+Na]+ 1131.44, found 1131.53.

3-31. 9AUFEI-EHEF-Elo] 2A-AA-Dpr(EWNA-AY)-T EI-AA-HE 2 433 (Isonicotinyl-
Trp-Tyr-Val-Dpr (¢rans-cinnamyl) -Pro-Ser-Met(0))

O

o WYV- Dpr-PSM(O)

N__~
o) P

36

471 3-13 F4F WS ol &t FAsen, AEYE AT acid) o2 EMNA-AIEAH(trans-cinnamic
J

= & ©
acid)S AH&3F3tE. 47 (mass spectometry, MS)Z AAE &S QU353

99.9% Purity. R, 22.2 min. MALDI m/z calculated for CslaNiNaOyS [MNal 1141.44, found 1141.51.

3-32. oAU FE|Y-EHEF-Elo] 2 A-4-Dpr (EFAA-AYD)-Z EA-AF-rE] e n]4t3l g
(Isonicotinyl-Trp-Tyr-Val-Dpr (¢rans-cinnamyl) —Pro-Ser-Met)
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[0285]
[0286]

[0287]

[0288]

[0289]
[0290]

[0291]

[0292]

[0293]
[0294]

[0295]

[0296]

ZIHEd 10-2015-0081210

WYV- Dpr-PSM
=
37
A7) 3313 FAF WHow FAston, AR A (mass spectometry, NS)Z AAE S FAs),

99.9% Purity. R, 24.3 min. MALDI m/z calculated for C56H6(;N1()Na0128+ [M+Na]+ 1125.45, found 1125.57.

3-33. O|AUFEY-EFERA-E}o] ZA-AA-Dpr (1-UZEY)-ZEY-AA-AE] 2 4318 (Isonicotinyl-Trp-
Tyr-Val-Dpr (1-naphthoyl)-Pro-Ser-Met (0))

@)
S WYV- Dpr-PSM(O)
N_ =
@)
38
71 3-13 FUg WHS ol gste] FAen, ALSHES $ Hacid) 2E - ZEo4H(1-naphtoic aci
d)& AF&skth. AR Al (nass spectometry, MS)E A Y 3gtES golsgit).

99.9% Purity. Ry 21.9 min. MALDI m/z calculated for C55H6(;N1()N30138+ [M+Na]+ 1165.44, found 1165.53.

3-34. OAUFAE|G-EHEF-EO| ZA-AH-Dpr(I-YEZEW)-TEU-HA-mE]ed H]A38  (Isonicotinyl-
Trp-Tyr-Val-Dpr (1-naphthoy!)-Pro-Ser-Met)

0
S WYV- Dpr-PSM
N
0
39
371 3-333 s WHoR et on, AFEA A (mass spectometry, MOE AFE FES gk,

99.9% Purity. Ry 24.4 min. MALDI m/z calculated for ngHG(;Nl()NaOug [M+Na]+ 1149.45, found 1149.64.

3-35. AU FEE-EFER-ELo| ZA-AA-Dpr(5-HYEZ-2-F2 )-Z EA-AA-vge A3}y
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[0297]
[0298]

[0299]

[0300]

[0301]
[0302]

[0303]

[0304]

[0305]
[0306]

ZIHEd 10-2015-0081210

(Isonicotinyl-Trp-Tyr-Val-Dpr (5-nitro-2-furoyl) -Pro-Ser-Met(0))

0
o WYV- Dpr-PSM(O)
N__~ 5
0
40
A7) 3-13F Y3 IS o]l Ao, ALZHE % Macid) R 5-HERZ-2-F2A4H5-nitro-2-

furoic acid)& AF&3}th. AR A (mass spectometry, MS)ZE AT 3TES 3t}

93.1% Purity. R¢ 20.9 min. MALDI m/z calculated for C52H61N11Na0168+ [M+Na]+ 1150.39, found 1150.17.

3-36. oAU FE|Y-EHER-Elo] 2 A-I4-Dpr (5-UEZ-2-F2A)-T EA-HF-HE] o H]4t3l g
(Isonicotinyl-Trp-Tyr-Val-Dpr(5-nitro-2-furoyl) -Pro-Ser-Met)

WYV- Dpr-PSM

O

\ / N02

41

27] 3-35¢F T4 WHoeRw A

ol

o ow | AR A (nass spectometry, MS)E AAE 3g&ES Felstr}.

I

99.9% Purity. Ry 22.9 min. MALDI m/z calculated for C52H61N11Na0155+ [M+Na]+ 1134.40, found 1134.23.

3-37. ol AU FE|Y-E Y ER-Elo] 2 A-33-Dpr (M E-UZ EA oM E)-ZEH-AP-rE]l e A3y
(Isonicotinyl-Trp-Tyr-Val-Dpr ( B -naphthoxyacetyl) —Pro-Ser-Met(0))

@)
O WYV- Dpr-PSM(O)

7] 313 EdF S olgste] @dAsdlen, 7AEYE A% Hacid)o® HE-UE S Ao EAN(B -
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[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]
[0314]

[0315]

[0316]

Z2IME3d 10-2015-0081210
naphthoxyacetic acid)& AF&3}th. AR A (mass spectometry, MS)ZE AT 3}TES st}

99.9% Purity. Ry 23.7 min. MALDI m/z calculated for ngHagNmNa014S+ [M+Na]Jr 1195.45, found 1195.18.

3-38. ol AU FE|I-E Y EH-Elo] 2A-9-Dpr (M E-UZ EA oA E)-Z EZ-AA-AE 2 n]4t3l g
(Isonicotinyl-Trp-Tyr-Val-Dpr ( B -naphthoxyacetyl) —Pro-Ser-Met)

O
o WYV- Dpr-PSM
N__=
@)
O
43
A7) 3-373F FL3 o R gAstP e, AR A (nass spectometry, MS)E AAE 3gtES g},

99.9% Purity. Ry 25.7 min. MALDI m/z calculated for C59H63N1()N301;;S+ [M+Na]+ 1179.46, found 1179.32.

3-39. o|2YFEY-EYER-EIo| Z2A-0H-Dpr 3-FHA A HNZY)-ZEA-HA-E]2d 43l (Isonicotinyl-
Trp-Tyr-Val-Dpr (3-phenoxybenzoyl )—-Pro-Ser-Met (O

O

| R WYV- Dpr-PSM(O)
N__~
o)

44 C)\\I::::::]

71 313 FL st en, AELEES AT AHacid) o2 3-FlEA M3
phenoxybenzoic acid)& A3t th. Z#E2 7 (mass spectometry, MS)Z A E FTES &elstin}.

e
)
%
%
tlo
2
ofo
ol
ol
2

97.3% Purity. R; 24.3 min. MALDI m/z calculated for C60H68N10Na0148+ [M+Na]+ 1207.45, found 1207.24.

3-40. oAU FE|Y-EHER-ELO]| 2 A -9 Dpr (-H HAMZ ) -ZEF-AF-HE]l e HlAtsty
Isonicotinyl-Trp-Tyr-Val-Dpr (3-phenoxybenzoyl)-Pro-Ser-Met
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[0317]
[0318]

[0319]

[0320]

[0321]
[0322]

[0323]

[0324]

ZIHEd 10-2015-0081210

N WYV- Dpr-PSM
o)

45 2

7] 3-39¢F FHS WHo

fr
ol
ox
ol
38
o
s
i
oft
M

2 Al (mass spectometry, MS)Z A H 3}e+ES shelslit).

98.2% Purity. R, 26.3 min. MALDI m/z calculated for C60H68N10Na0135+ [M+Na]+ 1191.46, found 1191.30.

3-41. oAYFEI-EYER-ELO| 2N Dpr (7-HEA-1-HIZFE-2-F1 5 AU -ZTEF-A-de]od  4t3]
¥ (Isonicotinyl-Trp-Tyr-Val-Dpr (7-methoxy-1-benzofuran—2-carboxylyl)-Pro-Ser-Met(0))

0
o WYV- Dpr-PSM(O)
N~
O =
o)
46 g

\

A7) 3-17 sdst WS ol gdte sslen, AEEE A9 dHacid) R T-wIEA-1-HlEF -2 A
AH(7-methoxy-1-benzofuran-2-carboxylic acid)= AFH&3II Y. AZFEA Al (mass spectometry, MS)E A ¥ 3}
FES FRIsHA .

ol

97.6% Purity. R, 22.3 min. MALDI m/z calculated for C57H66N10Na0155+ [M+Na]Jr 1185.43, found 1185.34.

3-42. oAU FE|I-EHEP-ELO| ZA- 4 -Dpr (7-HIFA-1- X FA-2-71E A A)-Z EF-AZ-vE]led _H4t
313 (Isonicotinyl-Trp-Tyr-Val-Dpr (7-methoxy—-1-benzofuran-2-carboxylyl)-Pro-Ser-Met)
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[0325]
[0326]

[0327]

[0328]

[0329]
[0330]

[0331]

[0332]

[0333]
[0334]

ZIHEd 10-2015-0081210

—

O
| ~ WYV- Dpr-PSM
| -
O

(@

47 5
\

Folom, A4l (mass spectometry, MS)Z e 33h=S g3t

Ol

871 3-413 FAF WY o R

ot

14

99.9% Purity. R, 24.4 min. MALDI m/z calculated for C57H6(;N10Na0148+ [M+Na]+ 1169.44, found 1169.40.

3-43. oAU FE|Y-EHYER-Elo] 2 A-2H Dpr (2-H EA| AL =) -Z EI-A P-rE]lod A3y
(Isonicotinyl-Trp-Tyr-Val-Dpr (2-methylhexanoyl)-Pro-Ser-Met (0))

0
O WYV- Dpr-PSM(O)
N__~

O

48

A7 3-13k AR WS oldste] FAsglen, AEYE AT Aacid) o2 2-WFA] FHARmOk(2-

s 2
methylhexanoic acid)2 AFE3}Ath. A2 Al(mass spectometry, MS)E AAE 31FES F2lsic).

95.7% Purity. Ry 22.4 min. MALDI m/z calculated for C54H72N10Na0138+ [M+Na]+ 1123.49, found 1123.53.

3-44. ol AU FE|I-E Y EH-Elo] 2 A-2H-Dpr 2-HEA FA=D)-Z EA-HH-HE] o n]4t3l g
(Isonicotinyl-Trp-Tyr-Val-Dpr (2-methylhexanoyl) —Pro—Ser-Met)

o)
| e WYV- Dpr-PSM
N~
o)

A7) 3-433F FL43 o R gAstF o, AR A (nass spectometry, MS)E AAE 3gtES g},
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[0335]

[0336]

[0337]
[0338]

[0339]

[0340]

[0341]
[0342]

[0343]

[0344]

ZIHEd 10-2015-0081210

99.9% Purity. R, 24.8 min. MALDI m/z calculated for C54H72N10Na0128+ [M+Na]+ 1107.49, found 1107.53.

3-45. 01*‘4 ”El‘é EfEg-Elo| 2 -2 -Dpr(3- aiiﬁﬂé[b]ﬂiﬂﬂ 2-7HE A ) -2 ZA-AF-HEed 4t

O
[ WYV- Dpr-PSM(O)
N_. =~ g
>
Cl
50
A7) 3-17 sdst WS ol gste sEdler, AEREE g Hacid) R -FEEWE[bIE S H-2-IH5
A AH(3-chlorobenzo[b]thiophene-2-carboxylic acid)S A3}t ZA#HEA Al (nass spectometry, MS)E A4

=
A See Fesian,

99.9% Purity. Ry 23.1 min. MALDI m/z calculated for C56H63C1N10Na01382+ [M+Na]+ 1205.36, found 1205.36.

O
S WYV- Dpr-PSM
= S
O
Cl
51
A7) 3-459F FUE o7 st on, AR A (mass spectometry, MS)ZE AAHE 3HES s Si).

99.9% Purity. R 25.1 min. MALDI m/z calculated for C56H63C1N10Na01282+ [M+Na]+ 1189.36, found 1189.47.

3-47. olAYUFEHE-EYER-E}O| 2 A-4Dpr (FAYURD)-ZEI-M-vE]ed 43}¥ (Isonicotinyl-Trp-Tyr-
Val-Dpr (quinaldyl)-Pro-Ser-Met (0))
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0
[ WYV- Dpr-PSM(O)
N~

0]

] s
N__=
52
[0345]
[0346] A7) 3-13 FL3 S o83l Ao, AZHS 2% 2Hacid) o2 FAYdAak(quinaldic acid)S A
L35ttt AFE XA (mass spectometry, MS)E AAE 33&S Felslitt.
[0347] 99.9% Purity. R. 22.3 min. MALDI m/z calculated for CsHeNiNaOwS [MtNal 1166.44, found 1166.47.
[0348] 3-48. 012U FE|H-EYER-EIO|Z2A-IA-Dpr (AUL)-ZEA-MJ-rE]ed H]481¥ (Isonicotinyl-Trp-
Tyr-Val-Dpr (quinaldyl)-Pro-Ser-Met)
O
o WYV- Dpr-PSM
N__~=
@) I =
N__~
33
[0349]
[0350] A7) 3-473F U o FAdstion, AFEA Al (mass spectometry, MS)E A E IFES FlsGltt.
[0351] 99.9% Purity. R. 24.0 min. MALDI m/z calculated for CsHgNiNaOwS [MtNal 1150.44, found 1150.47.
[0352] 3-49. olAYFEY-EYER-E O] ZAN-A-Dpr (E}o] S ) -ZEP-MP-rE2d 233 (Isonicotinyl-Trp-
Tyr-Val-Dpr (tiglyl)-Pro-Ser-Met (0))
O
e WY V- Dpr-PSM(O)
N_ =
7
[0353] 54
[0354] 71 317 sdg WHSE o] &5ty Ao, AZHE A% A acid)eE a4k tiglic acid) S AHE-

51
= =
stoth. A=A A (mass spectometry, MS)E AR =S s,
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[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]
[0362]

[0363]

[0364]

ZIHEd 10-2015-0081210

99.2% Purity. R; 20.4 min. MALDI m/z calculated for C52H67N100138+ [M+H]+ 1071.46, found 1071.56.

3-50. olAYIEY-EYER-Elo]| 2 -2 -Dpr(Elo] FEA)-ZEI-MF-rE]od ¥4k3¥  (Isonicotinyl-
Trp-Tyr-Val-Dpr(tiglyl)-Pro-Ser-Met)

O
[ WYV- Dpr-PSM
N.__=

o)

55

7] 3-49% BAR WPPoz

bise)

14

ol

Folom, Akt Al (mass spectometry, MS)Z e 33h=S gt}

il

99.9% Purity. R; 22.3 min. MALDI m/z calculated for C52H66N10Na0128+ [M+Na]+ 1077.45, found 1077.51.

3-51. _olaUFE|I-EHER-Elo] ZA-9-Dpr (o] AYFE|L)-ZEA-MA-HE] e Ak3l¥  (Isonicotinyl-
Trp-Tyr-Val-Dpr (isonicot inyl)-Pro-Ser-Met (0))

o)
o WYV- Dpr-PSM(O)
N~

o)

| =
N

56

A7) 313 g3 HHE o]8dte] FAsIlen, AZHES A% A acid)eE oAy AB A (isonicotinic
acid) S AHgslith. FAHEEA A (mass spectometry, MS)®E AAAH 3ES F<lsST).

99.9% Purity. R, 18.0 min. MALDI m/z calculated for C53H63N11N30138+ [M+Na]+ 1116.42, found 1116.49.

3-52. 9AUFAE|Y-EHER-EO| ZA-AHDpr (oAU AED)-ZEH-MA-dE] e v]A3}E (Isonicotinyl-
Trp-Tyr-Val-Dpr (isonicotinyl)-Pro-Ser-Met)
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e WYV- Dpr-PSM
N, =
@) | =
N
[0365]
[0366] A7) 3-513F sds o g FAdstsion, AR Al (mass spectometry, MS)Z A HE IFES Flsgltt.
[0367] 99.9% Purity. Ry 19.9 min. MALDI m/z calculated for ngHagNnNaOuS+ [M+Na]Jr 1100.43, found 1100.48.
[0368] 3-53. OAUFE|I-EHER-EO|ZAN- LA Dpr(5-FRE2AE-2-FHE AW -TZA-AA-dejoed  A5F
(Isonicot inyl-Trp-Tyr-Val-Dpr (5-chloroindole-2-carboxylyl)-Pro-Ser-Met(0))
@)
" WYV- Dpr-PSM(0)
N~
O =~
HN cl
[0369] 58
[0370] 3-54. _OlAUFEHI-EYER-EO] ZA-UP-Dpr (5-FZZNE-2-F1E A Y)-TEF-AFA-dEled _HAH3H
(Isonicotinyl-Trp-Tyr-Val-Dpr (5-chloroindole-2-carboxylyl)-Pro-Ser-Met)
O
| e WYV- Dpr-PSM
2
(@) =
HN Cl
59
[0371]
[0372] 371 3-533 T WHoR et on, AFEA A (mass spectometry, MOE AFE IFES g,
[0373] 99.9% Purity. Ry 25.6 min. MALDI m/z calculated for C56H64C1N11Na0128+ [M+Na]+ 1172.40, found 1172.47.

[0374] 3-55. oAU FEY-EHER-EO) ZA-UA-Dpr (5-FlE-2-FE2U)-TEA-AA-HE o Absty
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[0375]

[0376]

[0377]

[0378]

[0379]
[0380]

[0381]

[0382]

[0383]
[0384]

ZIHEd 10-2015-0081210

f WY V- Dpr-PSM(O)
o)

371 3-1% %%@-%ﬁg-ﬂ%ﬂﬁ‘ﬁﬁaﬁgﬁ,ﬂ%%%—%%»wwawgg.&ﬂé2é% 2H(5-phenyl-2-
furoic acid)& AR&3s}h

99.9% Purity. R; 23.0 min. MALDI m/z calculated for C58H66N10Na0148+ [M+Na]+ 1181.44, found 1181.44.

3-56. oAU FE|I-EHER-Eo] ZA-IH -Dpr (5-HY-2-FE2N)-ZEIA-AF-veed 5] B3
@)
[ = WYV- Dpr-PSM
N__= o
7
/
61
A7) 3-55¢F B3 Ao 7 Ao, AR A (mass spectometry, MS)E A E 3RS el iv).

99.9% Purity. Ry 25.2 min. MALDI m/z calculated for ngHa(;NloNaOI;;S+ [M+Na]Jr 1165.44, found 1165.48.

3-57. _olaUFE|d-EYER-Eo] ZA-H-Dpr (5-UEZ-3-¥ &2 ) -TE2A-AP-dEled A3¥
(Isonicotinyl-Trp-Tyr-Val-Dpr(5-nitro-3- pyrazolecarboxylyl)-Pro-Ser-Met(0))

@)
i S WYV- Dpr-PSM(Q)
N_ =
S (N o
N-~NH
62

A7) 3-13 sdg WS o]gdte Ao, AEHEE AT iHacid) & Z 5-UER-3-3T &7 AR5
nitro-3- pyrazolecarboxylic acid)< AF&3}tt. AZEA Al(mass spectometry, MSZE AAHE 33ES &2l
3Faitt.
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[0385]

[0386]

[0387]
[0388]

[0389]

[0390]

[0391]
[0392]

[0393]

[0394]

ZIHEd 10-2015-0081210

99.9% Purity. R; 20.4 min. MALDI m/z calculated for C51H61N13Na0158+ [M+Na]+ 1150.40, found 1150.54.

3-58. _°|AUFEY-EYER-EO|ZA-HA-Dpr(-HEZ-3-HZHEINHAA)-ZEIA-AA-dEeod HASH
(Isonicotinyl-Trp-Tyr-Val-Dpr(5-nitro-3- pyrazolecarboxylyl)-Pro-Ser-Met)

0O
2 WYV- Dpr-PSM
N__~
0

| H—NO;,
N-NH
371 3-573 wde WHoR et on, AFEA A (mass spectometry, MOE AFE FES g,

99.9% Purity. Ry 22.3 min. MALDI m/z calculated for C51H51N13Na0145+ [M+Na]Jr 1134.41, found 1134.51.

3-59. ol AU FE|I-EYEH-Elo] 2A-2-Dpr (R)-(H-EESA)-ZTEA-AP-HE) o A o
(Isonicotinyl-Trp-Tyr-Val-Dpr ((®X)-(+)-troloxyl) -Pro-Ser-Met(0))
@)
= WYV- Dpr-PSM(O)
N.__=
5
O
64
OH
A7) 3-13 FUg S o] 85te] s e, AZSHS H% A acid) o2 6-3=FA]-2,5,7,8-H E&tH| 2
ARW-2-7}E A (trolox)S ARSI, A4 A (mass spectometry, MS)Z A E 3gES QAs3t).

99.9% Purity. Ry 22.6 min. MALDI m/z calculated for C(;1H7(;N10Na0155+ [M+Na]+ 1243.51, found 1243.49.

3-60. ol AU FE|Y-EHER-E}o] ZA-A-Dpr (R)-(H-EEZA)-T EA-H2-fE| o] 5] B3
(Isonicotinyl-Trp-Tyr-Val-Dpr ((®)-(+)-troloxyl) -Pro-Ser-Met)
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[0395]
[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

ZIHEd 10-2015-0081210

O
[ WYV- Dpr-PSM
N .~
o 2

I\

0]
OH
471 3-599F FAF o w Ao, A7 A (nass spectometry, M= BAAE FES a3l

99.9% Purity. R; 24.7 min. MALDI m/z calculated for C61H76N10Na0148+ [M+Na]+ 1227.52, found 1227.51.

3-61. olAUFEI-EYER-Elo] ZA-IP-Dpr (A)-(+)-2-F ET E-5-F1E A L) -ZEFJ-AA-dE]led 23y
(Isonicotinyl-Trp-Tyr-Val-Dpr ((R)-(+)-2- pyrrolidone-5-carboxylyl)-Pro-Ser-Met (0))

O
N WYV- Dpr-PSM(O)
M H
O//j"n,, N

e
66

A7) 3-17 sdg WS o]&3te] FAsler, AZHE AT AMacid)eZ2 (R)-(+)-2-7 &g =-5-7H5 24
((R)-(+)-2-pyrrolidone-5-carboxylic acid)= AF&3ltt. AHEA A (mass spectometry, MS)= AAE st

B2 Fesgn,

99.9% Purity. Ry 18.4 min. MALDI m/z calculated for C52H65N11Na0145+ [M+Na]Jr 1122.43, found 1122.34.

3-62. °|AUFEY-EHER-EO| 2N - -Dpr (A)-(H)-2-HEZ E=E-5-FFA L) -ZEI-AFA-dEled HA3}
¥ (Isonicotinyl-Trp-Tyr-Val-Dpr ((#)-(+)-2- pyrrolidone-5-carboxylyl)-Pro-Ser-Met)

0
| - WYV- Dpr-PSM
N__~ /] H

N

=
O E);O

67
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[0404]

[0405]

[0406]

[0407]
[0408]

[0409]

[0410]

[0411]

[0412]

[0413]

[0414]

ZIHEd 10-2015-0081210

o
ol

A7) 3-613F FU3 o st on, AEE A A (mass spectometry, MS)ZE AAHE 3HES A3},

99.9% Purity. Ry 20.5 min. MALDI m/z calculated for C52H65N11Na0135+ [M+Na]Jr 1106.44, found 1106.45.

3-63. olAYFE|I-EHER-ELO|Z AT -Dpr(1-Alolie-1-Alo| SZ X 2 Q17 A A)-T EFA-AA-WE S
At3ld (Isonicotinyl-Trp-Tyr-Val-Dpr (1-cyano-1-cyclopropanecarboxylyl)-Pro-Ser-Met(0))

O

i WYV- Dpr-PSM(O)
N__~

@)
NC

68 .

A7) 3-13 FUg HE o] gste] FAEAeH, AEFHE A3 Hacid)oE2 1-A| o} e-1-Ato]| EF 2 X 2 |17}
A (1- cyano—l—cy lopropanecarboxylic acid)2 AH&3Fth. AR A (mass spectometry, MS)E A4 E
SIHES F21EkiTt.

99.9% Purity. R¢ 19.9 min. MALDI m/z calculated for C52H63N11Na0138+ [M+Na]+ 1104.42, found 1104.43.

3-64. olAYFE|I-EHER-ELO| Z AT -Dpr(1-Alolie-1-Alo| SZ X 2 Q17 A)-T EFA-AA-WE S
H]Ak3}8 (Isonicotinyl-Trp-Tyr-Val-Dpr (1-cyano—1-cyclopropanecarboxylyl)-Pro-Ser-Met

O
| g WYV- Dpr-PSM
N.__=
O

NC

69

A7) 3-633F FLE o R gAstF o, AR A (nass spectometry, MS)E AAE 3gtES g},

99.9% Purity. Ry 22.3 min. MALDI m/z calculated for C52H63N11N30128+ [M+Na]+ 1088.43, found 1088.47.

3-65. ol AU FE|I-EHEH-Elo] 2A-9-Dpr (Edd-3-olA &) -ZEA-AA-rE] 2 A3y
(Isonicotinyl-Trp-Tyr-Val-Dpr (rhodanine-3-acetyl) —Pro-Ser-Met(0))
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[0415]
[0416]

[0417]

[0418]

[0419]
[0420]

[0421]

[0422]

[0423]

ZIHEd 10-2015-0081210

" [ TWYV- Dpr-PSM(O)
0
sﬁ)}o

70 s

A7) 3-19 sds WS o]&3te] Ao, AZEHE A% dHacid)eZ Zod-3-oFHEAL (rhodanine-
3-acetic acid)S AFE3FS . AHEX Al(mass spectometry, MS)= AAE IHES &Qst.

99.9% Purity. Ry 20.6 min. MALDI m/z calculated for C52H63N11N301453+ [M+Na]+ 1184.36, found 1184.36.

3-66. olaUFE|Y-EHER-Elo| 2A-9 -Dpr(Z2d-3-op &) -T EF-AF-dg] o =] B
(Isonicotinyl-Trp-Tyr-Val-Dpr (rhodanine-3-acetyl) —Pro—Ser-Met)

O

" “WYV- Dpr-PSM
N__~
0

471 3-659F FUAF W ow Ao, AL A (nass spectometry, M= BAAE HFES gls3it.

99.9% Purity. Ry 23.1 min. MALDI m/z calculated for C52H63N11N2101383+ [M+Na]+ 1168.37, found 1168.43.

3-67. _°1AUFEY-EHEFA-ELo]| 2 A - -Dpr (7-310]| ESA| Ful-4-ol &) -Z EI-AA-AlE]led i34
(Isonicotinyl-Trp-Tyr-Val-Dpr (7-hydroxycoumarine-4-acetyl)-Pro—Ser-Met(0))

o)
|\ WYV- Dpr-PSM(O)
N~
o)
7
72
0~ ™0 OH
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[0424]

[0425]

[0426]

[0427]
[0428]

[0429]

[0430]

[0431]

[0432]

[0433]

[0434]

ZIHEd 10-2015-0081210

A7) 3-13 sdg WS o] gste] FAAEReH, AEFEE A% A acid) o2 7-3o| EEA| Futd-4-o} A EF
(7-hydroxycoumar ine-4-acetic acid)S AF&3lItt. A& Al(mass spectometry, M)ZE AAHH IJFES 3

=

HET Y

98.0% Purity. Ry 20.0 min. MALDI m/z calculated for ngHa(;Nl()NaOmS+ [M+Na]Jr 1213.43, found 1213.35.

3-68. oAU FEL-EYER-ELO]| 2N -0 -Dpr (7-51 ] EFA| Ful g -4-ol&)-Z EP-AF-vE]2d H]:H3Y
(Isonicotinyl-Trp-Tyr-Val-Dpr (7-hydroxycoumarine-4-acetyl)-Pro-Ser-Met)

)

N WYV- Dpr-PSM

. N
O
-~
e o~ 0O OH
71 3-673 e WP o R et on, ARFEAAl(mass spectometry, ME AFE SFES gl

96.3% Purity. Ry 22.0 min. MALDI m/z calculated for ngHG(;Nl()Na015S+ [M+Na]Jr 1197.43, found 1197.43.

3-69. oAU E|Y-EFEg-Elo]2 A4 Dpr (2-(4-W I DM EolH E) oM E)-ZEHA-AHA-rElo] A3}
¥ (Isonicotinyl-Trp-Tyr-Val-Dpr(2- (4-methylphenylsulfonamido)acetyl)-Pro-Ser-Met(0)

pus

O
[ WYV- Dpr-PSM(O)
N..~
@)
HN _
O// [\
74 @)
A7) 3-17 ds S o] gste] Ao, AEHE A% Macid)oE 2-(4-wEH A Eoln| ) oA
2F (2-(4-methylphenylsul fonamido)acetic acid)& AF&3FATE. WA Al(mass spectometry, MS)Z A H

L[

ol

1S Fsgc.

96.7% Purity. R 21.9 min. MALDI m/z calculated for C;,6H69N11N21015Sg+ [M+Na]+ 1222.43, found 1222.45.

3-70. olaUFE|I-EHEW-Elo]|2A-9-Dpr 2-(4-ddHA D H Zolu ) ol e)-TEH-AHA-AE] e H]A
313 (Isonicotinyl-Trp-Tyr-Val-Dpr(2- (4-methylphenylsulfonamido)acetyl)-Pro-Ser-Met)
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[0435]

[0436]

[0437]
[0438]

[0439]

[0440]

[0441]
[0442]

ZIHEd 10-2015-0081210

= WYV- Dpr-PSM

S

/(" \'\

75

3-71. O|AUFEHI-EYER-Eo|ZA-I4A-Dpr (1-olAEH A2 H-4-FHEAL)-ZEU-HA-WEle W 4151y
(Isonicotinyl-Trp-Tyr-Val-Dpr (1-acetylpiperidine-4-carboxylyl)-Pro-Ser-Met(0))

@)

e WYV- Dpr-PSM(O)
N~

O

¥

76

71 3-17 w9 WHS olgste] Astlon, AELES 9% AHacid) 2R 1-ofAE I H| B W4~ A A
S ALg3Ith. AFEA A (nass spectometry, MS)E AAFE 31E2

(1-acetylpiperidine—-4-carboxylic acid)
s18h 9T

98.1% Purity. R; 18.7 min. MALDI m/z calculated for CgﬁbanNaOMS+ [M+Na]+ 1164 .48, found 1164.57.

3-72. 02U FEI-EYER-EIo| 24 - A-Dpr 1ML A d-4-F1EH U)-ZEA-AA-dE e d H4sy
(Isonicotinyl-Trp-Tyr-Val-Dpr (1-acetylpiperidine-4-carboxylyl)-Pro-Ser-Met)

0]
[ = WYV- Dpr-PSM
N _~
0]

N
77 E/

A7) 3-713F FL43 o R gAstP o, AR A (nass spectometry, MS)E AAE 3gtES g},




[0443]

[0444]

[0445]

[0446]

[0447]

[0448]

[0449]
[0450]

[0451]

[0452]

=S58 10-2015-0081210
99.9% Purity. R; 20.7 min. MALDI m/z calculated for C55H71N11Na0138+ [M+Na]+ 1148.48, found 1148.57.
3-73. °|2UIEY-EYER-ElO|2A- 2 Dpr(1-¥Hd-5-(EZ ZF 2 &)1/ eEA4-JEAA)-T =7

AF-dHEled _AH3¥ (Isonicotinyl-Trp-Tyr _-Val-Dpr(1-phenyl-5-(trifluoromethyl)-1/pyrazole-4-
carboxylyl)-Pro-Ser-Met (0))

0
| WYV- Dpr-PSM(O)
N~
0 N
F,C i

78

A7) 3-17 sds S o]gste] FAser, AELEE AT A acid) o R 1-HE-5-(EYEFErE)-
1H#9) g} Z-4-7} 222k (1-phenyl-5-(trifluoromethyl)-1/#pyrazole-4-carboxylic acid)< AM&slich. A=
2 Al (mass spectometry, MS)E AAE 3}gtES gAs3t).

94.9% Purity. R, 23.0 min. MALDI m/z calculated for C55H65F3N12N80135+ [M+Na]+ 1249 .44, found 1249.50.

3-74. _olaUFE|Y-EHEF-Elo]| 2 A-2-Dpr (1-Hd-5~(EFEZF L 2o &) -1/ eEA-FEHNU)-T =7 -
Ad-dEled A3 Y (Isonicotinyl-Trp-Tyr _-Val-Dpr(1-phenyl-5-(trifluoromethyl)-1#pyrazole-4-
carboxylyl)-Pro-Ser-Met (0))

o)
ST SWYV- Dpr-PSM
N
o)

A
\ N
/
N
FsC
A7] 3-733 L3 o Ao, A A (mass spectometry, MS)ZE AAE 3}FES 313t}

99.9% Purity. Ry 25.3 min. MALDI m/z calculated for C55H65F3N12N80125+ [M+Na]+ 1233.44, found 1233.52.

3-75. olAUFEI-EHEF-Eo] ZA- 1 -Dpr(2-El e HotAe)-TEA-MA-dE] 0 238 (Isonicotinyl-
Trp-Tyr-Val-Dpr (2-thiopheneacetyl) —-Pro-Ser-Met (0
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[0453]
[0454]

[0455]

[0456]

[0457]
[0458]

[0459]

[0460]

[0461]

ZIHEd 10-2015-0081210

O
o WYV- Dpr-PSM(O)
N__~
o)

80

A7) 313 Y e o8t FAdsdon, AZLEE AT iHacid) o R 2-E]|QFoMEA (2-
thiopheneacetic acid)& A&}, AFE A (mass spectometry, MS)Z HAHE 3= A3},

95.6% Purity. Ry 20.9 min. MALDI m/z calculated for ngHleoNaOl;;Sng [M+Na]+ 1135.40, found 1135.40.

3-76. olAUFE|Y-EHER-ElO] 2 A-9Dpr (2-E] L HIAE)-Z EF-AF-HE]l o =] B
(Isonicotinyl-Trp-Tyr-Val-Dpr (2-thiopheneacetyl) —Pro—Ser-Met)
O
o WYV- Dpr-PSM
N~
O
2

471 3-759F BLF e r Al e, AT A (nass spectometry, MS)E AAAE s}9ES A3l

97.0% Purity. R¢ 23.1 min. MALDI m/z calculated for C53H64N10Na01282+ [M+Na]+ 1119.40, found 1119.41.

3-77. olAYFE|G-EYER-Elo| Z A -9 -Dpr (X E g o}E-5-F1EA D) -ZEF-AF-vEled  _Atss
(Isonicotinyl-Trp-Tyr-Val-Dpr (benzotriazole-5- carboxylyl)-Pro-Ser-Met (0))

0
s WYV- Dpr-PSM(O)
N~
0

N

W

N

J

N
H
82
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[0462]

[0463]

[0464]

[0465]

[0466]

[0467]

[0468]

[0469]

[0470]

[0471]

[0472]

ZIHEd 10-2015-0081210

A7 313 Fdg WS olgste FAsEeH, AE
(benzotriazole-5-carboxylic acid)& AM&3vt. AFEA

shairh.

He 93 aHacid)o® WMREgo}E-5-7t54
Al(mass spectometry, MS)= AAH 3= 3

—~

ro

97.4% Purity. Ry 19.0 min. MALDI m/z calculated for C54H63N13Na0135+ [M+Na]+ 1156.43, found 1156.55.

3-78. olAUFAEY-EHER-EO|ZA-UA-Dpr (MR EFo}E-5-F1EHA)-ZEH-MA-mEled v 3}
(Isonicotinyl-Trp-Tyr-Val-Dpr(benzotriazole-5- carboxylyl)-Pro-Ser-Met)

@
" “WYV- Dpr-PSM
N~
0

83

271 3773 FLI e R

ot

14

Ol

o AR A (nass spectometry, MS)E AAE 3g&ES Felstrt.

99.9% Purity. Ry 21.2 min. MALDI m/z calculated for C54H63N13Na0125+ [M+Na]Jr 1140.43, found 1140.50.

3-79. olaUFEI-EHER-EO|2A-UHDpr (4-L4-4/FF2H-3-IEHNA)-TEH-AH-AEed 23F
(Isonicotinyl-Trp-Tyr-Val-Dpr (4-oxo-4/F chromene-3-carboxylyl)-Pro-Ser-Met(0))

O

. WYV- Dpr-PSM(O)

O = "0
O
84

A7) 3-13 Fds HE o]gste] Ao, AEFHE Y3 Aacid) o B 4-SAh-4-A R H-3-FFE A4
(4-oxo-4H-chromene-3-carboxylic acid)& AF&3}th. AHFEA Al(mass spectometry, MS)E AAE FTES

stess

98.4% Purity. R, 21.4 min. MALDI m/z calculated for CsllaNiNaOsS [MNal 1183.42, found 1183.48.

3-80. oAU FEIL-EJER-E}0]| Z2A-0H-Dpr(4-24-4FF2H-3-71EH AD)-ZEP-AHA-dEled v 33
(Isonicotinyl-Trp-Tyr-Val-Dpr (4-oxo-4/F chromene-3-carboxylyl)-Pro-Ser-Met)
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[0473]
[0474]

[0475]

[0476]

[0477]
[0478]

[0479]

[0480]

ZIHEd 10-2015-0081210

O)J\WYV- Dpr-PSM

~'
A7) 3-79¢F FLE o R gAstF o, AR A (nass spectometry, MS)E AAE 3gtES g},

99.9% Purity. Ry 23.5 min. MALDI m/z calculated for C57H64N10Na0148+ [M+Na]+ 1167.42, found 1167.57.

3-81. o|2UIAEY-EYER-ElO| 2 A2 Dpr(4-E-2-82 2/ F 2H-7-U-ZA]) oL E)-Z =7 -A| g -H| ]
2 A3}3 (Isonicotinyl-Trp-Tyr-Val-Dpr ((4-methyl-2-oxo—2/-chromen-7-yloxy)acetyl)-Pro-Ser-Met (0))

O

7S S WYV- Dpr-PSM(O)

@)

86 =

A7) 3-13 sdst WS o]&3te] FAAENeH, AZHE A% A acid) R 4-wE-2-
A oFA EAL (4-methyl-2-oxo-2H-chromen-7-yloxy)acetic  acid)&  AF&3Fct. AFEA A (mass
spectometry, MS)E AAE 3FTES Felsrt.

99.9% Purity. R 21.0 min. MALDI m/z calculated for C59H68N10Na0168+ [M+Na]+ 1227.44, found 1227.51.

3-82. ol2AUIAEY-EYER-ElO| 2 A Dpr(4-WE-2-82 -2/ F 2H-7-U-ZA]) oL E)-Z =7 - g -H] §]
2 u 233 (Isonicotinyl-Trp-Tyr-Val-Dpr ((4-methyl-2-oxo-2H-chromen-7-yloxy)acetyl)-Pro-Ser-Met)
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[0481]
[0482]

[0483]

[0484]

[0485]

[0486]

ZIHEd 10-2015-0081210

0
7N SWYV- Dpr-PSM
N~

0

O 0._0
87

471 3-813% FUT Wwyer Fgstden, AHFEA Al(mass spectometry, MS)E A4E HFES DIt}

96.4% Purity. R, 23.0 min. MALDI m/z calculated for C59H68N10Na0155+ [M+Na]Jr 1211.45, found 1211.54.

A= 4. Dpr(acyl)-Pro-Ser-Met2] A

A7) Az 3 Ed AxE HFESO 77 ojulnil AVSo] BE Eod AWPER Ei widow
peptide-dICIP binding ° 7|43t AL otz wrdst A77](tight binding residues)E FATIEL =
23 A4377)(loose binding residues)= Zebiithd, 4o 2 & glo] 33tEe] 772 HAd 8 5 9]
S Aolgl= ddstel], ol& &l Dpr site & ﬁoi NH, Zete] BlE&H (tetramer) < COOH Zgre] HE&}
W (tetramer), 2719 F-E oz ¥t (= 3).

Azd 38 Ea) Axd FE =, dIBP2 Bt} addon Je IFAEES Ayrd, 479 acid TRE TE
Holgiz, A 110e] P2 ol fSdA BAA Ao UEkthCE 4). GebA 1509 acids £ A7
sho] Az 4 L 59 3L AT}
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[0487]
[0488]

[0489]

[0490]
[0491]

ZIHEd 10-2015-0081210

0
HO Fmoc-Met-OH, DIC, CH,Cl, FmocHN NN
DMAP, DMF \ x

= 3

i) 20% piperidine,
i) Fmoc-Ser(tBu)-OH, HBTU, HOBt, DIPEA, DMF D

2. 1) 20% piperidine, o} H ©
ii) Fmoc-Pro-OH, HBTU, HOBY, DIPEA, DMF Bl JH)WN\/H\O
3. i) 20% piperidine, 9 By
ii) Fmoc-Dpr(Mtt)}-OH, HBTU, HOBY, DIPEA, DMF 3

i \fo \\/
HN 1. 20% piperidine
—_— = —_—

1.1% TFA 0
0 0
H
2. RCOOH FmocHN\J\WN \,JLN]\WN L 2. 94% TFA
HBTU, HOBt L H § &
s

DIPEA, DMF 0 Q
R__O
HN o
o) g G
HaN {‘/ N N:)LOH
o\ 2 o
p!

% I (Wang resin)oll Fmoc-based SPPSS o]&3le] 15702 Ab(acid)o] AZHE C00H HHel HEZH
(tetramer)E A3 2, rhodanine-3-acetic acidE #|€d 14719 3FE} wE LW 719 3(sulfur)
o] Atstel 5749 sFHEC] WwEo AT, AbstE I vAkstE Y] A HIES 1:2.3 AFE 1:5.67HA] TSt
vebstth, AdA oz F 19719 shgkEol Fd = AT (88-106).

4-1. Dpr (4-ZEnjolAlo| E2[2.2.2] SE-1-F1HAU)-ZTEF-AF-HEl o A3y (Dpr (4-
pentylbicyclo[2.2.2]octane-1-carboxylyl)-Pro-Ser-Met (0))

Dpr-PSM(O)

O

“

F7] Az 33 Fde U

o

2 Dpr(4-Agulolato] F2[2.2.2] 2 e-1-7E2 A ) -T2 Y- A A-HE oS 1

0O
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[0492]

[0493]

[0494]
[0495]

[0496]

[0497]

[0498]
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Ao r shAsk & #@ (25 mg, 0.011 mmol)E ZEI7} AX¥ 1 mL Micro Bio-Spin chromatography column
of Wi, 20% e d/F DIF (0.5 mL)E AHE3te] Fmoc 1H& AASAL, 7F=~E AAS 94% TFA cocktail
(0.5 nL)& H7kske] d20lA 1A7F Fot EE § ofasto] o A& i, thA] TFA & (0.3 mL >2) 0.2 A
et oL oJAS Wkttt 9 ANES Fete] TUVIE o &35t TFAE AAS &, A7k EHZE /\}ﬁ’f"}"q
33] vzt o] (decantation) 3FGATh. ow] AAGHE sEo &HS 9] 3 A4 ®EVIE ol &3l on,

ZA71 3 semi-preparative HPLC (binary solvent system, solvent A: 0.1% TFA/H;0, solvent B: 0.1%
TFA/CH,CN, 5-100% B over 42 min)E o] §3to] &8 B AAst 54 Axe & A%FE2 Al(nass spectometry,

NS)2 B33t

99.9% Purity. R, 24.8 min. MALDI m/z calculated for Cg()H52N5OgS+ [M+H]+ 642.35, found 642.38

4-2. Dpr (4-ME o] o] &2 [2.2. 2] SE-1-F1 R A Y)-Z 2P -AF-dE o 5] B3 (Dpr (4-
pentylbicyclo[2.2.2]octane-1-carboxylyl)-Pro-Ser-Met)

Dpr-PSM

O

A7) 4-13} S99 oz FAsPon AR (nass spectometry, NS)E AAE FFEL solsgl
HONMRT C MRS o] gako] 27t= Bhelakglr}.

99.9% Purity. Ry 27.4 min. 'H R (400 MHz, D;0): §4.62-4.56 (m, 2H), 4.52-4.47 (m, 2H), 3.97-3.89 (m,

2H), 3.80-3.73 (m, 2H), 3.67-3.59 (m, 2H), 2.66-2.52 (m, 2H), 2.40 (m, 1H), 2.21 (m, 1H), 2.10 (s,
3H), 2.07-1.92 (m, 4H), 1.79-1.70 (m, 6H), 1.46-1.39 (m, 6H), 1.32-1.08 (m, 8H), 0.85 (t, 3H, J =

6.8). “C NWR (100 MHz, D,0): 6182.2, 175.2, 173.2, 171.5, 167.0, 61.3, 60.8, 56.0, 52.1, 51.1, 48.3,
41.4, 40.0, 39,4, 33.0, 30.8, 30.6, 30.3, 29.9, 29.7, 28.6, 24.8, 23.5, 22.7, 14.8, 14.0. MALDI m/z
calculated for CaoHN:0,S [MHH]™ 626.36, found 626.38.

4-3, Dpr(elo]Zed)-TEF-AA-vEled 238 (Dpr(tiglyl)-Pro-Ser -Met(0))

Dpr-PSM(O)
1

90
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[0499]

[0500]

[0501]

[0502]
[0503]

[0504]

[0505]

[0506]
[0507]
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47 Alzel 33 FAH Ao Dpr(holFete)-EA-AA-wElod & wAYOR FH F, 47 A%
o 415 FUR PUOR PUAASE, ABEA A (nass spectonetry, IS)E AHA HFLE A,

99.9% Purity. Ry 12.2 min. MALDI m/z calculated for Cng;;(;N50g8+ [M+H]+518.23, found 518.27.

4-4, Dpr(Bte|Se}d)-ZEd-MA-dEed H4+33 (Dpr(tiglyl)-Pro-Ser -Met)

Dpr-PSM

T

91

471 4-33% T wRow Fgsiglon, AR Al(nass spectometry, N)E AAE IFES 5

HONMRT C MRS o] gako] =7t= Bhelakglr}.

l

99.9% Purity. R, 16.8 min. 'H NMR (400 MHz, D.0): &6.57 (q, 1H, J =7.2), 4.63-4.55 (m, 3H), 4.46 (t,
M, J =5.6), 3.97-3.88 (m, 3H), 3.81 (m, 1H), 3.75-3.68 (m, 2H), 2.74-2.53 (m, 2H), 2.40 (m, 1H),

2.22 (m, 1H), 2.13 (s, 3H), 2.12-1.98 (m, 4H), 1.86 (s, 3H), 1.81 (d, 3H, J = 7.2). e MR (125 MHz,
D,0): 6175.7, 173.8, 173.7, 171.6, 166.6, 135.2, 130.0, 61.1, 60.8, 56.0, 52.3, 52.2, 48.2, 39.5,

30.4, 29.7, 29.5, 24.9, 14.3, 13.7, 11.6. MALDI m/z calculated for C21H36N507S+ [M+H]+ 502.23, found
502.30.

4-5, Dpr(5-F=2 = E-2-718HA)-TEA-HP-rE]ed A33& _(Dpr(5-chloroindole-2-carboxylyl)-Pro-
Ser-Met (0))

Dpr-PSM(O)

O =
HN Cl

~ZEA-AU-vE e ds Ao r T

47 Azd 33 FUd WAoo Dpr(5-FREE-2-7H3AY)
o H Al(mass spectometry, MS)Z AAH 3I}FES

= =2
15 BU% o gYsgon, Ay
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[0509]

[0510]

[0511]

[0512]

[0513]

[0514]

[0515]
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99.9% Purity. R; 19.4 min. MALDI m/z calculated for C25H34C1N6088+ [M+H]+613.18, found 613.22.

4-6. Dpr(5-Z22QE-2-71HAA)-ZTE2F-AF-HE] e ©]A3}3 (Dpr(5-chloroindole-2-carboxylyl)-Pro-
Ser-Met)

Dpr-PSM

O ~
HN Cl

93

471 4-5¢F Fd W oer Ao, AFEA A (nass spectometry, MS)E AHH FES Felsila

1l Py guin
MR C MRS o) &3ke] F7bz selsrain,

97.3% Purity. Ry 22.5 min. I NR (400 MHz, D;0): 67.74 (d, 1H, J=2.0), 7.50 (dd, 1H, J =18.8, J =

0.4), 7.33 (dd, 1H, J=18.8, J=12.0), 7.07 (s, 1H), 4.70-4.63 (m, 2H), 4.48-4.42 (m, 2H), 4.00 (td,
M, J=14.8, J=5.6), 3.96 (td, 1H, J=14.8, J=5.6), 3.91 (d, 2H, J =5.6), 3.83 (m, 1H), 3.72

(m, 1H), 2.51-2.37 (m, 3H), 2.12-2.01 (m, 4H), 1.99 (s, 3H), 1.94 (m, 1H). e MR (125 MHz, D:0): &
175.7, 173.8, 171.5, 166.8, 164.3, 135.4, 130.8, 128.1, 125.8, 125.3, 121.4, 113.8, 104.6, 61.0, 60.9,
56.0, 52.4, 52.0, 48.4, 39.2, 30.3, 29.7, 29.5, 24.9, 14.2. MALDI m/z calculated for C%HMCINA%S+

[M+H]+597.19, found 597.26.

4-7. Dpr(2-C-AlolxddEl )Mz d)-ZEF-AM-vE]ed A58 _(Dpr(2-(2-cyanophenylthio)benzoyl)-
Pro-Ser-Met (0))

CN

g Dpr-PSM(O)

O

471 Az 33 L WA= Dpr(2-(2-AlehsdE e )l 2d) -2 Ed-Ald-mE el
HO

ol %
o7 AP o AFEAA(mass spectometry, MS)i /‘3”5 3}erE £
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[0517]

[0518]
[0519]

[0520]

[0521]

[0522]
[0523]

[0524]
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99.9% Purity. R; 19.0 min. MALDI m/z calculated for CmHWNAhSZ+[M+H]+67S.21, found 673.31.

4-8. Dpr(2-C-Alol=ydE|l )z U)-ZTEH-AH-E]ed H]A8}3E  (Dpr(2-(2-cyanophenylthio)benzoyl)-
Pro-Ser—Met)

CN

g Dpr-PSM

95

A7) 4-7¢F SLE Mo g dAsIF o ATFEA A (mass spectometry, MS)E AAH 3ES gl
MR C NRS o] §3he] F7hw SHelsgit).

99.9% Purity. R 22.1 min. lH NMR (400 MHz, DO): &67.85 (d, 1H, J = 8.0), 7.67-7.35 (m, 7H), 4.66 (t,
H, J=5.2), 4.60 (t, 11, J=7.2), 4.47 (dd, 1H, J=8.8, J=4.8), 4.38 (t, 1H, J =5.6), 3.92-3.71

(m, 6H), 2.59-2.34 (m, 4H), 2.15 (m, 1H), 2.07 (s, 3H), 2.06-1.93 (m, 3H). "t MR (125 MHz, D0): &

175.4, 173.6, 172.1, 171.5, 166.5, 138.7, 136.1, 134.7, 134.4, 133.8, 133.2, 132.5, 132.1, 128.9,
128.8, 128.5, 117.9, 114.5, 61.1, 60.9, 55.9, 52.1, 52.0, 48.4, 39.6, 30.3, 29.6, 29.5, 24.9, 14.3.

MALDI m/z calculated for CaoHyNeOsS, [M+H] 657.22, found 657.33.

4-9. Dpr(AYD)-TEP-AA-rE]led A4338 (Dpr(quinaldyl) -Pro-Ser-Met(0))

Dpr-PSM(O)
O | N
N_ =
96
71 Azl B4 5AT A28 Dr(AUD)-EEAAUME 2L GO I T, 7] Az 4o
3 5QF oz FHHYCH, LA Anass spectonetry, NS)Z AHE HFES Bt

99.9% Purity. R, 16.2 min. MALDI m/z calculated for C%H%Ndk8+[M+H]+ 591.22, found 591.25.
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[0526]

[0527]

[0528]
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[0530]
[0531]

[0532]

ZIHEd 10-2015-0081210

4-10. Dpr(AVD)-ZEA-HP-vE] 2 B]2+3l3 (Dpr(quinaldyl) -Pro-Ser-Met)

Dpr-PSM

O | ~
N. =

97

Folom, A4l (mass spectometry, MS)Z A€ 33H=S glsh3lrt.

Ol

47] 4-95h BAF POz T

I

99.9% Purity. Ry 19.8 min. 'H NMR (400 MHz, D.0): &§8.61 (d, 1H, J =8.8), 8.15 (d, 1H, J =8.4), 8.12

(d, H, J=28.8), 8.09 (d, 1H, J=28.4), 7.95 (¢, H, J=28.4), 7.79 (¢, H, J=28.4), 4.74 (¢, H, J
= 5.6), 4.63 (m, 1H), 4.44-4.39 (m, 2H), 4.08-4.06 (m, 2H), 3.87-3.83 (m, 4H), 2.49-2.33 (m, 3H),

2.12-2.00 (m, 4H), 1.98 (s, 3H), 1.90 (m, 1H). e MR (125 MHz, D,O): &175.1, 173.6, 171.5, 167.8,
166.7, 148.3, 145.6, 140.0, 131.8, 129.7, 129.3, 128.5, 128.3, 118.8, 61.0, 55.9, 52.1, 51.8, 51.7,
48.4, 39.4, 30.1, 29.7, 29.4, 24.9, 14.2. MALDI m/z calculated for C2(5H35N(;O7S+ D11 575.23, found
575.28.

4-11. Dpr(-EF 2 2H ol E)-ZEU-M-HE] 2 (Dpr (2-fluorophenylacetyl)-Pro-Ser-Met)

Dpr-PSM

O

98

471 Azd 33 FUT AR Dpr(2-EFRAH ) -2ED-AH-AEH oIS T r FAT F,

7] Az 4-19 I WHoR sl on], AHEA A (mass spectometry, MHE A 3FES &<
AR, HNRZ CNRE o] &3ke] F7b2 selstaln,

99.9% Purity. Ry 19.1 min. lH NMR (400 MHz, D.0): 67.43-7.33 (m, 2H), 7.24-7.17 (m, 2H), 4.61-4.54 (m,
3H), 4.46 (t, 1H, J=5.6), 3.94-3.61 (m, 8H), 2.66-2.51 (m, 2H), 2.38 (m, 1H), 2.21 (m, 1H), 2.09 (s,
3H), 2.07-1.94 (m, 4H). BC NMR (100 MHz, D.0): &175.3, 173.7, 171.6, 166.6, 162.3, 159.9, 132.0 (d,
Jor = 3.7), 129.9 (d, Jor = 8.8), 124.8 (d, Jer = 3.6), 121.5 (d, Jor = 16.1), 115.6 (d, Jr = 21.3),
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[0534]

[0535]

[0536]
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61.1, 60.9, 55.9, 51.9, 48.3, 39.5, 35.7, 35.6, 30.1, 29.6, 29.5, 24.9, 14.2. MALDI m/z calculated for
C241']35}_“1\1507SJr [M‘I‘H]Jr 55622, found 556.29.

4-12. Dpr (7-H| SA-1-HZFF-2-71EAA)-Z EIA-H - E o] (Dpr (7-methoxy-1-benzofuran—-2-
carboxylyl)-Pro-Ser-Met)

Dpr-PSM
O =
29
A7) Azl 33 HAR WA Dpr(7-HHA-1-MEF L2 AD)-ZEA-AA-WE el wAgon
Ag 3, A7) Az 4-139 L BHoR Al on, A@E A Al(nass spectometry, MS)E AAFE 43
B2 golskga, HNRH € NRS o] §3ke] F712 st

99.9% Purity. Ry 20.5 min. ' NIR (400 MHz, D,0): 67.57 (s, 1H), 7.39 (dd, 1H, J=8.0, J=10.8), 7.34

(t, HH, J=28.0), 7.14 (dd, 1H, J=18.0, J=10.8), 4.70 (dd, 1H, J=6.0, J=4.8), 4.62 (dd, IH, J =
8.8, J=5.6), 4.45 (d, 1H, J =6.0), 4.44 (dd, H, J=5.2, J=2.0), 4.05 (s, 3H), 4.02-3.95 (m,
2H), 3.89 (d, 2H, J = 5.6), 3.86-3.77 (m, 2H), 2.52-2.37 (m, 3H), 2.15-2.05 (m, 4H), 2.02 (s, 3H),

1.91 (m, 1H). “C NR (100 MHz, D.0): &174.9, 173.4, 171.2, 166.3, 161.8, 146.8, 144.9, 144.3, 128.5,

124.9, 115.2, 112.2, 109.6, 60.8, 60.7, 56.1, 55.6, 51.8, 51.6, 48.1, 38.8, 29.9, 29.3, 29.1, 24.6,
13.9. MALDI m/z calculated for C26H36N5095+ [M+H]+ 594.22, found 594.35.
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[0541]
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4-13, Dpr(L=2E)-ZEI-AF-HE]l2d (Dpr(orotyl)-Pro-Ser-Met)

Dpr-PSM

07N A0

HN_ _NH

Dpr(828)-ZEd-Ad-vEds TAGo= g% §, 7] Az 4-1

MO T
gdom  AFEA A (nass spectometry, MS)E AAE IJTES el H NMR 2}

99.9% Purity. Ry 13.8 min. H MR (400 MHz, D,0): 66.37 (s, 1H), 4.69 (dd, 1H, J=6.0, J = 3.2), 4.62

(dd, 1H, J=28.4, J=6.4), 4.59 (dd, 1H, J=9.2, J=4.4), 4.48 (dd, 1H, J=6.4, J=5.2), 4.11(dd,
M, J=15.2, J=4.4), 3.96-3.81 (m, 4H), 3.74 (m, 1H), 2.65-2.50 (m, 2H), 2.41 (m, 1H), 2.26-2.13

(m, 2H), 2.11 (s, 3H), 2.10-1.95 (m, 3H). C NMR (125 MHz, D,0): §175.5, 173.9, 171.6, 166.9, 166.0,
162.6, 152.3, 144.8, 101.6, 61.0, 60.8, 56.2, 52.2, 52.1, 48.2, 39.1, 30.4, 29.6, 29.5, 25.0, 14.2.
MALDI m/z calculated for CoHyuN:NaOsS [M+Nal 580.18, found 580.22.

4-14. Dpr(1-Alof=-1-Ale| SR Z 2 Py E A ) - EP-AH-HEl e (Dpr (1-cyano-1-

cyclopropanecarboxylyl)-Pro-Ser-Met )

Dpr-PSM

of 337 LS WA Z Dpr(l-Alofe-1-Alo| SR ZZ AT AU ) -ZEH-AA-HE LS TAFo=
o 4-13} H3 WHow AP on, AHFRA ﬂ](mass spectometry, MS)= AAlH 3}

g2 S, H MRS € MRS ol gdte] F712 Fastgint.

99.9% Purity. Ry 15.8 min. ' NIR (400 MHz, D,0): §4.63-4.56 (m, 3H), 4.51 (t, 1H, J = 6.0), 3.97 (dd,
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[0548]

[0549]

[0550]
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M, J=14.8, J =3.6), 3.93 (m, 1H), 3.90 (dd, 1H, J = 11.6, J = 6.0), 3.83-3.72 (m, 2H), 3.67 (dd,
H, J=14.8, J=7.2), 2.69-2.54 (m, 2H), 2.40 (ddd, 1H, J = 11.6, J = 8.0, J=6.0), 2.23 (m, 1H),
2.13 (s, 3, 2.12-1.95 (m, 4H), 1.79-1.69 (m, 4H). “CONR (100 MHz, D.0): &177.9, 176.0, 174.0,
172.2, 168.5, 122.5, 63.4, 63.0, 58.2, 54.5, 54.4, 50.5, 42.2, 32.6, 31.9, 31.8, 27.2, 20.9, 20.8,
16.5, 16.4. MALDI m/z calculated for C21H33N(507S+ [M+H]+ 513.21, found 513.23.

4-15. Dpr(&s-Aol=-4-3lo|=2ANAYR)-ZZ2H-MHA-HE]2d  (Dpr( a-cyano—4-hydroxycinnamyl)-Pro-
Ser-Met)

Dpr-PSM

O =
CN
OH
102
47 Azel 37 FAG YA O R Dpr(Lst-Alohe—d-shol = EANG)- T EFA-AA-ME QU nAFOR

A2 7 (mass spectometry, MS)= AAE 3+

oX,
ro

47 Azel 4-13 BAT PHOR Gy o

)

kel
f
shelsheia, HNRD C NIRS ol gete] 7w Helsjeln).

e
o

83.7% Purity. R, 18.4 min. 'H MR (400 MHz, D.0): §8.12 (s, 1H), 7.94 (d, 2H, J = 8.8), 7.03 (d, 2H, J
= 8.8), 4.80-4.60 (m, 2H), 4.53-4.46 (m, 2H), 3.99 (dd, 1H, J = 15.2, J = 4.4), 3.91-3.87 (m, 2H),

3.86-3.75 (m, 3H), 2.55-2.39 (m, 3H), 2.14-2.07 (m, 2H), 2.06 (s, 3H), 2.04-1.96 (m, 3H). e ONIR (100
MHz, D:0):8173.6, 171.6, 166.5, 165.6, 161.1, 153.9, 134.0, 123.9, 117.1, 116.5, 116.1, 99.6, 61.0,

60.9, 55.9, 51.9, 51.8, 48.3, 39.8, 30.2, 29.6, 29.4, 24.9, 14.2. MALDI m/z calculated for C%H%NA%S+

[M+H]+591.22, found 591.22.

4-16. Dpr(3,5-tg¥izd)-ZEY-A-HEled (Dpr (3,5-dimethyl benzoyl)-Pro-Ser-Met)

Dpr-PSM

O

103
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[0553]

[0554]

[0555]

[0556]

[0557]

[0558]
[0559]

[0560]

[0561]
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A7 Azd 33 FA3 WoZ Dpr(3,5-UrEwlzd)-ZE5d-AU-AEledS mAder A3 F Ay
Az 4-17 AT wRezm FAsolen,

sholalny.

=
FE A (mass spectometry, MSOE AAHE 3IFES

)

99.9% Purity. Ry 21.1 min. MALDI m/z calculated for C25H;;gN5O7S+ [M+H]+ 552.25, found 552.28.

4-17. Dpr(R)-(H)-EEFH)-ZEI-AF-mEl.ed (Dor ((R)-(+)-troloxyl) -Pro-Ser-Met)

Dpr-PSM

\\
O
OH
104

A7) Azd 37 FL3 FAoZ Dpr((R)-(H-EE5)-ZEA-MA-WEUS nAdoz 43 & 47
Azd 4-12 A3 HHoz FARoH, HFEAA(mass spectometry, MOZE AHE 3JIFES
sHelaant.
99.9% Purity. R 21.3 min. MALDI m/z calculated for C30H46N5098+ [M+H]+652.30, found 652.40.
4-18, Dpr (2-(4-dl g = dd Eolr| =)ol A& )-Z EF-AF-Hg|led (Dpr(2- (4-

methylphenylsul fonamido)acetyl)-Pro-Ser-Met)

Dpr-PSM
N
5 O

1\

3 0.2 Dpr(2-(4-WGs DA E L] £)o b E)-LEA-AD-WEl o0& TAFOR F
§7] Azel 413 FAF PPow Fshgom, AFEAA(nass spectonetry, MS)E JHE 23

99.9% Purity. R 20.0 min. MALDI m/z calculated for C25H39N60982+ [M+H]+ 631.22, found 631.34.

4-19. Dpr(G-HUEZ-3-¥#HEIHAA)-ZEIA-AFP-wE]2d _(Dpr(5-nitro-3-pyrazolecarboxylyl)-Pro-Ser-
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[0564]

[0565]

[0566]

[0567]
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Dpr-PSM

O I dH—NOo,
N~NH

106

71 Az 37 FU WASR Dpr(s-UER-3-9HEIEAY)-ZEH-AH-mEUS TAYeRE g5
S A7 Axd 4-17 593 o st on | AFEA A (mass spectometry, MS)E AAE IES

H
i=]
dstelar, H NRT C MRS o] 83te] Frbm g9lagic).

)

do

99.9% Purity. Ry 17.2 min. 'H R (400 MHz, D.0): §7.56 (s, 1H), 4.71 (dd, 1H, J=6.4, J=4.0), 4.65

(dd, 1H, J=28.8, J=6.0), 4.53 (dd, 1H, J=18.8, J=4.4), 4.49 (t, 1H, J=5.6), 4.09 (dd, 1H, J =
14.8, J = 4.0), 3.96-3.82 (m, 4H), 3.75 (m, 1H), 2.63-2.48 (m, 2H), 2.35 (m, 1H), 2.18 (m, 1H), 2.09

(s, 3H), 2.07-1.97 (m, 4H). "C NMR (125 MHz, D,0): §175.9, 173.9, 171.4, 166.3, 160.5, 155.8, 138.6
102.6, 61.1, 60.8, 56.1, 52.6, 52.1, 48.3, 38.9, 30.5, 29.7, 29.5, 25.0, 14.2. MALDI m/z calculated
for ColaN:0oS [MHH]' 559.19. found 559.18.

A Zd 5. Isonicotinic-Trp-Tyr-Val-Dpr(acyl)<] ¥4

AWk © 2 [sonicotinic-Trp-Tyr-Val-Dpr(acyl)e AL A7) A|ZRd 49 Z=AS watov), Mt B35 7] Ab
o|z7} Z7] uwjiol, DMAP/DICE ©]&-3}4 Fmoc-Dpr(Mtt) 4% (anhydride)S THEOA #Ho] ZH3t= A
(79.2%) Hrth= HBIUE AZY WEER AMEste] 20le] Ax 293k A (85.8%) o] U anpxolojr] $xt
o o r 293t

Isonicotinic-Trp-Tyr-Val-Dpr(acyl)2] &4 9Al & @& (Wang resin)ol Fmoc-based SPPSE ©]&3} 3L, 1570
9] acid FollA a-cyano-4-hydroxy cinnamic acid & A3+ 1471 4H(acid)o] AZH w 3IFES Ay}
(107-120)..
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=a

. Fmoc-Dpr{Mtt)-OH, HBTU, HOBt, DIPEA, DMF
2. 1) 20% piperidine,

i} Fmoc-Val-OH, HBTU, HOBt, DIPEA, DMF
HO 3. 1) 20% piperidine,
I} Fmoc-Tyr(lBu)}-0OH, HBTU, HOBL DIPEA, DMF
1) 20% plperidine,
I} Fmoe-Trp(Boc)-OH, HBTU, HOBL, DIPEA, DMF

B

2, Isonicotinic acid
o] HBTU, HOBt

,VJKN N .V.Jk DIPEA, DMF
/“‘-‘.

Q Q D 1. 20% piperidine
—_————— =
H

1, 1% TFA
z —_—
" 2. RCOOH
o HETU, DIPEA
HOB, DMF
3, 94Y, TFA
i RYD
HN
N* H o H O
LJ\[N‘:’A“N N‘;)«N]-\H,OH
g L H o AH O
-
HM
[0568] -
[0569] 5-1. oAU FE|I-EHER-Elo] 2 - Dpr(L.2%) (Isonicotinyl-Trp- Tyr-Val-Dpr(orotyl)
0]
. SWYV-Dpr
N__=
@) = 2
HNTNH
(@]
[0570]
[0571] e 7F AX % 20 mL TORVIQ PP syringee] € @& (Wang resin) LL(100-200 mesh, 500 mg, 0.44 mmol/g, 0.22

mmol)S Wil F4 DMFE Hol 30&3F B&EAZ F wiAZATt. Fuoc-Dpr (Mt t)-O0H(5.0 3%, 614.0 mg, 1.1
mmol), HBTU(5.0 9%, 417 mg, 1.1 mmol), HOBt.H:0 (5.0 B, 169 mg, 1.1 mmol), DIPEA (10.0 9=, 0.38
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[0573]

[0574]

[0575]

[0576]

[0577]
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mL, 2.2 mmol) & 5 DMF(10.0 mL)ell =<1 & 3&7F mykete] {3k alzlel] H7hek & 3AF 53t 3238
e7](orbital shaker, 130 r.p.m.)E AF&3te] E£33stn &wjE wisEe £ DMF, iPrOH 2 CHCl,o= AH 3

o (27} 15 mL > Im > 3). UV E33A(Spectroptometry)S ©] &3}
A (loading level) 71.7%= YERRTh. QRS Eo]7] 93

>

i

o] Fmoc A& (quantification)d Ay, =24
7] WS 23] HHE I TH(85.8%).

2EEE 90%= AAtete] #xel FEE 0.4 mmololek 7HgEta, A7) Alzd 33
EY-EYER-EO)Z4A-TH-Dpr(L.2H)S IAGOZ Tt &, olgA vEAH

mmol)ell 7k~ A A 94% TFA cocktail (0.7 mL)E H7bste] AeolA 142 59 &8
Wi, ohA] TFA & o2 MHete] (0.4 mL > 2) 2 oS Wttt 9] ofdEE jhate] FL7|E o83kl TFA
5 AAS &, A7 NEH2FE ALEste 33 dizbe|o] A (decantation)dFATE. ol AdE FFE EHS 9
7] 98] ¥4 EE7)E ol&slon, 19U ZX ¥ semi-preparative HPLC (binary solvent system, solvent
A: 0.1% TFA/H,0, solvent B: 0.1% TFA/CH,CN, 5-100% B over 42 min)E ©|&3}o] £ % AASIL 24 Ax

TS WP o R olAYF
2 (35 mg, 0.0154
< oyt oA

o o 2 T

3k & AR A (mass spectrometry) = F2l3t H NMR =} “C MR o] g3te] Frlw Flsitt.

99.9% Purity. R, 19.2 min. 'H NIR (400 MHz, DMSO-ds): &11.34 (brs, 1H), 10.75 (brs, 1H), 10.74 (brs,

1H), 8.81 (d, 1H, J=18.4), 8.77 (t, 1H, J=15.6), 8.71 (brs, 2H), 8.27 (d, 1H, J=7.6), 8.24 (d, IH,
J=28.4), 7.92 (d, 1H, J=28.0), 7.69 (d, 2H, J=5.2), 7.65 (d, 1, J=7.6), 7.29 (d, 1H, J = 7.6),
7.15 (d, 1, J=2.0), 7.05 (m, 1H), 7.03 (d, 2H, J = 8.4), 6.95 (t, 1H, J=7.6), 6.57 (d, 2H, J =
8.4), 6.04 (s, 1), 4.74 (m, 1H), 4.57 (m, 1H), 4.46 (td, W, J =7.6, J=6.8), 4.18 (t, WH, J =
8.0), 3.65-3.55 (m, 2H, identified from HSQC), 3.17 (dd, 1H, J = 14.4, J = 3.6), 3.06 (dd, 1H, J =
14.4, J=10.4), 2.94 (dd, 1H, J = 14.0, J = 3.6), 2.73 (dd, 1H, J = 14.0, J = 8.4), 2.00 (m, 1H),

0.89 (d, 3H, J=6.4), 0.86 (d, 3H, J=6.4). MR (100 MHz, DMSO-ds): &6171.4, 171.3, 171.2, 170.9,

164.4, 164.3, 160.5, 155.7, 150.8, 149.5, 145.0, 141.6, 136.0, 130.2, 127.8, 127.2, 123.6, 121.7,
120.9, 118.5, 118.2, 114.8, 111.3, 110.3, 100.1, 57.8, 54.2, 54.1, 51.3, 40.3, 36.3, 30.6, 27.3, 19.1,

18.1. MALDI m/z calculated for C39H41N9Na010+ [M+Na]+818.29, found 818.58.

5-2. 01 AU FE|Y-EHYE-Elo] 2A-T=A-Dpr(3,5-t|HEHZY) (Isonicotinyl-Trp-Tyr-Val-Dpr(3,5-
dimethyl benzoyl))

0O

[ TWYV-Dpr
N~

O

AU FEI-EYEd-glo] ZA-1d-Ppr(3,5-tH el 2d)S mALOR
il 23le] AR, AHFEA Al (nass spectometry, MS)= AJ

99.9% Purity. R 24.7 min. ' NIR (400 MHz, DMSO-d;): §10.74 (d, 1H, J = 2.0), 8.87 (d, 1H, J = 8.0),
8.74 (brs, 2H), 8.40 (t, 1H, J=5.6), 8.29 (d, 1H, J =6.8), 8.21 (d, 1H, J = 8.0), 7.86 (d, 1H, J =
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[0579]

[0580]

[0581]

[0582]
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8.8), 7.72 (d, 24, J=5.6), 7.66 (d, HH, J=7.6), 7.41 (s, 2H), 7.29 (d, 1H, J=7.6), 7.15 (d, IH,
J=2.0), 7.13 (s, 1H), 7.04 (t, H, J=7.6), 7.01 (d, 2H, J=18.4), 7.00 (t, 1H, J=7.6), 6.57 (d,
2H, J =8.4), 4.75 (m, 1H), 4.55 (m, 1H), 4.43 (q, 1H, J = 6.8), 4.23 (dd, 1H, J = 8.8, J = 6.8),
3.64-3.57 (m, 2H), 3.17 (dd, 1H, J = 14.8, J=4.0), 3.06 (dd, 1H, J = 14.8, J = 10.4), 2.93 (dd, 1H,
J=14.0, J=4.0), 2.73 (dd, 1H, J = 14.0, J = 9.6), 2.29 (s, 6H), 2.00 (m, 1H), 0.88 (d, 3H, J =

6.4), 0.85 (d, 3H, J = 6.4). e MR (100 MHz, DMSO-ds): &171.7, 171.2, 171.0, 170.8, 167.1, 164.3,

155.7, 149.1, 141.9, 137.4, 136.0, 134.3, 132.6, 130.1, 127.8, 127.2, 125.0, 123.6, 121.9, 120.9,
118.5, 118.2, 114.8, 111.3, 110.4, 57.4, 54.2 (2C, identified from HSQC), 52.2, 40.3 (identified from

HSQC), 36.2, 30.9, 27.2, 20.8, 19.1, 18.0. MALDI m/z calculated for CBHNN7NaOg [M+Na]+ 812.34, found
812.67.

o] AU FE|Y-EHEw-Elo] 2 A0 Dpr (7-HIZA -1-HAZ F&-2-71 22 A) (Isonicotinyl-Trp-Tyr-Val-
Dpr (7-methoxy—1-benzofuran-2-carboxylyl))

0
P WYV -Dpr
N~
(@) 5

0
0
\

109

47 Az 3% FAL PHOR o] 2] FE|d-EFER-Eho ZA- U Dpr (7-v] HA-1-WEF B-2-71 34 9)
& aAgom FHsgon, 7] Axel 513 FAE PEES olgstel Gtk ABEAA(mass

spectometry, MS)E AAE 329 Folatgls, H MR C MRS o] &3t =712 shelsaln},

99.9% Purity. Ry 24.3 min. 'H MR (400 MHz, DMSO-ds): 610.73 (s, 1H), 8.85 (d, 1H, J = 8.0), 8.73

(brs, 2H), 8.66 (t, 1H, J=5.6), 8.35 (d, 1H, J=7.2), 8.21 (d, 1H, J=8.0), 7.86 (d, 1H, J =8.4),
7.71 (d, 2H, J=4.0), 7.66 (d, H, J=7.6), 7.50 (s, 1H), 7.29 (d, 2H, J = 7.6), 7.23 (t, H, J =
7.6), 7.14 (d,1H, J = 1.6), 7.06-7.01 (m, 2H), 6.99 (d, 2H, J = 8.8), 6.95 (t, 1H, J = 7.6), 6.56 (d,
2H, J=28.8), 4.74 (m, 1H), 4.54 (m, 1H), 4.45 (q, 1H, J =7.2), 4.23 (dd, 1H, J=28.4, J=6.8), 3.94
(s, 3H), 3.70-3.60 (m, 2H, identified from HSQC), 3.16 (dd, 1H, J = 14.8, J = 3.6), 3.06 (dd, 1H, J =
14.8, J=9.8), 2.93 (dd, 1H, J=13.6, J=4.0), 2.72 (dd, 1H, J=13.6, J=9.2), 2.00 (m, 1H), 0.87

(d, 3H, J =6.8), 0.84 (d, 3H, J = 6.8). e MR (100 MHz, DMSO-ds): &§171.6, 171.2, 170.9, 170.8,

164.3, 158.3, 155.7, 149.2, 148.9, 145.2, 143.6, 141.8, 136.0, 130.1, 128.6, 127.8, 127.2, 124.6,
123.6, 121.8, 120.9, 118.5, 118.2, 114.8, 114.5, 111.3, 110.4, 110.2, 108.8, 57.4, 55.7, 54.2 (2C,
identified from HSQC), 52.0, 35.9 (identified from HSQC), 36.3, 30.9, 27.2, 19.1, 18.0. MALDI m/z

calculated for CMH4Q%NaOu; [M+Na]+854.31, found 854.67.

5-4. _OlAYUFE|Y-EYEW-E}O|Z A3 -Dpr(2-(2-Alot e HJE] 0)WZEY) _(Isonicotinyl-Trp-Tyr-Val-
Dpr (2-(2-Cyanophenylthio)benzoyl))
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o)
| TWYV-Dpr
N~
o
S
NC
110

A7) Az 33 FAI PO o] AU FAEH-EYET-Elo] 22 -Ppr(2-(2-AlolTdE )Mz ) S 21
Adoz FAasR o, 7] Az 5-12 sdg WS o] &3] Adsqltt. A Al(mass spectometry,

U AAE SRS FASAT, HNRZ € MRS o] gdke] F7k= et

99.9% Purity. R, 25.5 min. ' NMR (400 MHz, DMSO-ds): §12.70 (brs, 1H), 10.73 (d, 1H, J = 2.0), 9.10

(brs, 1H), 8.83 (d, 1H, J = 8.4), 8.70 (brs, 2H), 8.53 (t, 1H, J=5.6), 8.28 (d, 1, J=7.6), 8.22
(d, 14, J=7.6), 7.92 (dd, 1H, J=28.0, J=1.2), 7.85 (d, 1H, J=8.8), 7.68-7.64 (m, 4H), 7.56-7.51
(m, 20), 7.44 (d, 1H, J=28.0), 7.40-7.33 (m, 2l), 7.29 (d, 1, J =7.6), 7.15 (d, 1H, J=2.0), 7.05-
6.99 (m, 2H), 7.02 (d, 2H, J = 8.0), 6.96 (t, 1H, J=7.6), 6.57 (d, 2H, J = 8.0), 4.74 (m, 1H), 4.55
(m, 1H), 4.46 (q, 1H, J =7.2), 4.25 (dd, 1H, J =38.8, J =6.8), 3.62-3.56 (m, 2H), 3.17 (dd, 1H, J =
14.8, J =4.0), 3.07 (dd, 1H, J=14.8, J=10.4), 2.94 (dd, 1H, J = 14.4, J=4.0), 2.74 (dd, 1H, J =

14.4, J=19.6), 2.02 (m, 1), 0.89 (d, 3H, J=6.8), 0.86 (d, 3H, J=6.8). e ONR (100 MHz, DMSO-ds):

§171.6, 171.3, 171.0, 170.8, 167.4, 164.5, 155.7, 149.7, 141.3, 138.7, 136.8, 136.0, 134.4, 134.1
133.8, 133.5, 131.0, 130.5, 130.1, 128.8, 128.5, 127.9, 127.2, 127.1, 123.6, 121.6, 120.9, 118.5,
118.2, 117.0, 115.0, 114.8, 111.3, 110.4, 57.4, 54.2 (2C, identified from HSQC), 51.9, 40.0

(identified from HSQC), 36.3, 30.9, 27.2, 19.2, 18.0. MALDI m/z calculated for CisHisNsNaOsS ! [M+Naf
917.31, found 917.72.

5-5.0lAY FE|I-E HYEg-Elo] ZA-IA-Dpr (R)-(H-EEF4A) (Isonicot inyl-Trp-Tyr-Val-Dpr ((R)-(+)-
troloxyl))

2UFE-EHER-ELo] 2A-3A-Dpr ((R)-(H)-EE=4)S uAdo=
3 2 17 (mass spectometry, MS)E A}

2
g
—_
)
offt
e
ot
oL
i
o
o
ofo
Ol
o
&2
i)
oX
ol
ol
3
i
m,
off
S
>
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[0591]
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e HYES FASGD, HNRI € MRS o] §he] F7t= st}

91.3% Purity. R 25.0 min. 'H IR (400 MHz, DMSO-d;): §10.73 (d, 1H, J = 2.4), 8.87 (d, 1H, J = 8.0),

8.74 (brs, 2H), 8.31 (d, 1H, J=7.2), 8.25 (d, 1H, J=28.0), 7.83 (d, 1H, J=18.8), 7.73 (d, 2H, J =
6.0), 7.66 (d, 1H, J = 8.0), 7.53 (dd, 1H, J =6.8, J=5.6), 7.29 (d, 1H, J=18.0), 7.15 (d, 1H, J =
2.4), 7.03 (m, 1H), 7.02 (d, 2H, J =8.4), 6.96 (t, 1H, J=28.0), 6.57 (d, 2H, J = 8.4), 4.75 (m, 1H),
4.55 (m, 1H), 4.27 (q, H, J=7.2), 4.20 (dd, 1H, J=18.8, J=6.4), 3.55 (m, 1H), 3.34 (m, 1H), 3.17
(dd, 1H, J=14.4, J =4.0), 3.06 (dd, 1H, J=14.4, J=9.6), 2.94 (dd, 1H, J=14.4, J=4.0), 2.73
(dd, 1H, J = 14.4, J = 9.6), 2.54-2.41 (m, 2H), 2.08 (s, 3H), 2.07 (m, 1H), 2.06 (s, 3H), 2.02 (s,
3H), 1.96 (m, 1H), 1.75 (m, 1H), 1.31 (s, 3H), 0.88 (d, 3H, J =6.8), 0.84 (d, 3H, J = 6.8). "t MR
(100 MHz, DMSO-ds): 6173.9, 171.6, 171.2, 170.9, 170.8, 164.2, 155.7, 149.0, 145.9, 143.7, 142.1

136.0, 130.1, 127.8, 127.2, 123.6, 122.7, 121.9, 121.3, 120.9, 120.2, 118.5, 118.2, 117.0, 114.8,
111.3, 110.3, 77.1, 57.3, 54.2 (2C, identified from HSQC), 52.0, 39.5 (identified from HSQC), 36.3,

31.1, 29.3, 27.2, 23.3, 19.9, 19.0, 18.0, 12.8, 12.0, 11.8. MALDI m/z calculated for CisHssN-NaOy
[MNal 912.39, found 912.74.

5-6. olAUFE|Y-EHEY-Elo] 2A-E-Dpr(1-Alofc-1-Alo| F2 29712 Ad) (Isonicotinyl-Trp-Tyr-

Val-Dpr (1-cyano—1-cyclopropanecarboxylyl))

O

Y WYV-Dpr
N~

O
NC

112

A7l Az 33 FLI WAooz o] AYAE|Y-EYER-Elo] ZA-2 -Dpr (1-A] o} -1-Alo] S Z X Z g} 5 A
s uAger FASARoH, 7] Az 513 FU WS ol&ste] TSI AR Al(mass
spectometry, MS)= AJAlH T@%%Wﬁﬂﬂ%ﬂ,MNWQ}%NW%-N%ﬂﬁ<%ﬂ§fﬂﬂﬁﬁq

99.9% Purity. R 21.4 min. 'H MR (400 MHz, DMSO-d;): §10.74 (d, 1H, J = 1.2), 8.87 (d, 1H, J = 8.4)

8.74 (brs, 2H), 8.24 (d, 2, J =7.2), 8.13 (¢, 11, J=6.0), 7.85 (d, 1H, J=18.8), 7.73 (d, 2H, J =
4.4), 7.67 (d, 11, J=7.6), 7.29 (d, 1H, J=7.6), 7.15 (d, 10, J=1.2), 7.04 (m, 1H), 7.03 (d, 2H,
J=28.0), 6.96 (t, 1H, J=7.6), 6.57 (d, 2H, J = 8.0), 4.75 (m, 1H), 4.56 (m, 1H), 4.34 (q, 1H, J =
7.2), 4.20 (dd, 1H, J =28.8, J=16.8), 3.51-3.40 (m, 2H), 3.17 (dd, 1H, J = 14.8, J = 4.0), 3.07 (dd,
H, J=14.8, J=10.4), 2.96 (dd, 1H, J = 14.0, J=4.4), 2.76 (dd, 1H, J = 14.0, J = 9.6), 2.00 (m,

1H), 1.57-1.51 (m, 2H), 1.50-1.44 (m, 2H), 0.89 (d, 3H, J = 6.4), 0.85 (d, 3H, J = 6.4). e MR (100
MHz, DMSO-ds): 6171.5, 171.2, 170.9, 170.8, 165.6, 164.3, 155.7, 149.1, 142.0, 136.0, 130.1, 127.8,

127.2, 123.6, 121.9, 120.9, 119.9, 118.5, 118.2, 114.8, 111.3, 110.4, 57.4, 54.2 (2C, identified from
HSQC), 51.7, 40.5, 36.3, 30.9, 27.2, 19.1, 18.0, 16.8, 16.7, 13.6. MALDI m/z calculated for CmH4ﬂ%NaO;

[M+Na]  773.30, found 773.57.
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[0594] 5-7.9lAY FE|J-E HE @-E}lo] 2 A9+ Dpr (2t} -3-o}AE) _(Isonicot inyl-Trp-Tyr-Val-Dpr (rhodanine-3-
acetyl))
O
" TWYV-Dpr

N~
O

113
[0595]
[0596] g7 Az 33 T WA o ol AYFEI-EHEI-ELO] ZA-E A -Dpr (Zrh-3-olNE) S AAYOR T
Aston, 47] Az 5-17 FUg W %OQﬁmiﬂﬁﬂﬁﬂ.é%%@lm%sawamaw,Mﬁé%”
g S9E2e SASAL, HNRF C MRS o] §3lo] F7h= sHasgit).
[0597] 99.9% Purity. R, 22.3 min. H NMR (400 MHz, DMSO-dy): §10.73 (d, 1H, J = 1.6), 8.84 (d, 1H, J = 8.4)
8.72 (brs, 2H), 8.28 (t, 1H, J=6.0), 8.24 (d, 1H, J=28.0), 8.20 (d, 1H, J=7.6), 7.83 (d, 1H, J =
8.0), 7.69 (d, 2H, J=4.0), 7.66 (d, 1, J=7.6), 7.29 (d, 1IH, J=17.6), 7.14 (d, 1H, J = 1.6)
7.04 (m, 1H), 7.03 (d, 2H, J=8.4), 6.96 (t, 1H, J=7.6), 6.57 (d, 2H, J=8.4), 4.74 (m, 1H), 4.55
(m, 1H), 4.49 (s, 2H), 4.31 (s, 2H), 4.29 (m, 1H), 4.20 (dd, 1H, J = 8.0, J = 6.8), 3.44-3.33 (m, 2H,
identified from HSQC), 3.16 (dd, 1H, J = 14.8, J = 3.6), 3.06 (dd, 1H, J = 14.8, J = 10.4), 2.97 (dd,
H, J=14.0, J=3.6), 2.76 (dd, 1H, J = 14.0, J = 9.6), 2.00 (m, 1H), 0.88 (d, 3H, J = 6.8), 0.85
(d, 3H, J=6.8). CNMR (100 MHz, DMSO-ds): §202.8, 173.9, 171.5, 171.3, 171.1, 170.8, 165.2, 164.5,
155.7, 149.5, 141.6, 136.1, 130.1, 127.9, 127.2, 123.6, 121.7, 120.9, 118.5, 118.2, 114.9, 111.3,
110.4, 57.5, 54.2, 54.1, 51.9, 45.9, 39.5, 36.2, 36.0, 30.9, 27.3, 19.2, 18.0. MALDI m/z calculated
for CaHpNNaOsSs [M+Nal 853.24, found 853.52.
[0598] 5-8.9| AU FE|Y-EJEF-Elo] ZA-2A Dpr (2-FF 22 H Y olAE) (Isonicotinyl-Trp-Tyr-Val-Dpr(2-
fluorophenylacetyl))
O
Y TWYV-Dpr
N_~
O
F
114
[0599]
[0600] A7) Azd 37 FUs WAoR o] AYUFEI-EHEZR-Elo] 2w -Dpr(2-Z R e 2F dolE) S TAAO
2 Ao, 7] Az 5-13 FU3 AU o] &5t FAe Y. A4 Al (mass spectometry, MS)ZE
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[0602]

[0603]
[0604]

[0605]

[0606]

[0607]
[0608]

[0609]
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AXRE BFHES shelsle).

99.9% Purity. Ry 23.3 min. MALDI m/z calculated for C42H44FN7N303+ [M+Na]Jr 816.31, found 816.63.

5-10. °]AUFEY-EHEFR-Elo]| ZA-UH-Dpr (4-HGHlo|Alo)| F2[2.2.2] S 8-1-71E4<)  (Isonicotinyl-
Trp-Tyr-Val-Dpr (4-pentylbicyclo[2.2.2]octane —1-carboxylyl))

O

" TWyV-Dpr
N~
0

7] Az 33 LS Aoz olAYFIEI-EHEF-EO| 20 -Dpr (4-FHEule] Ao E2[2.2, 2] S &1~
FHEA ) S uAgeR siglen, 37 Alxd 5-13 Fdg e o]&3te] pdEiglth. HREAA
(mass spectometry, MS)= A 33ES &t

99.9% Purity. R 31.1 min. MALDI m/z calculated for C48H61N7Na08+ [M+Na]+ 886.45, found 886.80.

5-11. olAYIE|Y-EHER-ELO)| ZA-U-Dpr(FYUE) (Isonicotinyl- Trp-Tyr-Val-Dpr(quinaldyl))

O

. TWYV-Dpr
N __~

B7] Az 37 g WA oR o] AYIEH-EYEI-ELO| ZA-IH-Dpr(FUE) S LA R FAASR L
3 J

2]
o, 7] Az 5-13 TdF WS ol &dto] P, AR Al (mass spectometry, MS)Z AHdH 3t
=

99.9% Purity. R; 24.4 min. MALDI m/z calculated for C44H44N8Na08+ [M+Na]+ 835.32, found 835.66

_76_



[0610]

[0611]
[0612]

[0613]

[0614]

[0615]
[0616]

[0617]

[0618]
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5-12. °|AYFE|Y-EHEI-ELo]| ZA-UA-Dpr(Efo] Z2+Y) (Isonicotinyl -Trp-Tyr-Val-Dpr(tiglyl))

&

871 Az 33 FUg WAoo O]iwilﬂ‘é—E%}E{r Efo] & al-ukel Dpr (Efo] Zahal) S mAow o
% 3 & H €

q
(s}
AT, A7 (nass spectometry, MS)Z AJA]

99.9% Purity. Ry 22.1 min. MALDI m/z calculated for C39H45N7Na0g+ [M+Na]+ 762.32, found 762.72.

5-13. °o|AUZEY-EYEFA-tlo]| 2A-2d-Dpr (5-FE2ESNE-2-7122Y) (Isonicotinyl-Trp-Tyr-Val-Dpr(5-
chloroindole-2-carboxylyl))

0
" TWyYV-Dpr
N__~
@) =

118

A7) Az 37 HAE WAog ol AUFAEH-EHYET-Elo]| 2A-4-Ppr(5-F R 2AE-2-7HEAA)S 113
Joz Ao, 7] Axd 5-137 5 WHS o] gste] AT, HFEA Al (mass spectometry,
M) E AAE FFES st

96.2% Purity. R 25.7 min. MALDI m/z calculated for C43H43C1N8Na08+ [M+Na]+ 857.28, found 857.62.

5-14. AU FE|Y-EYER-Eo|2A-9-Dpr(5-UEZ-3-WFE7EAA)  (Isonicotinyl-Trp-Tyr-Val-
Dpr(5-nitro-3-pyrazolecarboxylyl))
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[0619]
[0620]

[0621]

[0622]

[0623]
[0624]

[0625]

[0626]

[0627]

[0628]
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. TWYV-Dpr
N__~
0" Y H—NO,

471 Az 33 5
Aoz e
o} gt &

NS )= BAEE st

gt WA o ol AYIEI-EHER-Elo] Z2-HA-Dpr (5-HUEZ-3-9 &7 4Y)E 1L
AR, AFEA A (mass spectometry,

87.7% Purity. R, 21.5 min. MALDI m/z calculated for CagiNiNaOp [M+Na] 819.28, found 819.68

5-15. °|AUFAE|I-EYER-Elo] 2A-4-Dpr (2-4-d A9 Zolux)olAE)  (Isonicotinyl-Trp-Tyr—
Yal-Dpr (2-(4-methylphenylsul fonamido)acetyl

S

120

LT

47 Azel 33 FAF WAHOR o] 2] HE|Y-E P ER-Eho] 2 -2 -Dpr (2- (4~ Fl o D 4 Eolu =) ob 4 E)
g nAgew gHSAen, A7 Azd 513 BAd WS olgste] BN BRI (mass
spectometry, MS)E A A 33}ES o).

o

99.9% Purity. Ry 23.7 min. MALDI m/z calculated for C43H4gNgNaOloSJr [M+Na]+ 891.31, found 891.59.

Az 6. Val-Dpr(acyl)-Pro-Ser / Dpr(acyl)-Pro-Ser2] ¥4l

Zel 7 (truncated) FEIZnHE SIFEE9 AEETH Lol £2 Ao Yegorna T o2 ez JE
=g skgtE, 5 C00H Zete] M #A(Serine) 1 Egtel™(trimer) ¢ HEZHH (tetramer) 2 o] Fo|7 3}¥
E9] e AAAT.

T 7oA Bi= ulel o], Alzd] 4 2 504 AW fPREe] FSEEo] dBP2 Ryl FitFo|goms 579
2H(acids, (2,6-dioxo-1,2,3,6-tetrahydropyrimidine-4-carboxylic acid, 7-methoxy—1-benzofuran-2-

carboxylic acid, 3,5-dimethylbenzoic acid, 5-chloroindol-2-carboxylic acid and 2-fluorophenylacetic
acid) & MAsIA, 7] AFS Axd 3049 T el wet SFES Fdekdvt (121-130).
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[0629]
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o 0P

DMAR, DMF

1.1) 20% piperidine,
i) Fmoc-Pro-0H, HBTU, HOBt, DIPEA, DMF

Frmoc-Ser(tBu)-OH, DIC, CH.Cly
qucHNl”’ nd :

2.1} 20% piperiding,

i) Fmoc-Opr{Mtt)-OH, HBTU, HOBt, DIPEA, DMF
3. 1) 20% piperiding,

iy Fmoc-Val-OH, HBTU, HOBL, DIPEA, DMF

0f0 ¢
il

R...O
1. 1% TFA HN 1. 20% plperldlne
i JOO
2. RCOOH 2. 94% TFA
HeTu Hosr  FmoeHN A N\)L ]Y
DIPEA, DMF :
P
R\(CJ
AN HO
o} 0
A A A
- ol H §
V-Dpr-PS \-Dpr-P5 \-Dpr-PS V-Dpr-PS V-Dpr-PS
| Lo 0 0O = 0
HNTNH 0 E
H o
\
121 122 123 124 125

_79_



[0630]

[0631]

[0632]
[0633]
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\/@,O Fmoc-Ser(tBu)-OH, DIC, CH;Cl; \(L/
HO OMAP, DMF o

FmocHN
Q

1.1} 20% piperidine,

ity Fmoc-Pro-OH, HETU, HOBL DIPEA, DMF @ Q \|/
HN
2. i} 20% piperidine, o
iy Fmoc-DprMtt}-0OH, HBTU, HOBt, DIPEA, DMF Q
FmacHM NJ‘N 0
ol i H §
R

1. 1% TFA

_— H o \@/o 1. 20% piperidine
8] —_——— =
2. RCOOH . -
HETU, HOBt quEHNL‘,N\__/lLN]\“,o 2. 94% TFA
o i H

DIPEA, DMF

o]
o=<{
Q
O
!
{j{
o
S
b\
!
0
[w]
'!_,'.l‘
Qfﬁ
w
Vo

HN HO
Q
HaN Ny Ak
o H g
Dpr-PS Dpr-PS Dpr-PS Dpr-PS

HMN NH 0

126 127 128 129 130

6-1. HA-Dpr(L2E)-TEY-AY (Val-Dpr(orotyl)-Pro-Ser)

ZE7F AX%" 20 mL TORVIQ PP syringeo] <
0.141 mmol)& Wi ¥ DNFE %ol 301t %

[
mg, 1.41 mmol)2 50 mL pear shape flaskol] ¥z

V-Dpr-PS

yZ @)

HN._ NH

il

O

121

# ¥ (Wang resin) LL(100-200 mesh, 320 mg, 0.44 mmol/g,
& A F wgEA AT, Fmoc-Ser (tBu)-OH(10.0 equiv., 541

gul

Q3 of2F JpaR AFS $ F4 CHCl, (4 mb) o F3iH).



[0634]

[0635]

[0636]

[0637]

[0638]
[0639]
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DIC (5.0 ¥%, 0.11 mL, 0.705 mmol)E “37] EFE] H7kek & 0TClA 2083+ wwksiT) (white solid A
). dolA Y SR F I Z?l‘i. ol (suspension)S A F<4= DMF (4.5 mL)o] *o]aL, DMAP (0.1
g%, 1.7 mg, 0.014 mmol)& 7 DWF (0.1 mL)oll HoIA F &4& FANRE F{AZ de] Hrtste] g2
oA 1AIZE Bt 3HE XJEU](orbltal shaker, 130 r.p.m.)E A&3te] £t &vls w43 & DIF,
iPrOH 2 CH.Cl, o2 AA3FAct (2 10 mLb > 1 min > 3). UV &34 (Spectrometry)S ©]&3to Fmoc A

(quantification)st Ay, gAML 97.0%= e},

Fmoc 18&<& E@ié}ﬂ A& A7l A@F(200 mg, 0.088 mmol)=S F4= DMFol 30&3r AEAI ¥, 20%
piperidine/F<4= DMF (4.0 mL)S H7lsle] 1087 =204 3 A3 2" 7](orbital shaker, 130 r.p.m.)E A}
£3}0] gz‘;}o}z | = w43k & DMF, iPrOH 2 CHCL,o2 AHsFE T (10 mL > 1 min > 3). 3087 &37|(

aspirator)& AR&ste] WFHE 3 F JlojA HAEES o]&sto] whgol AU SS Flsiit).

271 Az 33 L WA oR AH-Ppr(Q2E)-TEA-AVE TAGeR F4% F, resin (40 mg, 0.018

ol) & 3 mL TORVIQ PP syringeol ¥3il, 20% piperidine/5<= DMF (0.8 mL)E *}35}04 Fmoc
aFS ¥R Esta, 7taE AAT 94% TFA cocktail (0.8 mL)& H7Fste] d2olA 123 Bk £33 & o=}
gho] ool W, ThAl TFA (0.4 L > 2)2 AlFste] T ool WYTh. § oelas gt S
3te] TFAS AAZE &, 27k oHZE AL83te] 33 Hzbe o] A (decantation)3F3Ath. o]
o AdE FFE &4& W] f8 dA BErE olgsidler, meE § semi-preparative HPLC
(binary solvent system, solvent A: 0.1% TFA/H;0, solvent B: 0.1% TFA/MeOH, 10-90% B over 31 min)Z ©]

10 oo -
B
>,
[o

_ _ o 1 3
g3l g L AA F AFEA A (mass spectometry, MSE ABAH 3g&ES sz, H MR “C R

99.9% Purity. R; 13.7 min. i NMR (400 MHz, D:0): &§6.23 (s, 1H), 5.08 (dd, 1H, J = 7.2, J = 5.2),

S

.59-4.54 (m, 2H), 4.02 (dd, 1H, J = 12.0, J = 4.4), 3.94-3.84 (m, 4H), 3.78 (m, 1H), 3.68 (dd, 1H, J
14.0, J=7.6), 2.36 (m, 1H), 2.24 (m, 1H), 2.11-1.98 (m, 3H), 1.03 (d, 3H, J =6.8), 1.02 (d, 3H, J

6.8). “C MR (100 MHz, D,0): 6174.0, 173.4, 169.4, 169.0, 166.9, 162.2, 152.3, 145.2, 101.3, 61.2,

60.7, 58.5, 55.0, 51.2, 48.4, 40.5, 30.1, 29.6, 24.8, 17.7, 16.9. MALDI m/z calculated for CﬂHQNﬂb+

[M+H]+526.23, found 526.34.

6-2. _ZA-Dpr(7-HSA-1-HZFE-2-FHHAA)-ZTEIA-AHA (Val-Dpr (7-methoxy-1-benzofuran—2-
carboxylyl)-Pro-Ser)

V-Dpr-PS

O =
O

O
\

122

A7) Al 33 T WA ow W -Dpr(7-HEA-1-dl %
] A ekr

5 Febosluae)-mEd-ARS FAaRen, 4
7] Az 6-13 FAE UL oS3t FANAL. AFEA

2 Al(mass spectometry, MS)= AAH 33ES &
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[0641]

[0642]
[0643]

[0644]
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Astds, ‘o NRT 'C MRS o] §3ke] Frbz st

99.9% Purity. Ry 25.8 min. ' NIR (400 MHz, D,0): 67.56 (s, 1H), 7.38 (dd, 1H, J=8.0, J=1.2), 7.33

(t, H, J=28.0), 7.13 (dd, 1H, J=28.0, J=1.2), 5.09 (dd, 1H, J=7.2, J=5.6), 4.57 (dd, 1H, J =
8.8, J=6.4), 4.55 (¢, W, J=4.4), 4.03 (s, 3H), 4.10-3.77 (m, 7H), 2.37 (m, 1H), 2.23 (m, 1H),

2.11-1.99 (m, 3H), 1.03 (d, 6H, J = 7.2). 13C NMR (100 MHz, D,O): §173.8, 173.5, 169.4, 169.3, 161.5,
147.2, 145.1, 144.4, 128.7, 125.0, 115.2, 112.0, 109.5, 61.3, 60.8, 58.6, 56.2, 55.1, 51.6, 48.4,
39.9, 30.1, 29.5, 24.8, 17.7, 17.0. MALDI m/z calculated for C%H%NSO;'[M+H]+562.25, found 562.32.

6-3. 2A-Dpr(3,5-trdulz)-ZZA-A A (Val-Dpr(3,5- dimethylbenzoyl)-Pro-Ser)

V-Dpr-PS

O

A7) Axd 33 U3 Ao w W -Dpr(3,5-UWailzd)-ZEH-AH & A}

13 593 WS o]&3lo] ghAlsldtt. A#E A A (mass spectometry, MS)E AAE 33ES gelslgar, H

99.9% Purity. R 26.9 min. 'H NMR (400 MHz, D.0): &§7.44 (s, 2H), 7.34 (s, 1H), 5.05 (t, 1H, J = 6.4)

4.57 (dd, 1H, J =8.4, J=5.6), 4.49 (t, 1H, J =4.4), 3.96 (dd, 1H, J = 11.6, J = 4.8), 3.90-3.80
(m, 5H), 3.72 (m, 1H), 2.37 (m, 1H), 2.36 (s, 6H), 2.24 (m, 1H), 2.06-1.95 (m, 3H), 1.04 (d, 3H, J =

6.8), 1.03 (d, 30, J=6.8). CNMR (100 MHz, D,0): §173.9, 173.3, 171.7, 169.6, 169.3, 139.3, 134.1,
133.0, 124.9, 61.2, 60.7, 53.5, 55.1, 51.7, 48.4, 40.3, 30.1, 29.5, 24.8, 20.4, 17.6, 17.0. MALDI m/z
calculated for ColysN:0; [MHI] 520.28, found 520.38.
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[0645]

[0646]
[0647]

[0648]

[0649]

[0650]
[0651]

[0652]
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6-4. AH-Dpr (6-F2 2 E-2-J1EHL)-TZJ-MJ (Val-Dpr (5-chloroindole-2-carboxylyl)-Pro-Ser)

V-Dpr-PS

@) =
HN Cl

124

47) Azel 33 FAT PAOR WA-Dpr(G-FREE-2-7HRAD)-TFA-AAS PSR, 4] A

=4 =z
o 6-13 FLdT WS ol &ato] TS AFEA A (mass spectometry, M= BAE sgH=s s3]

99.9% Purity. Ry 28.8 min. ' ONMR (400 Miz, D:0): §7.61 (d, 1H, J=2.0), 7.42 (d, 1H, J = 8.8), 7.26

(dd, 1H, J=8.8, J=2.0), 6.97 (s, 1H), 5.00 (t, 1H, J = 6.8), 4.60-4.56 (m, 2H), 4.01 (dd, 1H, J =
11.6, J = 4.8), 3.93-3.73 (m, 5H), 3.67 (m, 1H), 2.36 (dd, 1H, J = 15.2, J = 6.8), 2.24 (td, 1H, J =

13.6, J = 6.8), 2.02-1.94 (m, 30), 1.03 (d, 6H, J = 7.2). C NMR (100 MHz, D.0): &173.7, 173.3,
169.3, 169.1, 163.6, 134.9, 130.7, 127.7, 125.4, 124.8, 120.9, 113.4, 104.0, 61.0, 60.5, 58.3, 55.0,
51.4, 48.2, 39.7, 29.9, 29.3, 24.6, 17.4, 16.7. MALDI m/z calculated for Cul;CINNaO; [M#Nal 587.20,
found 587.31.

6-5. 2 Dpr(2-ZF o 2 dotAe)-ZEA-AHA (Val-Dpr(2- fluorophenyl acetyl)-Pro-Ser)

V-Dpr-PS

O

WAoo R Wd-Dpr(2-EF 2 A NE)-2E-I-AH S Ao, F7] Az
;I

& g
ol g3ke] Gtk AP A (mass spectometry, W) B FFEL 15},

96.3% Purity. R, 22.2 min. MALDI m/z calculated for CuHyFN:NaO, [M+Nal® 546.23, found 546.32.
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[0653]

[0654]
[0655]

[0656]

[0657]

[0658]
[0659]

[0660]

6-6. Dpr(R=")-ZT &

-A1® (Dpr(orotyl)-Pro-Ser)

Dpr-PS

O = o

Fihd\\rr,rdfi
O

9
I, ofo
ol
o
£
U.?J_*',
o,
ol
on
32
o
ﬂlﬁ
off
Mr
5
o
w
w
2]
o
@D
o
=
o
=]
@D
=
=
=
=
&

93.9% Purity. R, 10.8 mi
(dd,

2.16-2.00 (m, 3H).

M, J=28.0, J=5.
13
C NMR (100 MHz,

n. H MR (400 MHz, D0): &

6), 4.57 (t, H, J=4.4),

D,0):

§173.6,

ZIHEd 10-2015-0081210

-AEE AR, A7) Axd 6-13 TLI BHE

6.29 (s,

4.08-4.00 (m, 2H),
166.6,

173.5,

i
o
U.?J_*i
d
o
Jﬂ

1),

4.69 (dd, 1H, J=6.4, J=3.2),

3.94-3.75 (m, 4H),
165.8,

13k, H NMR}

C MRE ©

4.63
2.41 (m, 1H),

162.5, 152.1, 144.5, 101.4,

61.1, 60.7, 55.3, 51.9, 48.0, 39.0, 29.2, 24.7. MALDI m/z calculated for C16H23N608+ [M+H]+427.16, found

427.27.

Dpr (7-HlEA-1-¥1=

FE-2-715HL)-Z=A-4Ad _(Dpr(7-methoxy

-1-benzofuran-2-carboxylyl)-Pro-

Ser)

Dpr-PS

=
O

O

o2 Dpr(7-wlEA-1-HZ%
olgatel Gt

j
_l_'._

—9— 7].£/\1C‘)E]) _J_ia] /{ﬂa.f_)_ 61—

AR 27 (mass spectometry, MS)E AAH

detient, &7 Al

A—
SgEe el

99.9% Purity. Ry 24.7 min. MALDI m/z calculated for C21H27N40g+ [M+H]+463.18, found 463.28.
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[0662]
[0663]

[0664]

[0665]

[0666]
[0667]

[0668]
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6-8. Dpr(3,5-tjrlEdWl=)-T EA-A& (Dpr(3,5-dimethylbenzoyl) -Pro-Ser)

Dpr-PS

O

128

A7) Az 33 59 P o= Dpr(3,5-tuElzd)-TEU-AFS AP e, A7) Axd 6-13% 5d
WS o] &3le] Al t. AEE- A A (mass spectometry, MS)E AAE FFES FQAda, " NWR 3}

CNIRS o] gste] Fl Felsisict.

rol

99.9% Purity. R 25.9 min. 'H MR (400 MHz, D:0): &§7.46 (s, 2H), 7.36 (s, 1H), 4.70 (dd, 1H, J = 6.0,

J=4.0), 4.63 (m, 1H), 4.40 (¢, 1H, J=4.0), 4.04 (dd, 1H, J = 15.2, J = 4.0), 3.93 (dd, 1H, J =
15.2, J=4.8), 3.90 (dd, 1H, J=15.2, J=16.0), 3.84 (m, 1H), 3.77-3.70 (m, 2H), 2.41 (m, 1H), 2.38

(s, 6H), 2.09-1.99 (m, 3H). e MR (125 MHz, D.0): §173.5, 173.2, 172.0, 166.2, 139.1, 134.0, 132.4,

124.8, 60.9, 60.6, 54.9, 52.1, 48.0, 39.3, 29.2, 24.7, 20.2. MALDI m/z calculated for Cg()H29N40(;+ [M+H]+
421.21, found 421.30.

6-9. Dpr(6-F 22 5-2-I1EHA)-E EA-MJ (Dpr(5-chloroindole-2- carboxylyl)-Pro-Ser)

Dpr-PS

O =
HN Cl

NIRZ} °C NIRS ol 83te] F7h2 Helstgint

99.9% Purity. R 28.3 min. I NR (400 MHz, D;0): 67.73 (d, 1H, J=2.0), 7.50 (d, 1H, J =8.8), 7.33
(dd, 1H, J =18.8, J=2.0), 7.09 (s, 1H), 4.68 (dd, 1H, J = 6.0, J=4.0), 4.64 (dd, 1H, J=8.4, J=
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[0670]
[0671]

[0672]

[0673]
[0674]

[0675]

[0676]

[0677]

[0678]
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6.0), 4.46 (dd, 1H, J =4.8, J=4.0), 4.04 (dd, 1H, J =15.2, J=4.0), 3.93 (dd, 1H, J=15.2, J =
4.8), 3.92-3.71 (m, 4H), 2.42 (dd, 1H, J = 8.4, J=6.0), 2.12-1.99 (m, 3H). “CONIR (100 MHz, D:0): &
173.7, 173.6, 166.4, 164.3, 135.3, 130.7, 128.0, 125.7, 125.2, 121.2, 113.8, 104.6, 61.2, 60.9, 55.5,
52.3, 48.3, 39.1, 29.5, 24.9. MALDI m/z calculated for Cg()H25C1N506+ [M+H]+466.15, found 466.23.

6-10. Dpr(2-ZF 2 Z2H JolAE)-ZE--Al¥ (Dpr(2-fluorophenylacetyl) —Pro-Ser)
Dpr-PS

2107 Dpr(2-2FQ wddotAd)-2E2d-Ad & &4
;l

3 ¢] H
A3k WS o] &3stel FAEATE. HF A Al(mass spectometry, MS)E AAH =S skt

91.0% Purity. R, 21.4 min. MALDI m/z calculated for ClgHg(;FNA;O(; [M+H]+425.18, found 425.24.

A 1, QIEFF-8 ¥4 oA A (IL-8 release inhibition assay)

1-1. Az 2914 A=F 3}5HEo B FZ-8 #H 34 A= &3l

Aze 19) dIBP2 R Aze) 24 Ax RHFEBEY QE-8 By JAREE FAAL. FAYOR,
dTBP2 ¥ SIFEES 75 nM TEE 153 &<t BEAS-2B A (A7 #AX G| A E) ol A glstar, 75 nMe] dICTP &
He F I8 A T 5 Astdrh. AR 4FAL 4 CIM 10,000 x ¢ OF AUt LY 43
"o

o}, [L-8 &AJollA &=, PIERCE A}9] IL-8 ELISA kit & o] &3sle] A|xzte Z2EF

l

240 Eo 2A- X EU-AA-HE S (), D 5= 525N B Rt 2w Eo| 2
A-mER-AR-AE e (5) 3 Jle] BEE BF a2 wY Ewdew vehit Ae BT 5 A=
5)

1-2, Az 394X A=z FE] JEHF-8 £H] A A= &Y

Alzel 1] dIBP2 % Alxo] 3004 Axd FEESC] JBF-8 4] JAAEE SN0, FAHL A7
Ao 1-13 FL3 WS AMESIY. 449, 41709 ke EgtE T 9l Aksly SehE 41 ) F
1071, & 29709 $}3Eo] dIBP2RT} Ak EA4E Zie Ze=E YEEHHE 6). o], olAYIEHY I1F
(isonicotinyl &)< o ZAF F7](extra binding residue) 24 =5+, =3 23 A7) (loose

binding residue)$l Eol=A1 S ek A% 27)(tight binding residue) = WHZOZM, dIBP2-ICIP A% 2
AHT-8 Bu] oA AL ¥ Ao AZHU.
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[0679]

1-3. AZxd 499X A=x3 FFES AEFEZ-8 #H] A A= 9l
= =

42 FEA Axd 19709 sFE F REES ALF 149 sE o
g%k Ad, 1470 3 dTBP2 Bt gab#]l A= yeiwth. 54 A= &b

?‘ﬂl—

[0680]

= 5 =y
= g BT

=

* 3

IL-8
{pgimi)

Rank Compound Structure
Mo

IL-8
(paimi)

Rank Compound Structure
No.

dTCTP 306.7

Dipr-PSM

o

93 &

6.00 " 102 28.56

H

-
M
@C Dipr-PSM

Dipr-P3M

29 9.78 12 98 31.56

103 10.67 13 95 32.00

100 10.89 14 101 34.89

8]
NG

91 14.67 15 dTBP2 WYVYPSM 44,67

Dpr-PEMO)

o}

106 17.78 B8 nd®

Drar-PSMIO)

89 19.11 90 nd®

o

Cipr-PEMD)

97 20.44 92 o ned®

HM

CH
0:3 Dpr-FSM(O)

Dipr-PSMED)

21.56

10 2467 o6 nd®

[0681] [8] nd = nat determined

[0682] 1-4, AZd 5ol A= 315ES] Qe FZ1-8 HH

[0683]

_>‘i

1o 58 BallA Axd 14719 &3HEo| s A F31-8 &H
EEo] dTBP2 Rt} &3%< Aoz el E 4).

st A7, 4 F 10709 33
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[0685]

[0686]

[0687]
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x4

Rank Compound Structure IL-8 Rank Compound Structure IL-8
No. {pg/mi) No. (pgimi)

dTCTP 3068.7

0

@J\uw =Dpr @J‘ww_mr
1 107 19.78 9 110 ¥ OJIE 39.67

o
@‘E‘\w W —Dpi ij WYY —Dpr
2 109 H TL% 25.33 10 113 L L‘ﬁ A4.67

o
a 108 @)\Wk% 2T 1" dTBP2 WYVYPSM 4467
[*]
|
o

4 114 @J\m -opr 27.33 12 118 N@’“‘WWI‘; 45.33
? o
e W=D
5 112 @}\mu_w 30.33 13 120 f j: 47.00
' A LT
HM,
D":b"b
a

@fu‘ww —Dpr
B 115 31.56 14 116 N 47.78
)
LN?J
o
7 m 37.11 15 119 @ka b 54,22
~hH
(]
8 117 W =Dpr 3Je.ga

3k, 2#X (truncated) HEIZW|WE SFEER o]FofR A Zzo| 4o A2 sFgEF} A 54 AZE
gt 313kE Alolo] ARl €448 wusy] fsiA 2 A eA AEEA A (bioassay) S AAISIGITE (&
7). o|ZRH Az 40X Az sFEI Az 5ol Azxg sFE F 24707F dBP2 Evh g E4S B
AL & F dAY. =3 Al xzd 4 L SoM AR A9 ) FEEES AHEW, AlZzd 49 93, 99, 103,
100 233 Azxzd 5 9 107, 109, 108, 114 9] 4Hacid) & F 3/ stg&E<9 4Hacid) (7-methoxy-1-
benzofuran—2-carboxylic acid, 3,5-dimethylbenzoic acid, and 2,6-dioxo-1,2,3,6-tetrahydropyrimidine—4-
carboxylic acid) & 7] AlZd 4 9 5 54 a2 Aoz Yestt) (99/109, 103/108, 100/107).

1-5, Az 69X A= HFES] JEFZ-8 1] A = &Y

olEo] i3t W& A HAF (IL-8 Release Inhibition Assay)S HAIE A3} 107] % 8/ 3g=E0]
dIBP2 Wt} &34l Ao x 1At (i 5, & 8).

_88_



[0688]

[0689]
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x5
Rank Compound IL-8 Rank Compound IL-8 Rank Compound IL-8
No. (pg/mil) No. (pa/mi) Na. (pa/mi}
dTCTP 630.0
1 127 145.5 5 124 161.0 9 dTBP2 179.5
2 128 149.5 S 126 161.0 10 129 1815
3 130 153.0 I 122 167.5 1" 123 197.0
4 121 155.5 8 125 171.0

AFo] 2. A=A (competition assay)S o] &3 ME3Z &4 ZHAAL

dIBP2 & <7t 2 st Alxe 2 WX 65 F3 HE=ndY s3tES AAsta sttt olE FH3Eo
Ao 1A QQEFF1-8 1] A EAdo] ﬁoi‘rlr AL dICTP <¢Fe] AFol 7|13s Aoz Fdaiict. ek
719 2L AFS 18] ek Alxzd 2 WX 68 FE dE BRE FEmrHY 33E uste]l AE
A (competition assay)E AAEAoH . 317 & 60l 102 EwolA] AA St=A o] AFe327)9 &
UeERlTE. EE & 9 Axd 28 Esto] Alxd 3FE9 in situ A=A (competition assay) 23}
‘/Pﬂ'ﬂ Aoty 7] = 94 yEld AFRFE o] AYFEY Ab(isonicotinic acid)® obdste s3E s)
Fol| ATt

XX ET
ﬂalo o
g
on !
174'

iy
e
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X6
Rank |Compound No.|Competition %] Rank [Compound No.|Competition %
M11 100
1 135 418 17 10 8.62
2 129 478 17 20 962
<! 123 5.06 19 43 9.84
4 118 713 20 12 10.18
h 115 7.56 21 ] 10.41
6 9 7.81 22 61 10.52
7 134 7.88 23 14 11.08
22 7.92 23 52 11.08
9 8 8.03 25 13 11.20
10 1 (dTBP2) 8.25 25 23 11.20
11 116 8.53 27 K| 1.3
12 18 871 28 120 11.34
13 44 8.82 29 122 1155
14 T 8.94 30 21 11.62
15 17 9.28 N 110 11.88
15 21 9.28 32 25 11.99
[0691]
[0692] A3 3. JAEFZ1-8 FH] HA] FA A3t I gk A

[0693] A7) Add 1 2 29 AnE EUiRste] nuh @4o] 79 sgEo] ol ZAAE Fsy] A8, A9 6671
o eSS AT 10 &2 S8 ol T 22719 SeFEE2] 1Cy #tol dIBP2 (ICs = 960 nM) Xt}
o

2 Yehgen, 53] 110 & 7 W 10 3 7He RS FRIEATh(E 7).
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[0695]
[0696]

[0697]

[0698]

[0699]

[0700]

[0701]
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x7

i Com::und Ca (M) Cum;z;ition Rank Comh?:und ICso (M) Com:;::iﬁon
1 110 0.00436 18] 15 89 0.08336 43.0
2 107 0.00588 81.2 16 108 0.09535 174
L a7 0.00739 G200 17 106 0.1306 91.3
4 123 0.00770 6.1 18 141 01774 564
5 13 0.00801 591 19 91 0.1828 79.0
6 95 0.00961 816 20 82 0.1866 356
7 112 001542 441 21 99 0.2087 7.2
& 121 001572 16| 22 101 0.2467 617
9 124 0.01605 688 23 111 0.2527 271
10 98 0.01614 929 24 128 06275 61.4
11 100 0.01838 BO6| 25 12 0.7653 102
12 126 0.02161 560| 26 93 0.9057 811
13 108 0.03871 214 27 dTBP2 0.9600 8.4
14 102 0.06284 955

A3 4. gd=r] FE mddXe] NE|en e H3FE] FE3HE B4 FHA
4-1, dTBP29| =317 &4 HAL

W2l (ovalbumin, OVA) o2 <ar]d =3 A
(orientbio), Zt 3 5-6ue]) oA 9] dIBP2 o AEdHH FAd& FAHH. 4 a2F6vre]/1H5) 9] w28
S dadRmow Witk (sensitization) A171A, 2.5mg/kg TE 5 mg/kg 2 dIBP2E AHeldta dudRwIow {
U-S-(challenge) & Yo Zith. dIBP2E ﬂﬂﬂ A9 3-S5 (symptom score) 7} FAsR oM, FE fEH O
SA(eosinophi Dol AEslE AL <4 4 AATHE 10).

et wpg-~ wdl (55%, Female Balb/c

&‘Oﬁ il

oy

HU

4-2, ¥ drgel A7tsk JelerdE 35Ee] AEdE T4 HAL

Wb wl (ovalbumin, OVA) o2 g 274 718 A28 33k w$x~ mP(558, Female Balb/c
(orientbio), Zt w4 5-6uwlg]) o 47| Agd 1 WA 39 AFAE B2, 3719 g3E(122, 123 2 129)&
AAsEe] AHEsh & AESH FAS AASIAT. &) 3719 FERE BE A ALEd JFEEY F2E U
Ebdl Aol

ZT

y 9 H 9
: o A OH H [;]“W“j/koﬁ : [;]ﬁrﬂjmeH
“’L “OH m@' N&’ADO “OH Hy 3’go° “OH
“NH

© W NH
o -0 x'A'“\*-]‘)QO
oow, 12 12 129
CagHagNsOg" CaaHagNs 0y CagHasCINsOg"
Mol Wt.; 562 5816 Mal, W1.; 520.598 Mol. Wi.; 466 8949
ClogP: 0.83 ClogP; 1.14 ClogP: 0,72
FAHo R wSAES JekRul o7 wzksl(sensitization) A7]1aL, Smg/kg ¢ HAE|Em|HE A EES Fo
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[0702]

[0703]

[0704]
[0705]
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g F, ddRvoa {ubihg(challenge) S dozth. 71#A #HEMZAN HAL (bronchoalveolar lavage
fluid) oA <1EFZ1-5% mouse IL-5 ELISA kit (PIERCE)E o]&3le] Fslgion, # Hute] n|TdA
(hyperplasia) < Periodic Acid-Schiff (PAS) Al°F(Sigma-Aldrich) 2.2 §i4j3to] 2<1sk3itt.

o>

F7] 3258 7| 9A HEAZ N AL (bronchoalveolar lavage fluid) oA SIE]F71-5 o Fu]ZS & A3}A
FAARI(E 11), # 229 Awte] FAE dASA gRAHoH(E 12), 53] 1229 5tEe aydirt 7
Ao 2 e

N

o
rlo

ER, FAHOR 2ol ST L 1202 AAstel, Y] del2r] rhes S g Rt U A
Ao 37 58 AW Q. ) wle TaE FhHoR Asw ) SgEEe F2E Uehi A
ot

s/

O SaH
Y3y o
HN NH
\(l’}[’ 121
CosH3sNgO7S" Ca1H3oN;Og"
Mol. Wt: 575.6566 Mol. Wt: 526.5197
ClLogP: 0.40 ClLogP: -2.31
A7) 2709 e Al 7)1 3A HEMF N AL (bronchoalveolar lavage fluid) oA QIE]FX1-59] HH|E &
HHow oAstE AS & F AATHE 13). w3, # =2 JuE Hematoxylin and eosin (HEE) Ao &
Azt Wels Al om, Huh vy dAdo] A S FHAT F AATHE 14).
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pswmmavessin || @ [ @ i
for an extra binder on N-terminus

2
B. Introducing a Dpr as a linker n ﬂ .

internal residue

L1 L

_93_

ZIHE3 10-2015-0081210



ZIHEd 10-2015-0081210
EH2

A. 15t washing

Released Mtt-OH "f
Internal standard BHT
O 5 AT

., OO 1 i
f OH s L ;

B. 2"9 washing ]
{ u
i I
¥ i A
C. 39 washing 1 1
D. 41 washing T
” T i
E. 5" washing r
ZH3
HN
A ]WH i
HN {L N I \)Lou
3
s\
g COOH ZHTHo| tetramer (2 A]0]4)

NH, ZCHO| tetramer (& A|045)
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A. 4 acid structures were commonly more potent than dTBP2 in both oxidized form
and non-oxidized form

OH
0 OH o

3 o 07 = 0
e | S O B
0

B. 11 acid structures were more potent than dTBP2 in either oxidized form or
non-oxidized form.

. OH ™
0 OH %\(\(0 0"
0N
-~
0 5 0%—/ HNWNH &
OH I .
\
OH i OH

OH 0’)\
o) N
S 0
NC
17
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=

=

H

el
[=)

Inhibition of IL-8 secretion

30g
250

8 8 8 %

= o
,ﬂ (ru/Bd) g-)

= e} [}
m Ly w u
{ I

.,E__mm_". 81
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=
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N

el
[=)

0cl
621
871
Ik4}
9zl
LEE- 6T
A
€zl
1221
¥4}
Fzdalp
— -d1DLP
FoN

o

-

T
o
o
=]

T
o
(=}
o
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T
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o
=]

400-

1000+
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T
(=4
o
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k1

dTBP2 : WYVYPSM
250

200 +

1.5 +

:5::-I \l
P LLLLLELELEY
Q%

1.00
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il

T g

0

E?EE:E% ‘:"“I“‘QEE
G 3
EH]10
100} T
2
a
3 s}
E ol | é
g ' [
i o
nl 4 A A i i
NC PC +dTBeP2 + dTBP2
(2.5) (5)
*p<0.05; **p<0.0L significantly different from the negative
control (NC) or the pasitive contral [(PC) value.
B
aws
400
§ m -
S | ~N
H
= 100
&
ul |
NC PC + dTBP2 + dTBP2
(2.5) (5)

“'p< 0.01; ***p<0.001, significantly different from the NC
or the PC value
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IL-5 (pg/mi)

OVA-OVA -

OVA-dTBP2 m]—| %

PBS-PBS
OVA-122
OVA-123
OVA-129

** p<0.05, significantly different from the OVA value, n = 4-86

EHI2

D.OVA-122 E.OVA-123 F.OVA-129
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EH13
15-
£ 10
E-))
=
5 s
0 |ll| & 1 L]
I 85 &
< & <
s
2 3 d
L=y p P
A.PBS-PBS

C. OVA-97

Az

<110> Ewha University — Industry Collaboration Foundation

<120> Peptidomimetic compounds comprising chemical formula III and
pharmaceutical composition comprising the same for treating
allergic disease

<130> DPP20140004KR

<160> 1

<170> KopatentIn 1.71
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<210> 1
<211> 7
<212> PRT

<213> dTBP2 protein
<400> 1
Trp Tyr Val Tyr Pro Ser Met

1 5
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