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ARIMEICEWT, Ci_¢ ZIFIIFEHREDZRHEE T 2RKRE 1 ~
BDTILFIEEEKRL, XFI, TFIL, FOEL, 41V TOEL, /I
RIVTFIV, AV TFI, sec—TFIb, tert—TFIL, RYFI, 1 YRY
Flb. ANFVI, AYNEVLENIRINDG,

ARBMEICEWT, Ci_ 1 PILFIITEHREDZRHEE T KR 1 ~
ADQTIVFNEEZRERL, AFI, TFII. FAEL, 41V TOEL /L
RIWVTFI. AV TFI, sec—TFI, tert—TFILENMFIRIN DB,

X (1) DEEMTBNT, R XIER, ELTHE LVWEBRERRY I
s Pp—ERAOFITIZDNAFI, 1 —=FTFILAFIL, 2—FTFILAF
e FIZWAFIL, =AYV RYILXAFII, 2= (TH=AIF/—4—
AI) AFI, 3=RYYFIZIJAFIL, 7). p—ERAFI T
ZDIRIND,

Y i~Ys& LTIKRRFIIEAFILDIFEH L LY,

[0018] AFBE{ELEY (1 a) QEGERE

AFEBLEEY (| a) IXTTRBORF—ALTICH>THREIN S,
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I
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R !!% F:xs l 59 Rig
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Ps '“NHCHCI"'NHCH% “NHCHﬁ"NHCHﬁ NH-CHCH=N-O-# § {V}
|
O [ CF i (o)
II% ifi" F”ia 1?9 Ry
i
KH ,CHG ~NHCHC ~NHCHG ~ NHCHC -NH-CH-CH (ita)
O O O [ NOH
R1 Ré Rg R4 Rg
cycfc( NHCHﬁ NHCH{I? NHCHﬁ NHCHﬁ*NHmCHﬁ?-) (lia)
X4 X2 i X3 X4 Xs
vomom oo
i
cyclo (“NHCH%”NHCH% "NHCH%"NHCH(’?‘: - NHCH%-} (1)
Xy XQ X3 Xd X5

AF—UIb1

[0019] [1] RERTFRT7ILRFIL—FHE (V) O&LE
RE7I/BRTILRFVL—8E (I Va) EAMNOFERICEN., a—7
T/J7ILTERP,;,-NHCH (R,,) —CHO&7X/A4F>—2—-400
MU FILBIEEE. BHAEDS, FILMIRFILERVTRIGIEZZEICE
Y, BEX N3 (Inokuchi E. et al. Org. Biomol, Chem. 9(9) 3421-3427.
2011)Z8R) .

[0020] (RERTFR7ZILRFOL—FRE (V) & LERORET7I/BER7ILRF
h—wRE (1 Va) ll, (rE7X/8BP,—NHCH (-R,) —COOH
(MiE6~9DEY) ZIERREIE, RTIFRRESEHRT DI EICLY
fibhad, RT7F REEOFKIE. TRERLIMORTF NEEEGBIEICHR
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[0021]

[0022]

D2TEEIND, RADHWERFECREEDREREE L TR, AR KL
TD (i) ~ (v) ICEBEBEINLEFEDETLNDS ;
(i) M. BodanszkyX&ZTUM. A. Ondetti, RTF R - >t R (Peptide Sy
nthesis) . Interscience Publishers, New York (19664F)
(i i) Schroeder& ULuebke, ¥ - R7F K (The Peptide) . Academic Pr
ess, New York (1965%F)
(iii) REEXM, RTFREXOEMEER. WE (19755F)
(i v) REBRARUWMEREERE, £LFEHRBE!, EHEDOLFIV, 2056 (1
9774)
(v) RERREE, MEXMORAR. HB14& RTFFEH. LBIIEE,
LEOFRET7I/VBOBEICEALTE. RTFRERICERATE 2RERE
MEREEZRAVWDLIENTESA, BIC, DRI A I MEHNL W, AR
A4 IREELTR, BlZIE DCC, DIC, N—TF)I—N — (33—
IAFNTI/TANIN) ANVKRIAIREFBULLNE, ThbICLDE
HEAEICIE. Z I emERmE (FIAE HOBt, HOOBt, HONB
) EEHICHRET I /BEERBREICRINT 20, XIEHEREKYIXITH
OBt IRXRTFINHBZWEHOOBtHBZWEHONBIRFTILELTHLD
CHRET I /BROFEMHEZT > RICHEBICHRNT 22 &N TE S,
FRET I /BOEMHEPHESDBESICAVWONBES LT, RTF
FEERICERLDZ2ZEPMHMONTWEIAENSEEERIND 5,
A&, DMF, DMA, NMPZ%OER7 I MR Y/O0x%>, /00K
WALEDQNAT ERILKFRE. M) 704018/ —)LEDOT7 IV
 UAFILRVEFY REDRIVREY RE EVI Y IAFHD T h
ZeEROT7SVEDI—FTIE PN, TOEFZ M) ILED=
NUER, BERBRX T, BFRRIFILEDOIRATAEH D WNEINSDEED
EEMENAVONS, RVBEERRTF MESHRRISICERINES
ENAONTWBEHENSHEHEERI N, BEHN—-—20C~5 0 CogEmAN
LEEERIND, SGEHEEINhAE7 I /VBFESKEBEE 1. 5~5F8%T
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[0023]

[0024]

Auwbonzd, —veER) UYRIBERWET R MNOER., BENIT+L2EHE
ICIEFREEDOREEZT) &< BERIGERYIRT 2 &ICLY+aAiES
HITDENTES, RIGZRYRL THHoREENEONRVE ZITE
 EKEFRRIE T EFILA ISV L ARV TRRIGEIENKIE? I /&%
TEFIET B ENTE S,

FERORISICAS T RETHAVEREORELR LS CICRER, RUZOR
REOKRE, RIBICESY 2BEEOEMHEFEIANOEIIANOFEDL
SEEERL D %,

FER7I/BEBRO7I / EORERE LTI, AIAE. Z, Boc, Fmo
c. Pbf, tert—RVYFIAFTHILRZIN, A VRLZLFFHILR
. A=A NFIURYINFFVHALKRZN, Cl -2, Br—2, 74
RUFNFFRTAHILRZL, MY TLAQTEFIIL, 7490400, RILI)L
C2=ZhAT7IZINARNT I, PTTZIWKRRT 4/ FEAILEDA
Wohd, PL¥=v0I 7=y HORERIE. sidkO7I/BOT7I/
REEDM, 772V EIC2HFDBo cENMEALLY —Bo c&EEN
Auwbhnzd, AILRFUILER, BIZIE. ZILFILIZTIE (BIAE A
FI, TFI, FOEN, TFI, tert—TFI)L, QR VF), ¥/ 0O
ANFDI oanTFIL, PoaF I FIL. 2-TEHIVFILEOEHRK
 PRRE LKBBRZIVFLIZRTIVE) . PILFILIZRTIVE (BIZ
. RYDVIIZRTI, 4—Z ARV INLNIZATIL, 4—ANFIRVY
IWIRFII, 4=70aRVYINLIRAFIL, R RYILIZRFILE) |
TxFIIWNIRTIE, RUTLFFRISAINRZILE RZTIRE, tert—7
NESAILRZIVERSI R, M)FILE RS Y MMEFICEL > THRET S
ZENTED, £ VOKEER., FIAE. TXATIMEXET—FTILEICE
SDTHRETDLIENTED, TOIRFTIEITET ZEE L TIE. BIZIL,
TEFILEZEOERT LA/ AL, RYVALEOTOSI, RV IIILAF
SAHAILKRZIL, TRFVALRDIINEORBIOFEINIESENAVLH
5, £, T—FILICETZEE LTI AL Ry, ThZER
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[0025]

[0026]

OEZ=Ib, tert—TFILNETHD, FASVOT ./ —ILEKBEDRE
ErLTld @AE RyY), Cl,—Bzl, 2—=raORVY), Br
—Z., tert—TFIFENAVLNE, ERFIUDAIFTV—IILEDRFRER
ELTIE. AIZIE, Tos, 4—AKFL—2, 3, 6—hFYAFIRVE
VARIWKRZI, DNP, R IUNFFIAFI, Bom, Boc, Trt,
FmocEARAWLNS,
AFEBFICBEVWTHEELCIE, a—T7I /REEIFIFmoc, Boc., Xi&
PbfTHhHd, FELLIEFmocXIEBocTHY, mEFGELLIEFm
ocThd,
AFERICBEWTHELLIFE. PLF=v0 7= ) BEOFREREIEP b f
XigBoc (V7Y /) HIL2HFDBocHEE LY —Bo caEL)
ThH b,
AEBICBWTHE LK, FOYYDO7 =/ —ILEKBEDRER Zter
t—TFILTH D,
FERT7I/VBOANKEIIILEDFEREINZEDE LTE, GIAE, &
ST BEEKY. 7YR EEIZRFIL [(PLO-L (BRI R¥4 o0
O7x/—J), 2, 4, 5—hNYXFIRYEYZILKRZ)N) 7007
J=l. 2, A=y =bOT7x /=), YT/ AFILTIIA=I, RZ=H
O7x/—J)b, HONB, N—ERAFYRIYIR, N-—kbROFVTH
IWAZR, HOBt) EDTXFTIN] FHABAVWOHND, RAIZI/BOT7 I
JEOFEREINLZEDE LT, BIZAIE FIETH) V7 I RARWS

na,
[2] RERTFRTZILREIL (111 a) OIS
RERTFRTLRFSL (1] 1 a) OARIE. REXTFRTLEF

S L—Hifg (V) Oa—7 3/ REERUEBEOREICLYITbN D,
a—7 3/ IRER, RUBBEOREDAERE LT, BIxIE R5YTL

—BHDWINTIUY L - RRFOMBEDHFE T TOKRI P TOREAME

TP, Flz, BKT VKR, XY VRIVEVEE, MY TA0OX5 VRN
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[0027]

[0028]

AU N I7LAOBBEHEZVIEINSDREREICEL ZBUEP, VA
V7OELIFILTIV, MIIFLTIV, ERYI Y ERSIVEIC
L BIRBENIEBAH D, F/e, BIAE. TISEDNITILFILISIVICED
BT, RUOBKRT7VEZT7HRF M) TLICEDETEFERAVONS, LR
MIBICK BREF. —RICH—20C~4 0COEETIThN S A, ERUNIE
ICHEWTI, BIZIE 7=V—Ib, 72x/—)b, FAZT=ZYV—Ib, X571
V=, RSOLYV =, DAFIANT4 R 1, 4=—THVIFF—)L
1, 2=IHVCFA-NFOLIBRDFF VHRFIORMABENTH S
o Tt ERAFVVDAIFV-NRERELTHWOND2, 4—-U=h
O7zZ)VEIFEFAT7 /- ILRBICEYREIN, N T 770010 Y

F—ILREEE LTAHAVWLONZRILINEGEREDT, 2—-IT9 VI F4—
e 1, 4=TIVIFA—INEOHFRETOBRNEICLBRELUNIC, BK
AT M) DLBR, &7 VEZTHEICLSTZILA)REBICEL > THRES
nd,

AFERICEWTE, a—T7I/(FEEELTFmocEAZFERAL., BED
BrElE, Yoryooxsd vt MY ZLAOQBBRCN) Y TOELY S Y
ERWVWTTY ZEMTFELWL, ZOFE. Fmo c EOREIGIEEWLE, 4
ZIE, 20%ERY Y /DMFBARICEYITONZ ZEMFHE LWL,

RG#IE, BEORBRE, &zl At - hZLo0%vNIZ574
— - BEIAY NI ST 14— - BREREFEHEAEDOE TEAKBLEMEBER
BEIZIENTED, LEEAETESNIILENDERETH 25,
PHDFEICE > THHBIBICERTHIENATES L, HICETELNE
HEE. AHMOFEICL > TEBMKICERT DI ENTE D,

[3] REBRRARTF REFEEK (1 1 a) ORIE

RERKRTF RFER (I 1 a) OREIF. REXRTFRT7ILRFV A
(1'11a) ORIERKBICEYITONS, BRIERGIE. BEAED, 7ILR
FoLENOF LR BEZMADIEICIYERTHIENTES

]
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[0029]

zzTenasrveEEiE. NBS, NCS, NI SEsERATE%, A
BEICIE, IR ThIEROT7SY, 2=XFI-FhZEROTSYV
CIFFRYY VIFINI—TIL, OARVFILAFILI—FTI, 2—X%
FESIFILI—FTIL, RVEY, MVIV, IARNFIIHY, AFHY
CANTEY voOAFYY, voOoOxXxdy, sO0FRMA, Y/O0T
G NEYAFINEKRARSIIR, IAFLAZIHY/)P /v, DMF, D
MA, NMP, JXAFILRIEKEFYR, 1, 3=IXF)L—-3, 4, 5, 6
—FhZERFO-2-E)IY /Y, XIFINLDREBEENHD, BE
IiE. NV IFALTEY, DAV TAELIFLTIY, M) TFLTIY
N, N=UXFLTZYY, EYVIV 4—(JAFLTI)EYIVE
Y S

AFERICBWTHZELLIEZ. DMFA, NCSZRAWTHERIL., )T
FILTIVEBRELTHAWSIETH D,

[4] BRRTF FFEGK (1 a) ORE
REBRRTF RFER (1 1 a) HhOBRRTFREEK (1 a) OR
B, EBMBICLDZIIRFILADTIVIYADET. RUT I /BRAIH
REEDOREICLYIThNh S, AHFEEDOREIZ. BIORIEWTNICT
2THLWD, WELLREFETDRICITOIZIETHD, EBRMEIF. B—3%
ETHO> THRE—RMETHo>TH LIV, FELLIETE—RMET
H5
Y —RfREE LTIE, SFx—Zwv T, RSV L—jRFKR, 7Y LR
W (Pt0O,) . N—jvvifE (KBBILRXZTTL) ENHd, BEELT
&, X5/ —)b, TH /=), 1=7ONR/) =)L, 2=7OX) =)L, 1Y
JONR) =), 1=TH )=, 2=TH /=), tert—TH /) —)L, RV
T, MLIV, F2LY, 70OXRVEY, YrOOxXd Yy, YoOnQx
&, mEbRFR., MLIY, IARFIITSIY, FhZEROTIY, 2
—AFIThZEROT7SY, DFFYY, DIFILI—TI, Oy
FIAFINI—FTI, 2=—AKMNFIIFINI—FTI, P, XFIITF
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[0030]

W hY AFNAYTFILTEY, DIBK (SAVTFLTEY) . ¥
sanFH /v DAA (7 ZLO-L) . PEMZMNVILEDSD
%,

AEBICEVWTHEZE LK, Bxflld, SF—=—v L THY. BEIL.
EERR U XY/ —ILDREBETH D,

RISEREREDREE. AidDa—T7 I/ REEROBEOREDHERER
ROTEEAVWTITON S, AFRBICEWTHE L& M) 704 OFBS
. TMSBr, FA7=YV—lb. m=J LYV =), ROCTHIVIFA—ILD
HITNVERWHIETHD,

BE., REXTFRT7ILRFS L8 (V) OBEEZRET ZHIC. A
HEREEZRRICRET DI EETETHY . TOHE, BRRTF REE
h (1a) OBEE. (111 a) hoAEREEEZRE L/ AIBERRER
TFRPIVRFD L% [3] EAKOFEICLIYRIEL. 85N RAIHER
BBRRRTF NEERZ LBOEBMBEICLYETT DI &I YiThbN

]

PIOVEERRNRTF REFEEHE (1 b) O—MFMENEHE

RIC, RTFREFEED 1 ODATIVVICBRINEBIARTF REFEK (
| b) OBELGEICOWTHRRSE, X (1 b) ObEWIE. —HBIC. LTFTOR*
— L 2> TEYET DI ENTE S,
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(.

Pild. a—73I/REETHY.

R 1113, BEBEICHUTAHEMREINAEEDOT7 I /BRAIHTHY.
Pid. a—73I/REETHY.

AT AR BECSCCREARES AEROT I S B, -
EfEE LEREATF FETHY, riZ1 5201 200%ETHY,
R RUA, - - A, TRATAR [ RUA - - - A WSS 3

EREODT7 I /BAERVCEREORTSF NEERYT, )
(1) RERTFR7IRFIAL—FE (Vb) ot
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RETFI/EBT7IRFILEE (1 Vb)
[{613]

Ri
Py ~-NHCHC=N-O- 815

H{IVDb)
&, £ [1] ERABOAEERVWT, a—F7I/7ITERP,,-NHCH
(R,0,) —CHODKRDHYIZ, P,,-NHCH (R’ ,,;) —CHO%ZHEWT
sLEXN B,
RERTFR7ILRFS L—HIE (Vb)
[{614]

Rj

P-& 1A ~NHCHCH=N-O- &5

# (Vb))
& ERORETI/BTIRFOLA—&EE (1 Vb) I, £ [1] &R
MDA EERBWTC, P,—NHCH (—=R,) —COOH®DKHLUYIZP—A" ,

—OH (Hh, A’ & BEICH U TREIMREINERDT I /BRI
HRY, ) ZAVWTHEINS,

(2) IRERTFRZILRFIVA (1T 1 b) O
k&t (11 1b)
[{£15]
f‘?ﬁ
HwAH"-Nr~NHCHﬁH
NOH
# (1 11b)

DERIEIE, £5EE [2] ERAKOFEEAVWT, RERTFRTILRFIL—
e (V) ofbYil, X (Vb) OEEMERVWTITHN D,
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(3) RERUARTF FFEHK (1 1 b)) ORIE
FRERBKRARTF REEK (1 1 b)
[{£16]
TR%
cyclo (=1 A, —NHCH%—}
NOH
£ (I 1Db)

DOHIEIL, L5 [3] EAKOFEEAVNT, REXRTFRTPILRFRI L (

1 1Ta) obyic, K (111 b) OIb&MERVNTITHORS,

(4) BIRRTF REEHK (1 b) OBE

BRRARTF RZESHEK (1 b)

[1E17]
1311
cyeio (=4 1+« A ,— NHCHC-}
NH
X ([ b)
OIS, £E [4] CRABROAERERWVWT, RERRRTF RFEZK (|

la) ORDYICK (1 1 b) OEEMERVWTITbNI 3,

r&eE LT, FELCIERTARWLTOTHY, LYUFELLLIFTRWLWLD
ThH b,

BB, RERTFRT7ILRFY L—H#iflg (Vb) OBEERET BHRIC,
AISHRERZRFICRET DI EEAEETHY . ZDHFEICEH, BRRTF
REEEHK (1 b) o&hElE. (111 b) AhSAEEREREARELAIHE
RERTFRTPILRFOLERAVWT, Lk [4] EAKOAEERWTT
bhd,

[0031] AFEA{LAYDER
AFEBLLEWIE, CXCRAEZDEEMN) HY RTHBCXCLT12/
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[0032]

[0033]

SDF—1.DFEEER-MNICEET2ERZELTWS, Tk, #BhT 3
EOIC. MHIVERZET 2 I ENEBRMICHERINATWS, LEN>T
. CXCRAEMFEZBEICBMNDERICHT EERXIEFHOLODEE
ERMOEMRDE LTHERTZ2IENTES, BitERE LT, AXIE
 IAXERH I VERICE > TERRY/ XIEFHINDERER. 184~
NEBHIfER A, KE. BEHESY VY FEOECREERER. RUPCXC
R4 ZFERELTWHERE. AlxIE. AR BEE AR 8. HRE
. REGEE. REE. BE. MEE. BRSO KGE. HiEE BBo>
. BiEER. SME R SRE. SEEsE. XEE 26E. AE.
FERE. WEE. AIIRE BRE RERE Bt BiEE Es. F
WiRE, VUNE, RCENLDEBHIEITOND, /. LELOM. Bif
faMEEICAVL SN 2 MRHMEROEBROHDFILE., FIAIEIERT F
) U RERSRUEBHEDARERICH T 5B EMBMAEREDRICBERER
MeBRICTDEFNELT, RUOBEEBRAARE L THEFERATEHIENT
x5,
AFRPLEEMZEEZETEMES L THERT 25GI1F. BEFRICEST
ERMERYORAREERT NITI VN, FIZIE, BEICH U THEKREREL
Bl h7EILE, T)VFIUE. w4700 TELEEE LTROMIC, H
BZWNEKE LIFZENUADOEZNICHFBR LB RE DEEMEARR, XIFR
BREIEOIRF O THROMICERTES, HIZAIE, AERPLEMEE
BEMICRDO 5N LK, BRA. BEA. BEHR. ZEA. BeilFe s
HIC—RICROONTRHERBICERINIBEMAEXRTEMT D2 &I
Lo THAILTZIENTES, IhOHRFICBETI2EMKPEEFIERIN
HEDOEYRBTENBONDILDICTEEDTH S,

feEl. WL BFIENT 2N TEHRMEIE LT, flaEES
Fr, A=V RY—F, bSHYNHAL, PSET7TLDOE D BRIESH. &
BHEELO—R0L D BEFE, -V 25—F, €S5F V. PILFUVESE
DLORBALH. AT 7V VBT IR T LDE D BEER. ~anE AW
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[0034]

[0035]

XiFHyAY DL BEERE, -V N, PHAE/HBXEFT)—D
SO BRBEHRFFESHVNOND, BRBMAMEN D T L THBHEICIE. Fl
YA TOMBICE SISHEED & S WRRIBHREERE T2 &N TES, &
D7D DEBERRYISERNAKD & 5 ABEhOEEYE. $ARKH. BT
HEOL D ARAELENEE L BMIIBEI L 2F0REORAIERKIC

LD >TRETEIENTES,

SEFRAOKMERE LTI, FIZIE, £EREK, T RIEPZOHOHEE
RESUERR (FlziE, D—VYILEKR=IL, D=v>v=hr—J., B+ b
)0 L) FNEF LN, EYAARBMEEF. AIETILI-L BRE T
/=) . RYZIL3—) BAE, FaEL>yFYa—i, RYTFL
) A=) o FAF UHEREESER (BIXER) VIR—K80 (EE
). HCO—=50) F&HALTHE LV, FHADOHEERE L TIEIT i,
REHENHIT O, BREMEFIE LTREFBRVIIIL, XRUIUILTILT
—VEEHALTH LW, Tk &EE BIAR ) UBIEEER. BiE7
MUY LRER) . EELEE (Bl \ERVFILIZT LA BRSO
1) ZEH Bz, e bOFZILTIY, RYZFLYTYO-)
RER (BAE RYILTIO=I, T/ =)b) . BRERFIERIE S
BLTHIV, ARINFFRIGES, BULRT Y TIVICERANICTIES
na,

CDEIICLTHRONDIBAIIRETEBETHDIDT, HlAEE bPIE
ILEY (BIZIE DR, Sy b, BILEY M 9FF EVYY, TH. T
Yo RA AR, L, v beE, FURVYS) FIIRLTRET S
ENTED, AEKBPLEMOREEIR, BEISE. ERFICIVERIHDN
. BOXETIHE KEGOK gl LT—EICOTEENO. 1551
0O0O0mg., IFFELIEMT. ONMB500mg, LYFELLIEH1. O
N5200mgTHd, FROMICKET 2HERF. KE6O0K gl LT
ZFO—EDHRSEIFBENR. EIR. BEFEFICL>TEELDLD. fIX
EESEFOFTIE—EICDTRENO. 01H75300mgiRE, FZHLL
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[0036]

[0037]

[0038]

F#0. 105200mgRE, LYFELLIFHWO. 1105100mg#E
EE#ICESICEIYBEThIELV, LOBYDHEED, KE6 0Kk gHk
WICHBE L2425 922ENTES,

AFEBALLAEDIE. OENEHAL THRSLTE LW, HAICEL T,
AFEBALLENEHRENORSRBILREINT, AFEBALENEHREY
E, BEWRITH L, ARIKKESLTELVWL, BEAZEZEVWTERSLT
LW, HRAENOBRESEIL. BRLBVWONTWIIRSBICEThIEL <
. EBERR. HE5IL— b RR HAEDEFICIYERRRTLZIEHT
x5,

AFEPLLAENEHAENE DR ESHEIR. BICREINT. ARBLEY
XIFFDBEHEEY A, ABFXXIERBEEZEZSVWTHAEGHOILTULRIE
SV, TOLIRIEEE LTE. AR, (1) AFERLEDEHFRE
e ERBBICEALL TEONZE—DOREA DRSS, (2) ARBLEME
HAZEMEEZR 4 ICHALL L TELON 2BOMAOE—R5EE TORS
#%5, (3) ARBLEMEHAEDE ZR < ICHFAELL TELND 2TED
HEDOA—ZESRETOBHELASVWTORE, (4) ARBALEWEHA
EME =R ICHELELTREONS 2TEORFDER SR TOREE
5. (5) AERLLEMEHREDE 2R~ ICHEELL TELNS 2BOH
FIOERZHRERETOBBEELBVTOHRES BIAIE. ARBLEY—H
AEYMOIEFTD]RSES., HI2VIEHDIEBFTOERS) ErEF5Nd, UTF
LD/ EREEEEDH T, ARPOMKRBE EIREET 5,

BLHEHAER EAWEARBOHBRIE, FHEME, BIXE KR
EEMRO/ Xid LRHARYE ANOSEICH> T, BEZMNICHFRI L
IEEEIRE L TERMERY. fI2 358 (BXRE. 740 L0—TFTa VY
EAEST) . BF. WA, A SELE (VI M ATERLESD) . R
SEFH, K, REFISE LT BOMXIEERON (Fl. Brf. &5, 8%
RE5%E) ICRLICKRETHIENTE D, EHEIL. BIRW. AN, K
. SN, 2R, RN, RB. XN, BERN. BRROEER. EEK
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[0039]

[0040]

B, BEOEMEADKRSH D IEEFRICKRETEIENTES,
AFEBOHAFOMEICAVWLN TS FVWEEBEZNICHFRIINDBHEE L
TiE, BT LARBOERERMICERINZEOERABOEDEFERT
5ZENTED,
ARBOHARICH T 2AKBPILEMEHARNE ORI, BERE
CESL—M REBFILIYETBRBRTDIEHNTE S, AEBAOHBANIC
BIHAEYOEEEIF. BEOHEBICE > THEYT A, BERFLE
IR LTHO. O1RWLTIO00EER. FHLLIEFHWO., 12WLE0E
2%, ISHICIFELCIFNO. 5BRVWL20EERRRETHD, AEPOH
AEICH T 2IBEEORNBIOSEEIL. BEOWEICEL > THEET 15,
BEMHSAISTLTHIAWNLI9. 9988%. FELIEMWT OAW
LOOEERRETH 5,
ErEHl 1
E a1
BRIKRTF REEEHK (8d) DHESRE
TEEEERF—L3

[{b18]
Fmoc-Na-H 2d Nal LBUPEE PLi Nal TRATISICHyCly
\  DCETMOF w-o-€D spps £ (0.50.199.4)
J e FmocHN " H-Gly-D-Tyr-Arg-Arg—N T
M H
e 3d
Ly @Chk Y FILEE
) O nal 1M THSBr Nal
I pNcs oA %r FAF=Y—L/TFh A9 ?
H.Gly.0 Tf:' Arg»AEg—-—N)\{/N_OH iy EtaN H H NH M7 LM —JL, EDT N u NH
Hof OMF 00 XH% Gly ooHNnd\z Gl
)L\/ )L\./
5d Por-Arg” N Ag” NT L O
D- Tyr t-Bu D-“!“yr
5*—:'y&)b[:6d X = NOH ad
Hz, BFER "
AZ/S— 7d X =NH

IHE> T, cyclo[-D—Tyr—Arg—Arg—Nal—¢ [C (=NH
) —NH] =G ly—-]1 (8d) (R#, ¢ [C (=NH) —=NHI] & 7
I REEED. PIUVE[-C (=NH) —=NH-] BRI TWEIE%
&7, ) EREL,
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(1) RERTFRFIRFVL-BE: H-Gly—-D—-Tyr (tert—B
u) —Arg (Pbf) —=Arg (Pbf) —Nal —7JRF h— (2
—C 1) MUFIERE (4d)

7I/AFY— (2—-C1l) MYFusEE (1) (0. 900mmo |/
g. 91. 6mg., 0. 0820mmo l)eEFmoc—3— (2—4+7F)
) 7o5=F—)(2d) (0. 500mmo |)%&, /00T 4%>(700u
). HC (OMe) ; (500u 1) RAcOH (Tul) B, 60CT2
RERISI B/, ARZIEBL TRV, BEEZDMFTHEL., Fmo
c—Nal—=-7IKR*vh— (2-Cl) M)FIEEIJETELZ, H-G
| y—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —
Nal =7 K*FL— (2=C 1) MYFILERE (4d) I& Fmoc—
Nal =PI RFIL— (2=-C 1) MN)FILKEE (3d) ZAHVWTFmo
CEMEEREICE > THEELE, Fmo cRrERIL. BEAZDMF -ERY
SUBR(B80:20, v/ Vv)TREYTSZIETHRELE, Fmo cfrEY
T/8(0. 500mmo |, 6. THE)E, HOBt(77mg, 0. 50
Ommol, 6. TYE)EZETF. DIC(77 L, 0. 500mmo |,
6. THE)ERAVTHAL. H-Gly—D—Tyr (tert—Bu) —Ar
g (Pbf) —Arg (Pbf) —Nal—-7)KEYL— (2-C1l) k
) FIVERE (4d) %G, 7I/BAEOFREREE LT, Ty rilldtert
—BuI—5FIJ)l, RCArgilld2, 2, 4, 6, 7T—RUIAFITENR
AORYY 750 =5—=NKR=Z) (Pb f) 2ZnEThEW,

(2) H—=Gly—D—Tyr (tert—Bu) —Arg (Pbf) —Arg

'I

(Pbf) =Na |l =7 R*I 4L (5d)

H—Gly—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pb
f) =Na |l =7IRFPL—- (2-C 1) M)FIEE (4d) 2. BR
TTFA-TIS—-CH,C1l, (20mL, 0. 5:0. 1:99. 4)IL&
Y1, SEERELL, BRICIYBEZREL., RET. BRZkRELH
—Gly—-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf
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) —Na |l =7IR*TLA (5d) Z2E2BOHRDEE LTERE, HENRY
FILRZBRELET. RORT Y FICAWE,

(3) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (P
bf) =Nal—¢ [C (=NOH) —NH] -Gl y—-] (64d)
H—Gly—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pb
f) —Na |l —7I K+ AL (5d) ODDMF (1mL) & &$., NCS(1
4. 7Tmg, 0. 100mmo | )ZMA7’, BRIFKEK. =EEEHL. DM
F(AOmML)RGKMNIIZFILZIY (400ul) ZMAT, BEWIIKRE
ERTERL. TORBETERELA, REZEBRIFILTHEL., #HiY
REBEKTHESELZ, BHEEIINa,SO,TEIEL., BETEHEL., &&
OHRMERT, ChED Y ATV AZLIORMN 274 —I2&Y P00
OX&Y—=X%&/)—)L (95 :5) THREL6JZEBDHRYE LTHEL
(41, Tmg, PX/FFY— (2=C 1) M)FILEEETHSDINESI
3%) .

[a] 26, -28.1 (c 0.105, DMSO); 'H-NMR (500 MHz, DMSO-ds) &1.21 (s, 9H
), 1.36 (s, 3H), 1.37 (s, 3H), 1.39 (s, 3H), 1.40 (s, 3H), 1.45-1,90
(m, 8H), 1.99 (s, 3H), 2.00 (s, 3H), 2.42 (s, 6H), 2.48 (s, 6H), 2.50
(s, 2H), 2.56 (s, 2H), 2.80-2.96 (m, 8H), 3.16-3.20 (m, 1H), 3.61-3.
68 (m, 1H), 3.91-3.98 (m, 1H), 4.13-4.21 (m, 2H), 4.36-4.42 (m, 1H),
5.73-5.79 (m, 1H), 6.38 (br s, 2H), 6.82 (d, J = 7.4 Hz, 2H), 7.09 (d
, J =7.4Hz, 2H), 7.36 (d, J = 8.3 Hz, 1H), 7.41-7.46 (m, 2H), 7.54
(d, J =9.5Hz, 1H), 7.65 (s, 1H), 7.74-7.85 (m, 4H), 8.45 (d, J = 8.
5 Hz, 1H), 8.55-8.60 (m, 1H), 8.86-8.90 (m, 1H), 9.46 (s, 1H) ; ™3C-NM
R (125 MHz, DMSO-d¢) &12.3 (2C) 17.3 (2C), 17.6 (2C), 18.9 (2C), 24.0
, 28.2 (2C), 28.3 (2C), 28.4 (2C), 29.5 (4C), 30.8 (3C), 35.8, 42.5,
45,7 (2C), 52.8, 56.6, 77.6, 86.2, 86.3, 116.0, 116.3, 118,5, 123.4,
124.3 (2C), 124.4 (2C), 125.3, 125,9, 127.2, 127.3, 127.4, 127.5, 127
.5, 127.8, 129.7, 130.3, 131.4, 131.8, 132,9, 135.7, 136.6, 137.2, 15
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3.7, 156.1, 157.5, 157.9, 158.4, 160.7, 161.5, 162.3, 170.9, 171.5, 1
79.4: HRMS (FAB) calcd for CeHgN.,,0.,S, (MH*) 1305.6164: found 1305, 6160
(4) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (P
bf) =Nal—¢ [C (=NH) =NH] =Gl y-=] (74d)

cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf)
—Nal—¢ [C (=NOH) —NH] —-Gly—=] (6d) (41. 7m
g. 0. 0330mmo ) MeOH (B00uL) RG*AcOH (6 pu
L) BRIC, R—ZvsI (440ul, KXSU—=) ZMA. EBEWZ
KBFHKT. ERT2REBH LA, BEWMEESS MNEBLA, BET
BEL, 7OV hRLYy IR (BHEEEFE:ELY) OT7EERARYE) YU AB
TNASLIAYNTST74—IC&Y, 70X —X%5 /=)L (95
: 5) THEIL, cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —
Arg (Pbf) —Nal—¢ [C (=NH) —NH] —-Gly—-=] (7d
) ZHEEBEOHRME LTERL (19, bmg., INFE46%) ,

[a] 26, -2,79 (c 0.274, DMSO); 'H-NMR (500 MHz, DMSO-ds) &1.21 (s, 9H
), 1.21-1.24 (m, 4H), 1.32-1.40 (m, 4H), 1.38 (s, 6H), 1.39 (s, 6H),
1.98 (s, 6H), 2.40 (s, 6H), 2.44 (s, 6H), 2.45-2.50 (m, 4H), 2.86-2.9
2 (m, 4H), 2.93 (s, 4H), 3.01-3.04 (m, 1H), 3.61-3.69 (m, 1H), 4.00-4
.10 (m, 2H), 4.30 (dd, J = 10.5, 7.4 Hz, 1H), 4.44-4,48 (m, 1H), 6.30
-6.50 (br s, 2H), 6.77 (d, J = 8.4 Hz, 2H), 6.78-7.00 (m, 1H), 7.01 (
d, J =28.4Hz 2H), 7.05-7.10 (m, 1H), 7.19 (d, J = 7.6 Hz, 1H), 7.34
-7.38 (m, 2H), 7.40-7.44 (m, 1H), 7.64-7.72 (m, 1H), 7.74-7.84 (m, 2H
), 8.15-8.20 (br s, 1H) ; 'C-NMR (125 MHz, DMSO-ds) &12.3 (2C), 17.6
(2C), 17.7 (2C), 18.9 (2C), 19.0 (2C), 25.6, 28.3 (5C), 28.5 (6C), 29
.1, 29.5, 40.4, 42,5 (2C), 54.2, 77.5, 79.2, 86.3, 116.3, 123.3 (20C),
124, 3, 124.4 (2C), 125.3, 125.9, 127.1, 127.2, 127.3 (2C), 127.5, 12
8.1, 129.6 (2C), 129.7, 131.4 (2C), 131.5, 131.9, 132.7, 133.0, 134.2
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, 134.6, 137.2, 137.3, 153.2, 156.0, 156.1, 156.2, 157.5 (2C), 170.1,
171.0; HRMS (FAB) calcd for CHeoN,,0,,S, (MH*) 1289.6215: found 1289, 62
22,
(5) cyclo [-D—Tyr—Arg—Arg—Nal—¢ [C (=NH) —
NH] =G ly-1 (8d)
cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf)
—Nal—¢ [C (=NH) —NH] -G ly—-1 (7d) (19. 5mg
. 0. 015mmo )&, m—2LY—)L(10uL) R, 2—THY
SFFA =I5 0uL)EETF. TM TMSBr—FA7=YV—ILDOTFA(
TmL)AKRT, 4CT1500EBLE, BEMZIXST. BKEt,0 (1
OmL) ICMAT, ELEMKREZELIREICLIYED, KoLEKEL,O
T3ME%kE L, HERMIEHPLCICLYHEEL, BHDODRTFK8d %
HE#Mmke LTEKE (3. 6mg, 0. 0050mmo |, RE33%) ,
[a] 26, -67.7 (c 0.132, DMSO); 'H-NMR (500 MHz, DMSO-ds) &1.08-1.27 (
m, 2H), 1.22-1.40 (m, 2H), 1.51-1.68 (m, 2H), 1.71-1,86 (m, 1H), 2.74
(dd, J = 13.8, 7.4 Hz, 1H), 2.82 (dd, J = 13.8, 8.2 Hz, 1H), 2.98 (b
rs, 1H), 3.35-3.52 (m, 4H), 3.94-4,07 (m, 3H), 4.12 (dd, J = 15.4, 7
.7 Hz, 1H), 4.24 (dd, J = 14,2, 7.4 Hz, 1H), 4.71 (dd, J = 15.4, 7.2
Hz, 1H), 6.66 (d, J = 8.4 Hz, 2H), 6.80-7.40 (br s, 4H), 6.99 (d, J =
8.4 Hz, 2H), 7.42 (d, J = 8.4 Hz, 1H), 7.44-7.54 (m, 2H), 7.55-7.63
(m, 2H), 7.74 (s, 1H), 7.83 (d, J = 7.3 Hz, 1H), 7.88 (d, J = 8.4 Hz,
2H), 8.37 (d, J = 8.4 Hz, 1H), 8.42 (d, J = 7.6 Hz, 1H), 8.96 (d, J
= 6.2 Hz, 1H), 9.03 (br s, 1H), 9.22 (s, 1H), 9.25 (s, 1H), 9.57 (s,
TH) ; 13C-NMR (125 MHz, DMSO-ds) &24.8 (2C), 27.9, 28.0, 34.9, 35.2, 4
4,4, 52,8, 52,9, 53.8 (2C), 56.3 (2C), 115.1 (2C), 125.9, 126.3, 127.
0, 127.4, 127.5, 127.6, 128.1, 130.0 (2C), 130.1, 132.0, 132.9, 134.0
, 156.0, 156.7, 156.8, 158.6, 167.1, 167.8, 170.8, 171.3; HRMS (FAB)
caled for CagHyNi,05 (MHY) 729.3949: found 729. 3948,
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Efl 2

(1) cyclo [-D—Tvyr (tert—Bu) —¢ [C (=NOH) —NH] —
Arg (Pbf) —Arg (Pbf) —=Nal—-Gly—-] (6a)
E2heFl1 (3) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) —=Nal—¢ [C (=NOH) —NH] -Gl y—-] (6d
) DERAEER—DAEICEY, H—-G |l y—D—Ty r (tert—Bu)
—Arg (Pbf) —Arg (Pbf) —=Nal—=7IKFLAEdDKD
YICH—Arg (Pbf) —Arg (Pbf) —Nal—-Gly—-D—-Ty
r (tert—Bu) —7IRFU LB aZRlWTIT2k (FPXT /4% — (2
—C 1) M)FILEEIHLDINE2 7%) ,

HEMRY ; [al % -150.9 (c 0.103, DMSO); 'H-NMR (500 MHz, DMSO-d;)
§1.25 (s, 9H), 1.25-1.30 (m, 4H), 1.39 (s, 6H), 1.40 (s, 6H), 1.40-1
.80 (m, 4H), 1.98 (s, 6H), 2.40-2.43 (m, 6H), 2.45-2,47 (m, 6H), 2.89
-2.95 (m, 8H), 2.50 (s, 2H), 2.57 (s, 2H), 3.13-3.20 (m, 1H), 3.52-3.
69 (m, 2H), 4.23-4.25 (m, 1H), 4.50-4.55 (m, 2H), 5.50 (s, 1H), 6.25-
6.50 (br s, 2H), 6.83 (d, J = 8.2 Hz, 2H), 7.07 (d, J = 8.2 Hz, 2H),
7.08-7.15 (m, 1H), 7.35-7.49 (m, 4H), 7.70-7.80 (m, 4H), 8.23-8.27 (m
, TH), 8.27-8.29 (m, 1H), 9.31 (s, 1H) ; ™C-NMR (125 MHz, DMSO-d;) &1
2.2, 12.3, 12.3, 17.6 (2C), 18.9, 22.1 (2C), 24.0, 28.3, 28.5 (4C), 2
8.6, 29.0, 29.5 (4C), 30.8, 31.3, 35.8 (3C), 42.4, 45.7 (2C), 77.6, 8
6.2, 86.3, 116.3, 123.3 (2C), 123.4 (2C), 124.3, 125.9 (2C), 127.3 (2
C), 127.4, 127.7 (2C), 129.5 (2C), 129.7 (2C), 131.4, 131,7, 132,9, 1
33.2, 134.2, 136.4, 137.3, 153.3, 157.1, 157.5, 158.2, 161.5 (2C), 16
2.3 (2C), 168.6, 170.4, 171.7, 179.3; HRMS (FAB) calcd for CgHgN;,0:,S,
(MH+*) 1305.6164; found 1305, 6160,

(2) cyclo [-D—Tyr (tert—Bu) —¢ [C (=NH) —NH] —A
rg (Pbf) —Arg (Pbf) —Nal—-Gly-] (7 a)

E2heF1 (4) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
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rg (Pbf) =Nal—¢ [C (=NH) =NH] =G 1ly—-=]1 (7d)
DEMBEER—DOAREEICELY, cyclo [-D—Ty r (tert—Bu) —Ar
g (Pbf) —=Arg (Pbf) —Nal—¢ [C (=NOH) —NH] —
Gly—-] (6d) offbYliZcyclo [-D—Ty r (tert—Bu) —¢ [C
(=NOH) —NH] —Arg (Pbf) —=Arg (Pbf) —Nal—G
ly—1 (6a) ZAVWTIT>7% (RE50%) .

EHEMRY; [al % -18.1 (¢ 0.338, DMSO); 'H-NMR (500 MHz, DMSO-dg)
§1.18 (s, 9H), 1.23 (s, 3H), 1.25 (s, 3H), 1.34 (s, 3H), 1.35 (s, 3H
), 1.36-1.40 (m, 8H), 1.98 (s, 3H), 1.99 (s, 3H), 2.40 (s, 3H), 2.42
(s, 3H), 2.45 (s, 3H), 2.49 (s, 3H), 2.81-2.89 (m, 2H), 2.91-2,95 (m,
4H), 2.94 (s, 4H), 2.97-3.05 (m, 2H), 3.51-3.60 (m, 2H), 3.75-3.95 (
m, 2H), 4.26-4.31 (m, 1H), 4.55-4.65 (br s, 1H), 6.40-6.60 (br s, 2H)
, 6.68 (d, J =7.6 Hz, 2H), 6.76-6.88 (br s, 1H), 6.91 (d, J = 7.6 Hz
, 2H), 7.30 (d, J = 8.7 Hz, 1H), 7.36-7.42 (m, 2H), 7.62 (s, 1H), 7.7
1-7.81 (m, 4H), 8.50-8.56 (m, 1H) ; ™C-NMR (125 MHz, DMSO-d;) &12.8 (
2C), 18.1, 18.2, 19,5 (2C), 25.7, 25.8 (2C), 28.8 (3C), 28.9 (3C), 29
.1 (5C), 29.2 (2C), 30.0, 30.1, 37.3, 43.0 (2C), 55.7, 78.0, 79.7, 86
.8, 116.7, 116.8, 123.6 (2C), 124.9 (2C), 125.0, 125.9 (2C), 126.5, 1
27.8 (2C), 127.9, 128.1 (2C), 130.1, 131.9 (4C), 132.3 (4C), 133.4, 1
34,7, 135.5, 137.8, 153.8, 156.7 (2C), 158.0 (2C), 171.8, 173.2; HRMS
(FAB) calcd for CgHgNi,0,,S, (MH*) 1289.6215; found 1289. 6215,

(3) cyclo [-D—=Tyr—¢ [C (=NH) —NH] —Arg—Arg-—
Nal—-Gly—] (8a)

EHEFI1T (5) cyclo [-D—Tyr—Arg—Arg—Nal—¢ [C (=
NH) —NH] =Gl y—1 (8d) OBHRAEERA—DHEEICELY. cyclo
[—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —N
al—¢ [C (=NH) —=NH] =Gl y—=1 (7d) ofbYIZ, cyclo [
—D—Tyr (tert—Bu) —¢ [C (=NH) —NH] —Arg (Pbf
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) —Arg (Pbf) =Nal-Gly—]1 (7a) ZBRW\WTiTo7%& (=
40%) ,

[a] %, -100.9 (c 0.114, DMS0); "H-NMR (500 MHz, DMSO-d;) & 0.68-0.79
(m, 1H), 0.81-0.93 (m, 1H), 1.24-1.41 (m, 2H), 1.54-1.66 (m, 1H), 1.7
4-1,85 (m, 1H), 1.89-1,99 (m, 1H), 2.80-2.98 (m, 3H), 2.98-3.13 (m, 3
H), 3.20-3.26 (m, 1H), 3.80 (dd, J = 16.4, 6.1 Hz, 1H), 3.91 (dd, J =

16.4, 6.1 Hz, 1H), 3.93-4.02 (m, 1H), 4.17 (dd, J = 15.8, 7.9 Hz, 1H
), 4.45 (t, J =7.9 Hz, 1H), 6.69 (d, J = 8.3 Hz, 2H), 6.50-7.50 (br
s, 4H), 7.00 (d, J = 8.3 Hz, 2H), 7.38-7.50 (m, 3H), 7.51-7.57 (m, TH
), 7.62 (br s, 1H), 7.72 (s, 1H), 7.86 (m, 3H), 7.92 (d, J = 8.3 Hz,
1H), 8.14 (d, J = 8.3 Hz, TH), 9.10 (s, 1H), 9.26 (s, 1H), 9.38 (s, 1
H), 9.45 (s, 1H), 9.76 (d, J = 8.3 Hz, 1H) ; ™C-NMR (125 MHz, DMSO-d;)

525.0 (2C), 29.1 (2C), 31.3 (2C), 52.9, 56.6, 58.9 (2C), 109.5 (2C)
, 12,4, 15,4, 125.1, 126.1, 127.3, 127.3, 127.5, 127.7, 127.7, 128.
9, 130.1, 131.8, 132,9, 135.6, 156.5, 156.7, 156.9, 169.7, 171.5, 172
.3, 174.3, 175.2, 176.4, 177.1; HRMS (FAB) calcd for CgHuN.,05 (MH*) 72
9.3949; found 729, 3939,

Ehwfl 3

(1) cyclo [-D—Tyr (tert—Bu) —Arg (Boc) ,—¢ [C (
=NOH) —NH] —Arg (Pbf) =Nal—=Gly—=] (6b)
E2heFl1 (3) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) —=Nal—-¢ [C (=NOH) —NH] -Gl y—-] (6d
) DERAEER—DAEICEY, H—-G |l y—D—Ty r (tert—Bu)
—Arg (Pbf) —Arg (Pbf) —Nal—=7J/F*+Y 4L (5d) @
RbYICH—Arg (Pbf) —Nal—-G|ly—D—=Tyr (tert—Bu
) —Arg (Boc) ,—7IKRFIA (5b) ZAVTIT>R(7I /4 F
= (2=C1l) MFILBEIHI»LSDINELO0%) ,

HEEHRAY ; [al 25 +7.60 (¢ 0.401, DMSO); 'H-NMR (500 MHz, DMSO-d)
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§1.21 (s, 9H), 1.21-1.25 (m, 4H), 1.34-1,40 (m, 4H), 1.37 (s, 9H), 1
.38 (s, 6H), 1.46 (s, 9H), 1.99 (s, 3H), 2.41 (s, 3H), 2.47 (s, 3H),
2.54-2.56 (m, 2H), 2.90-2.97 (m, 4H), 3.05-3.12 (m, 2H), 3.35 (s, 2H)
, 3.56 (dd, J = 16.5, 6.2 Hz, 1H), 3.64-3.72 (m, 1H), 4.38 (dd, J =1
5.6, 7.7 Hz, 1H), 4.43 (dd, J = 14,2, 7.7 Hz, 1H), 4.51 (dd, J = 14,9
, 8.0 Hz, 1H), 6.12 (d, J = 11,3 Hz, 1H), 6.77 (d, J = 8.4 Hz, 2H), 6
.80-6.86 (m, 1H), 7.02 (d, J = 8.3 Hz, 2H), 7.15 (d, J = 8.3 Hz, 1H),
7.39 (d, J =8.7 Hz, 1H), 7.43-7.46 (m, 2H), 7.73 (s, 1H), 7.79-7.85
(m, 4H), 8.14 (t, J = 5.5 Hz, 1H), 8.25 (t, J = 5.9 Hz, 1H), 8.63 (t
, J =5,7Hz, 1H), 9.90 (s, 1H) ; ™C-NMR (125 MHz, DMSO-d;) &12.1, 17
.6, 18.9 (2C), 25.2, 27.6 (4C), 28.0 (4C), 28.3 (3C), 28.5 (5C), 29.5
(5C), 42.5, 78.0, 79.2, 82.9 (2C), 86.2, 116.3, 123.3 (2C), 124.3, 1
25.6, 126.1, 127.3, 127.3, 127.4, 127.5, 127.5, 127.7, 129.6 (2C), 13
1.4, 131.9, 132,6, 133.0, 134.7, 152.2, 153.3, 155.2, 156.1, 157.5, 1
62.3, 163.1, 168.2, 169.2, 171.8, 174,.7, 179.4; HRMS (FAB) calcd for
CesHeoN120,5S (MHY) 1253, 6393; found 1253, 6398,
(2) cyclo [-D—Tyr (tert—Bu) —Arg (Boc) ,—¢ [C (
=NH) —NH] —Arg (Pbf) =Nal—=Gly—=] (7b)
E2heF1 (4) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) =Nal—¢ [C (=NH) —=NH] =Gl y-=] (7d)
DEMBEER—DOAREEICELY, cyclo [-D—Ty r (tert—Bu) —Ar
g (Pbf) —=Arg (Pbf) —Nal—¢ [C (=NOH) —NH] —
Gly—-] (6d) offbYliZcyclo [-D—Ty r (tert—Bu) —Arg
(Boc) ,—¢ [C (=NOH) —NH] —Arg (Pbf) —Na |l —G
ly—1 (6b) ZHWTIT>7%& (IXE26%) ,
HEHRAY ; [a] 27, -4.21 (¢ 0.103, DMSO); H-NMR (500 MHz, DMSO-ds)
§1.21-1,.23 (m, 4H), 1.23 (s, 9H), 1.36 (s, 6H), 1.39 (s, 9H), 1.46 (
s, 9H), 1.46-1.52 (m, 4H), 1.99 (s, 3H), 2.42 (s, 3H), 2.48 (s, 3H),
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2.72-2.90 (m, 4H), 2.91 (s, 2H), 3.00-3.12 (m, 2H), 3.15-3.30 (m, 2H)
, 3.50-3.55 (m, 1H), 3.58-3.64 (m, 1H), 4.12-4.23 (m, 1H), 4,37-4.47
(m, 2H), 4.49-4,60 (m, 1H), 6.80 (d, J = 8.4 Hz, 2H), 7.05 (d, J = 8.
4 Hz, 2H), 7.33 (d, J = 8.2 Hz, 1H), 7.37-7.46 (m, 2H), 7.63 (s, 1H),
7.73-7.83 (m, 2H), 8.12-8.27 (m, 3H) ; ™C-NMR (125 MHz, DMSO-d;) & 12
.2 (2C), 17.6, 18.9 (2C), 25.1 (2C), 27.6 (2C), 27.7, 28.0 (2C), 28.2

(3C), 28.5 (3C), 30.7 (5C), 35.7, 42.5 (2C), 78.1, 79.1, 82.9, 86.2
(2C), 114.4, 123.3 (2C), 124.2 (2C), 125.8 (2C), 127.4 (3C), 127.5 (3
C), 127.8 (2C), 129.4 (3C), 129.6, 131.4 (2C), 131.7 (2C), 132.9, 153
.2, 157.4 (2C), 157.5, 162.3 (2C), 163.1 (2C); HRMS (FAB) calcd for Cq
sHeaN120:,S (MH*) 1237, 6444; found 1237, 6445,

(3) cyclo [-D=Tyr—Arg—¢ [C (=NH) —NH] —Arg-—
Nal—-Gly—]1 (8b)
EHEFI1T (5) cyclo [-D—Tyr—Arg—Arg—Nal—¢ [C (=
NH) —NH] =Gl y—1 (8d) OBHRAEERA—DHEEICELY. cyclo
[—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —N
al—¢ [C (=NH) —=NH] =Gl y—=1 (7d) ofbYIZ, cyclo [
—D—Tyr (tert—Bu) —Arg (Boc) ,—¢ [C (=NH) —NH
1 —Arg (Pbf) =Nal—-Gly—]1 (7b) ZRWTiTo7%& (=
53%) o

[a] %, -41.5 (c 0.133, DMSO); 'H-NMR (500 MHz, DMSO-d;) &1.23 (s, 1H
), 1.26-1.37 (m, 2H), 1.38-1.47 (m, 1H), 1.52-1.68 (m, 2H), 1.73-1,83
(m, 1H), 2.71-2,82 (m, 2H), 3.01-3.13 (m, 4H), 3.17 (dd, J = 13.4, 8
.2 Hz, 1H), 3.46 (dd, J = 15.7, 4.7 Hz, 1H), 3.76 (dd, J = 16.0, 7.3
Hz, 1H), 4.15-4,22 (m, 1H), 4.25-4.34 (m, 2H), 4.41 (dd, J = 14.6, 7.
3 Hz, 1H), 6.65 (d, J = 8.3 Hz, 2H), 6.90 (d, J = 8.3 Hz, 2H), 6.91-7
.30 (br s, 4H), 7.36 (d, J = 8.4 Hz, 1H), 7.44-7.55 (m, 3H), 7.61-7.7
4 (m, 3H), 7.81-7.90 (m, 3H), 8.27-8.34 (m, 1H), 8.52 (d, J = 7.0 Hz,
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1H), 8.59 (d, J = 3.6 Hz, TH), 8.84 (d, J = 9.0 Hz, 1H), 9.20 (s, 1H
), 9.23 (s, 1H) ; T™C-NMR (125 MHz, DMSO-d,) &24.8 (2C), 28.1 (2C), 28
.5 (2C), 52.2, 53.2, 54.4 (2C), 115.0 (2C), 126.1, 126.2, 126.9, 127.
3, 127.4, 127.5 (2C), 127.8, 130.0 (2C), 131.8 (2C), 131.9, 132.9, 15
5.9 (2C), 156.7 (2C), 167.4, 168.0, 168.1, 168.9, 170.1, 171.4; HRMS
(FAB) calcd for CsgHyoNi,05 (MHY) 729.3949: found 729. 3944,

Kl 4

(1) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (B
oc) ,—¢ [C (=NOH) —NH] =Nal—-Gly—-] (6¢c)
E2heFl1 (3) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) —Nal—¢ [C (=NOH) —NH] —Gly—] (64d
) DERAEER—DAEICEY, H—-G |l y—D—Ty r (tert—Bu)
—Arg (Pbf) —Arg (Pbf) —Nal—=7J/F*+Y 4L (5d) @
RbYICH—-Na |l -Gl y—D—Tyr (tert—Bu) —Arg (Pbf
) —Arg (Boc) ,-7IKRFIVA (5c) ZAVWTCIT» R (PI/4F
= (2=C1l) MIFILBEIHI,LSDINEI 4%) ,

EEHRAY ; [al 2% -7.04 (¢ 0.412, DMSO); 'H-NMR (500 MHz, DMSO-dg)
§1.22 (s, 9H), 1.28-1.49 (m, 4H), 1.35 (s, 6H), 1.37 (s, 9H), 1.38 (
s, 9H), 1.99 (s, 3H), 2.40 (s, 3H), 2.46 (s, 3H), 2.70-2.72 (m, 2H),
2.90-2,98 (m, 6H), 3.38 (s, 2H), 4.16-4.25 (m, 1H), 4.26-4.38 (m, 2H)
, 4.39-4,60 (m, 3H), 6.76-6.83 (m, 4H), 7.10 (d, J = 6.9 Hz, 1H), 7.4
0-7.50 (m, 5H), 7.75-7.86 (m, 4H), 8.17-8.25 (m, 4H), 9.58 (s, 1H) ;
3C-NMR (125 MHz, DMSO-ds) &12.2, 15.7, 18.9, 27.6 (2C), 27.6 (2C), 27
.6 (2C), 28.0 (2C), 28.0 (2C), 28.3 (2C), 28.5, 28.5 (3C), 29.5 (6C),
40.1, 42,5, 77.6, 78.1, 82,9, 86.3 (2C), 116.2, 123,3, 123.4, 124,3,
125.3 (2C), 125.9 (2C), 126.0, 127.3, 127.4, 127.6, 127.8, 129.6, 12
9.7, 131.4, 131.9, 133.0, 134,1, 134.2, 136.3, 137.3, 149.4, 152,1, 1
53.5, 1565.2, 156.0, 157.4, 163.1, 179.4 (2C); HRMS (FAB) calcd for Cg
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HgoN;,0,5S (MHY) 1253, 6393; found 1253, 6390,

(2) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (B
oc) ,—¢ [C (=ENH) —=NH] —=Nal—-Gly—=] (7¢)
E2heF1 (4) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) =Nal—¢ [C (=NH) =NH] =G 1ly—-=]1 (7d)
DEMBEER—DOAREEICELY, cyclo [-D—Ty r (tert—Bu) —Ar
g (Pbf) —=Arg (Pbf) —Nal—¢ [C (=NOH) —NH] —
Gly—-] (6d) offbYliZcyclo [-D—Ty r (tert—Bu) —Arg
(Pbf) —Arg (Boc) ,—m¢ [C (=NOH) —NH] —Nal—-G
ly—=1 (6c¢c) ZAVWTIT>7% (RE56%) .

EEHRAY ; [al 2% +3.50 (¢ 0.114, DMSO); 'H-NMR (500 MHz, DMSO-dg)
§1.13-1.22 (m, 4H), 1.23 (s, 9H), 1.37 (s, 6H), 1.39 (s, 9H), 1.47 (
s, 9H), 1.50-1.62 (m, 4H), 1.99 (s, 3H), 2.42 (s, 3H), 2.49 (s, 3H),
2.81-2.90 (m, 4H), 2.90 (s, 2H), 3.00-3.18 (m, 4H) 3.24-3.31 (m, 2H),
3.46-3.63 (m, 1H), 4.11-4,16 (m, 1H), 4.37-4.49 (m, 1H), 4.49-4.60 (
m, 1H), 6.80 (d, J = 8.4 Hz, 2H), 7.05 (d, J = 8.4 Hz, 2H), 7.29-7.36
(m, TH), 7.36-7.49 (m, 2H), 7.62 (s, 1H), 7.72-7.86 (m, 3H), 8.10-8,
28 (m, 2H) ; WC-NMR (125 MHz, DMSO-ds) &12.1 (2C), 17.6, 19.0 (2C), 2
5.1 (2C), 27.5, 27.6, 27.7, 28.0 (2C), 28.2 (3C), 28.5 (3C), 30.7 (4C
), 35.7, 42.5 (3C), 78.1, 79.0, 82.9 (2C), 86.2, 114.4, 123.3 (2C), 1
24,2 (2C), 125.8 (3C), 127.4 (4C), 127.5 (2C), 127.8, 129.4 (3C), 129
.6, 131.4 (2C), 131.7 (2C), 132.9, 153.2, 157.0 (2C), 157.2 (2C), 162
.1 (2C), 163.1, 164.0; HRMS (FAB) calcd for CeHeN,,0,,8 (MHY) 1237.6444
: found 1237. 6438,

(3) cyclo [-D—=Tyr—Arg—Arg—¢ [C (=NH) —NH] —
Nal—-Gly—] (8¢c¢)

EHEFI1T (5) cyclo [-D—Tyr—Arg—Arg—Nal—¢ [C (=
NH) —NH] =Gl y—1 (8d) OBHRAEERA—DHEEICELY. cyclo
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[—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —N
al—¢ [C (=NH) —=NH] =Gl y—=1 (7d) ofbYIZ, cyclo [
—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Boc) ,—¢ [
C (=NH) =NH] =Na |l =Gl y—-]1 (7c¢c) ZHW\WTiT>o7 (U
18%) o

[a] 26, -60.0 (c 0.101, DMSO); 'H-NMR (500 MHz, DMSO-ds) &1.15-1.26 (
m, 1H), 1.28-1.49 (m, 4H), 1.52-1.74 (m, 3H), 2.68-2.81 (m, 2H), 2.98
-3.16 (m, 3H), 3.43-3.53 (m, 1H), 3.65 (dd, J = 15.8, 7.2 Hz, 1H), 3.
79-3.87 (m, 1H), 4.23 (dd, J = 14,0, 6.5 Hz, 1H), 4.54 (dd, J = 14.5,
7.7 Hz, 1H), 4.76 (dd, J = 16.5, 7.7 Hz, 1H), 6.63 (d, J = 8.4 Hz, 2
H), 6.87 (d, J = 8.4 Hz, 2H), 6.88-7.40 (br s, 4H), 7.39-7.53 (m, 3H)
, 7.56-7.62 (m, 1H), 7.70-7.76 (m, 1H), 7.76 (s, 1H), 7.79-7.89 (m, 3
H), 8.19 (d, J = 8.7 Hz, 1H), 8.36 (d, J = 4.4 Hz, 1H), 8.68 (t, J =
5.7 Hz, 1H), 9.20 (s, 1H), 9.31 (s, 1H) ; "C-NMR (125 MHz, DMSO-ds) &
25.0 (2C), 26.1, 27.5, 29.6, 35.9, 37.2, 43.7, 50.2, 54.7, 54.9, 56.5
(2C), 115,0 (2C), 125.8, 126.2, 126.9, 127.4, 127.5, 127.6, 127.9, 1
28.1, 130.1 (2C), 132.0, 132.8, 133.0, 155.9, 156.8, 156.8, 158.3, 16
5.8, 168.7, 171.1, 171.5; HRMS (FAB) calcd for CseH,N,,05 (MHY) 729, 3949
: found 729. 3948,

Ehfl 5

(1) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (P
bf) —Nal—-Gly—¢ [C (=NOH) —NH] =1 (6¢e)
E2heFl1 (3) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) —=Nal—¢ [¢c (=NOH) —NH] —-Gly—-] (6d
) DERAEER—DAEICEY, H—-G |l y—D—Ty r (tert—Bu)
—Arg (Pbf) —Arg (Pbf) —Nal—=7J/F*+Y 4L (5d) @
RbHbYICH—-D—-Tyr (tert—Bu) —Arg (Pbf) —Arg (Pb
f) =Na |l =Gl y—7IRFLA (be) ZAVWTIT2 (T /AFY
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—(2=C 1) NUFIEEIHILDINEI 2%) ,
HEEHRAY ; [al 27, +4.02 (¢ 0.141, DMSO); 'H-NMR (500 MHz, DMSO-d)
§1.25 (s, 9H), 1.32-1.40 (m, 4H), 1.39 (s, 12H), 1.42-1.60 (m, 4H),
1.97-1.99 (m, 6H), 2.43 (s, 6H), 2.48 (s, 6H), 2.93 (d, J = 14.3 Hz,
2H), 2.85-3.00 (m, 6H), 3.82-4.00 (m, 1H), 4.10-4.23 (m, 2H), 4.47-4,
60 (m, 1H), 5.30 (d, J = 10.5 Hz, 1H), 6.25-6.45 (br s, 2H), 6.87 (d,
J =8.3Hz, 2H), 7.12 (d, J = 8.3 Hz, 2H), 7.27 (d, J = 9.0 Hz, 1H),
7.36-7.47 (m, 2H), 7.58 (s, 1H), 7.63-7.70 (m, 1H), 7.74-7.82 (m, 5H
), 8.43-8.49 (m, 1H), 9.51 (s, 1H) ; C-NMR (125 MHz, DMSO-ds) &12.3
(2€), 17.0, 17.2, 17.2 (2C), 17.7, 21.7, 22.3, 22.6, 22.7, 22.8 (3C),
22.9, 23.0, 24.1, 33.3 (3C), 33.4, 33.6, 33.7, 34.7, 35.9, 40.9 (2C)
, 47.4, 47.6, 82.9, 91.2, 91.4, 121.3 (2C), 121.4 (2C), 128.7 (3C), 1
28.7, 129.4 (2C), 129.5 (2C), 132.6, 132.6, 132.9, 134.1 (2C), 134.7,
135.2, 136.6 (2C), 136.9, 138.0, 138.3, 139.3, 139.3, 142.4, 160.2 (
2C), 162.6, 167.4 (2C), 167.5, 176.1; HRMS (FAB) calcd for CggHgoN:,0:,S,
(MH*) 1305.6164; found 1305. 6160,
(2) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (P
bf) —Nal—-Gly—¢ [C (=NH) —=NH] =] (7e)
E2heF1 (4) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) =Nal—¢ [C (=NH) —=NH] =Gl y-=] (7d)
DEMBEER—DOAREEICELY, cyclo [-D—Ty r (tert—Bu) —Ar
g (Pbf) —=Arg (Pbf) —Nal—¢ [C (=NOH) —NH] —
Gly—-] (6d) offbYliZcyclo [-D—Ty r (tert—Bu) —Arg
(Pbf) —Arg (Pbf) —Nal—-Gly—¢ [C (=NOH) —N
H] =1 (6e) ZHWTiTo7%& (IXE3 7%) ,
HEHAY ; [al 7, -4.12 (¢ 0.100, DMSO); 'H-NMR (500 MHz, DMSO-d)
50.96 (s, 9H), 0.98 (s, 3H), 1.20 (s, 3H), 1.23 (s, 3H), 1.24 (s, 3H
), 1.32-1.40 (m, 8H), 1.92-2.00 (m, 6H), 2.37-2.44 (br s, 6H), 2.55 (
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s, 6H), 2.85-2,97 (m, 8H), 3.85-3.92 (m, 1H), 4.03-4.25 (m, 2H), 4.40
-4,58 (m, 1H), 5.11 (s, 1H), 5.29 (d, J = 12,1 Hz, 1H), 6.29-6.46 (br
s, 2H), 6.75-6.89 (br s, 1H), 6.85 (d, J = 8.3 Hz, 2H), 7.10 (d, J =
8.3 Hz, 2H), 7.32-7.44 (m, 5H), 7.68-8.85 (m, 6H) ; C-NMR (125 MHz,
DMSO-ds) &12.1, 12,3, 17.6 (2C), 17.8 (4C), 18.9 (2C), 28.1 (2C), 28
.3 (2C), 28.5, 28.5, 29.0 (4C), 29.5 (4C), 42.2 (2C), 42.5 (2C), 86.1
, 86.3, 86.3, 116.3, 123.6 (2C), 123.7, 124.4 (2C), 125.8, 125,9, 127
.4, 127.7 (2C), 127.8 (2C), 130.1 (2C), 131.4, 131.5 (2C), 131.8, 133
.2, (2C) 134.2 (2C), 137.3 (2C), 155.0, 156,1, 157.5, 157.6, 162.3 (2
C), 163.2, 170.1, 171.1, 179.4; HRMS (FAB) calcd for CgHgeN;,0,,S, (MH*)
1289, 6215; found 1289, 6216,

(3) cyclo [-D—Tyr—Arg—Arg—Nal—-Gly—¢ [C (=
NH) —NH] =1 (8e)

EHEFI1T (5) cyclo [-D—Tyr—Arg—Arg—Nal—¢ [C (=
NH) —NH] =Gl y—1 (8d) OBHRAEERA—DHEEICELY. cyclo
[—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —N
al—¢ [C (=NH) —=NH] =Gl y—=1 (7d) ofbYIZ, cyclo [
—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —Na
| =G ly—¢ [C (=NH) =NH] =1 (7e) ZAVWTITo7 (=X
18%) o

[a] %, -40.0 (c 0.140, DMSO); 'H-NMR (500 MHz, DMSO-d;) &1.18-1.40 (
m, 4H), 1.42-1.62 (m, 4H), 2.79 (dd, J = 13.0, 8.9 Hz, 1H), 2.89 (dd,
J =13.5, 5.0 Hz, TH), 2.95-3.07 (m, 5H), 3.17 (dd, J = 13.2, 8.2 Hz
, 1H), 3.74-3.82 (m, 2H), 4.05-4,17 (m, 2H), 4.31 (dd, J = 14.2, 8.0
Hz, 1H), 4.42 (dd, J = 14.4, 7.2 Hz, 1H), 6.65 (d, J = 8.3 Hz, 2H), 6
.73-7.50 (br s, 4H), 7.00 (d, J = 8.3 Hz, 2H), 7.34 (d, J = 8.3 Hz, 1
H), 7.44-7.51 (m, 2H), 7.53-7.59 (m, 2H), 7.63 (br s, 1H), 7.78-7.89
(m, 4H), 8.33-8.39 (m, 1H), 8.44 (d, J = 7.2 Hz, 1H), 8.62 (d, J = 5.
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2 Hz, 1H), 8.85 (d, J = 7.0 Hz, 1H), 9.10 (s, 1H), 9.25 (s, 1H), 9.60
(s, TH) ; 'C-NMR (125 MHz, DMSO-dg) &25.0 (2C), 29.1 (2C), 31.3 (2C)
, 52,9, 56.6, 58.9 (2C), 109.5 (2C), 112.4, 115.4, 125.1, 126.1, 127,
3, 127.3, 127.5, 127.7, 127.7, 128.9, 130.1, 131.8, 132,9, 135.6, 156
.5, 156.7, 156.9, 169.7, 171.5, 172.3, 174.3, 175.2, 176.4, 177.1; HR
MS (FAB) calcd for CyHiN.,05 (MHY) 729.3949; found 729. 3947,

Kl 6

(1) cyclo [Ty r (tert—Bu) —¢ [C (=NOH) —NH] —Ar
g (Pbf) —Arg (Pbf) =Nal—-Gly—] (6f)

E2heFl1 (3) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) —=Nal—-¢ [C (=NOH) —NH] -Gl y—-] (6d
) DERAEER—DAEICEY, H—-G |l y—D—Ty r (tert—Bu)
—Arg (Pbf) —Arg (Pbf) —Nal—=7J/F*+Y 4L (5d) @
KbHYICH—Arg (Pbf) —Arg (Pbf) —Nal—-Gly—-Ty
r (tert—=Bu) —FIRFIL (5Ff) 2ZAVTUTR(TI/ AF2— (
2—C 1) M)FIBRETHLDINES 0%) ,

EEHRAY; [a] 7, -64.9 (¢ 0.436, DMSO); 'H-NMR (500 MHz, DMSO-dg)
§1.26 (s, 9H), 1.26-1.40 (m, 4H), 1.40 (s, 12H), 1.51-1.60 (m, 4H),
1.99 (s, 3H), 2.00 (s, 3H), 2.40 (s, 3H), 2.44 (s, 3H), 2.46 (s, 3H),
2.50 (s, 3H), 2.60-2.67 (m, 1H), 2.71-2.76 (m, 1H), 2.87-2.99 (m, 6H
), 3.07-3.14 (m, 1H), 3.16 (s, 2H), 3.17 (s, 2H), 3.19-3.25 (m, 1H),
3.40-3.48 (m, 1H), 3.52-3.58 (m, 1H), 3.65-3.71 (m, 1H), 4.24-4.36 (m
, 3H), 4.63-4,68 (m, 1H), 6.22 (d, J = 11.6 Hz, 2H), 6.23-6.30 (br s,
2H), 6.83 (d, J = 8.3 Hz, 2H), 7.12 (d, J = 8.3 Hz, 2H), 7.23 (d, J
= 10.3 Hz, 1H), 7.32 (d, J = 7.4 Hz, 1H), 7.36-7.41 (m, 2H), 7.50-7.5
5 (m, 1H), 7.60 (s, 1H), 7.72-7.81 (m, 3H), 7.91 (s, 1H), 8.52-8.58 (
m, 1H), 10.06 (s, 1H) ; 13C-NMR (125 MHz, DMSO-ds) &12.2, 12.3, 17.6,
17.7, 18.9, 19,0, 28,2, 28,3, 28.4 (2C), 28.5 (3C), 29.0, 29.5 (40C),
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29.6, 30.1, 30.8, 35.8 (2C), 42.4 (2C), 49.1 (2C), 54.5, 77.6, 86.3,
86.4, 116.3, 123.2, 123.4, 124.3, 124.4, 125.2, 125.9, 127.1, 127.3,
127.4, 127.6, 127.7, 129.7, 129.8, 131.4, 131.7, 132.9, 133.5, 136.6,
137.3, 137.4, 148.9, 153.1, 156.0, 157.5, 157.5, 161.6, 162.4 (2C),
168.5, 169.7, 172.8, 176.2, 179.4, 179.6; HRMS (FAB) calcd for CegHgoN;,
0,,S, (MH*) 1305.6164; found 1305. 6160,
(2) cyclo [Ty r (tert—Bu) —¢ [C (=NH) —NH] —Arg
(Pbf) —Arg (Pbf) —=Nal—-Gly—-] (7F)
E2heF1 (4) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) —=Nal—¢ [C (=NH) —NH] =G ly—-] (7d)
DEMBEER—DOAREEICELY, cyclo [-D—Ty r (tert—Bu) —Ar
g (Pbf) —Arg (Pbf) —=Nal—¢ [C (=NOH) —NH] —
Gly—] (6d) OfbYiccyclo [— Ty r (tert—Bu) —¢ [C (=
NOH) —NH] —Arg (Pbf) —Arg (Pbf) —Nal—-Gly
-1 (61F) ZAVWTIT>7% (IRE36%) ,
BEHRY ; [al 27, -11.2 (¢ 0.108, DMSO); 'H-NMR (500 MHz, DMSO-d;)
81.24 (s, 6H), 1.25 (s, 9H), 1.26-1.38 (m, 8H), 1.39 (s, 6H), 1.45-1
.62 (m, 2H), 2.00 (s, 6H), 2.43 (s, 6H), 2.82-2.93 (m, 1H), 3.00-3.14
(m, TH), 3.16-3.40 (m, 4H), 3.49-3.52 (m, 1H), 3.65-3.75 (m, 2H), 4.
14 (t, J = 5.3 Hz, 2H), 4.48 (dd, J = 8.2, 5.3 Hz, TH), 4.53 (dd, J =
7.8, 4.5 Hz, 2H), 6.29-6.52 (m, 2H), 6.83 (d, J = 8.2 Hz, 2H), 6.83-
6.84 (m, 2H), 7.12 (d, J = 8.2 Hz, 2H), 7.12-7.19 (br s, 1H), 7.33-7.
45 (m, 2H), 7.58-7.82 (m, 5H) ; BC-NMR (125 MHz, DMSO-dy) &12.3, 12.4
, 17.6, 17.7, 18.9, 19.1, 28.3, 28.3 (3C), 28.3 (4C), 28.6 (4C), 28.7
, 29.6 (4C), 30.9, 35.9, 42.5 (2C), 49.2, 77.6, 86.4, 86.4, 116.4, 12
3.3, 123.5, 124.4 (2C), 124.4, 125,3, 125.9, 127,2, 127.4, 127.5, 127
.6, 127.7, 129.8, 129.9, 131.5, 131.8, 132.9, 133.6, 136.7, 137.4, 14
9.1, 153.1, 156.1, 157.5, 157.6, 161.7 (2C), 162.4, 168.6, 169.8, 172
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.9, 176.3, 179.5, 179.6; HRMS (FAB) calcd for CeHeaN.,0,,S, (MH*) 1289, 62
15; found 1289. 6223,

(3) cyclo[-Tyr—¢ [C (=NH) —NH] —=Arg—Arg—Na
I-Gly—-] (8f)

EHEFI1T (5) cyclo [-D—Tyr—Arg—Arg—Nal—¢ [C (=
NH) —NH] =Gl y—1 (8d) OBHRAEERA—DHEEICELY. cyclo
[—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —N
al—¢ [C (=NH) —=NH] =Gl y—=1 (7d) ofbYIZ, cyclo [
—Tyr (tert—Bu) —¢ [C (=NH) —NH] —Arg (Pbf) —
Arg (Pbf) =Nal—=-Gly—-1 (7f) ZBWTiTo72(REX3 2%
) o

[a] 26, +61.6 (c 0.160, DMSO); 'H-NMR (500 MHz, DMSO-ds) &1.12-1.22 (
m, TH), 1.23-1.32 (m, 1H), 1.37-1.50 (m, 2H), 1.53-1.64 (m, 2H), 1.70
-1.80 (m, 1H), 1.85-1.96 (m, 1H), 2.87-2.96 (m, 2H), 2.99 (dd, J = 14
.2, 9.0 Hz, 1H), 3.07 (dd, J = 13.6, 10.2 Hz, 1H), 3.11-3.18 (m, 1H),
3.85 (dd, J =15.0, 7.5 Hz, 1H), 3.98 (dd, J = 15,0, 5.8 Hz, 1H), 4.
30 (dd, J =15.3, 9.2 Hz, 1H), 4.42 (td, J = 9.1, 5.0 Hz, 1H), 4.68 (
dd, J = 15,1, 6.5 Hz, 1H), 6.72 (d, J = 8.4 Hz, 2H), 6.80-7.40 (br s,
4H), 7.09 (d, J = 8.4 Hz, 2H), 7.38 (dd, J = 8.4, 1.4 Hz, 1H), 7.43-
7.50 (m, 2H), 7.53 (t, J = 5.5 Hz, 1H), 7.67 (s, 1H), 7.74-7.88 (m, 3
H), 8.02 (d, J = 4.9 Hz, 1H), 8.09 (d, J = 8.3 Hz, 1H), 8.40 (d, J =
6.9 Hz, 1H), 8.50 (d, J = 6.4 Hz, 1H), 8.91 (d, J = 9.5 Hz, 1H), 9.13
(s, TH), 9.39 (s, 1H) , 9.63 (s, 1H) ; ™C-NMR (125 MHz, DMSO-d;) & 25
.1 (2C), 27.8 (2C), 36.1, 36.3, 53.7, 54.4, 56.4, 57.7, 115.3 (2C), 1
25.5, 126.0, 127.4, 127.7 (2C), 130.1 (3C), 131.8 (2C), 132.9 (3C), 1
35.9, 156.4, 156.7, 156.9 (2C), 159.0, 167.4, 168.3, 169.5, 170.8, 17
1.0; HRMS (FAB) calcd for CsgHioNi,05 (MHY) 729.3949: found 729. 3939,
Kl 7
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(1) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (P
bf) —D—Nal—¢ [C (=NOH) —NH] —=Gly-]1 (6g9g)
E2heFl1 (3) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
rg (Pbf) —=Nal—-¢ [C (=NOH) —NH] -Gl y—-] (6d
) DERAEER—DAEICEY, H—-G |l y—D—Ty r (tert—Bu)
—Arg (Pbf) —Arg (Pbf) —Nal—=7J/F*+Y 4L (5d) @
RKRHYICH—-G | y—D—Tyr (tert—Bu) —Arg (Pbf) —Ar
g (Pbf) = D—=Nal—=7IRF>AL (5g) ZRAVWTIT2R(PI/F
Fo—(2=C 1) M)FILEEIHNSDINES 8%) ,

HEEHRRAY ; [al 7)) +44.5 (¢ 0.213, DMSO); 'H-NMR (500 MHz, DMSO-d)
§1.21 (s, 9H), 1.21-1.40 (m, 8H), 1.38 (s, 12H), 2.00 (s, 6H), 2.41
(s, 3H), 2.42 (s, 3H), 2.45 (s, 3H), 2.48 (s, 3H), 2.58-2,70 (m, 6H),
2.94 (s, 4H), 3.21 (dd, J = 13.5, 6.2 Hz, 1H), 3.68-3.77 (m, 2H), 3.
78-3.85 (m, 2H), 4.04 (dd, J = 12,8, 5.9 Hz, 1H), 4.32-4,38 (m, 1H),
4,78 (dd, J = 14.8, 8.5 Hz, 1H), 6.00-6.08 (m, 1H), 6.27-6.49 (br s,
4H), 6.82 (d, J = 8.0 Hz, 2H), 7.07 (d, J = 8.0 Hz, 2H), 7.29-7.42 (m
, 3H), 7.66 (s, 1H), 7.68-7.85 (m, 3H), 7.88-7.98 (m, 2H), 8.00-8.09
(m, 1H), 8.63 (d, J = 6.7 Hz, 1H), 9.84 (s, TH) ; ™C-NMR (125 MHz, DM
S0-dg) 812.3 (2C), 17.6 (2C), 19.0 (2C), 25.0, 27.7, 28.3 (2C), 28.5
(2C), 28.6 (2C), 28.7, 29.0, 29.5 (4C), 30.8 (2C), 35.8, 42.5, 48.6 (
2C), 54.6, 55.2, 77.7, 79.2, 86.3, 116.3 (2C), 123.6, 124.3 (2C), 124
.4 (2C), 125.2, 125.8, 127.3, 127.4, 127.5, 127.5, 127.6, 128.0, 129,
5, 131.3, 131.4, 131.5, 131.7, 132,9, 134.2, 136.3, 137.3, 151.1, 153
.7, 1559, 157.5 (2C), 162.3, 169.9, 171.5, 171.9, 172.5, 179.4; HRMS
(FAB) calcd for CegHgN:,0,,S, (MH*) 1305.6164; found 1305.6150,

(2) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —Arg (P
bf) =D—Nal—¢ [C (=NH) —=NH] =G ly-1 (7g)
E2heF1 (4) cyclo [-D—Tyr (tert—Bu) —Arg (Pbf) —A
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rg (Pbf) =Nal—¢ [C (=NH) =NH] =G 1ly—-=]1 (7d)
DEMBEER—DOAREEICELY, cyclo [-D—Ty r (tert—Bu) —Ar
g (Pbf) —=Arg (Pbf) —Nal—¢ [C (=NOH) —NH] —
Gly—-] (6d) offbYliZcyclo [-D—Ty r (tert—Bu) —Arg
(Pbf) —Arg (Pbf) —D—Nal—¢ [C (=NOH) —NH]
—Gly—] (6g) ZAWVWTIT>27UXE3 5%),

EEHRAY; [al 7, -9.02 (¢ 0.106, DMSO); 'H-NMR (500 MHz, DMSO-dg)
§1.20-1,30 (m, 6H), 1.22 (s, 9H), 1.23 (s, 6H), 1.34 (s, 3H), 1.36 (
s, 3H), 1.39 (s, 3H), 1.40 (s, 3H), 1.50-1.52 (m, 1H), 1.62-1.67 (m,
1H), 1.99 (s, 6H), 2.40 (s, 3H), 2.43 (s, 3H), 2.84-3.00 (m, 6H), 2.9
4 (s, 4H), 3.00-3.07 (m, 1H), 3.11-3.17 (m, 1H), 3.62-3.74 (m, 1H), 4
.02-4.17 (m, 2H), 4.27-4.35 (m, 1H), 4.45-4.51 (m, 1H), 4.52-4.61 (m,
2H), 6.29-6.51 (br s, 2H), 6.78 (d, J = 8.3 Hz, 2H), 7.02 (d, J = 8.
3 Hz, 2H), 7.20 (d, J = 8.4 Hz, 1H), 7.34-7.40 (m, 2H), 7.42-7.46 (m,
2H) 7.65-7.74 (m, 2H), 7.56-7.83 (m, 3H) ; ™3C-NMR (125 MHz, DMSO-d;)
512.3, 12,4, 17.6 (2C), 18.8 (2C), 25.0, 27.7, 28.2, 28.3 (2C), 28.5
, 28.6, 28.7 (2C), 29.0, 29.3, 29.5 (2C), 30.8, 35.8, 37.0, 42.5, 45,
9, 48.6 (2C), 54.6, 55.2, 77.7, 79.2, 86.3, 116.3 (2C), 123.6, 124.3
(2C), 124.4, 125.2, 125,8, 127.3, 127.4, 127.4, 127.5, 127.5, 128.0,
129.5, 131.4, 131.4, 1315, 131.7, 132.9, 134.2, 136.3, 137.3, 151.1,
153.7, 155,9 (2C), 157.5 (2C), 162.4, 169.9, 171.5, 171.9, 172.5, 17
7.4; HRMS (FAB) calcd for CggHgoNi,0;;S, (MH*) 1289.6215; found 1289, 6223
(3) cyclo [-D—Tyr—Arg—Arg—D—Nal—¢ [C (=NH
) —NH] —=Gly—-] (8g)

EHEFI1T (5) cyclo [-D—Tyr—Arg—Arg—Nal—¢ [C (=
NH) —NH] =Gl y—1 (8d) OBHRAEERA—DHEEICELY. cyclo
[—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —N
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al—¢ [C (=NH) —=NH] =Gl y—=1 (7d) ofbYIZ, cyclo [
—D—Tyr (tert—Bu) —Arg (Pbf) —Arg (Pbf) —D—
Nal—¢ [C (=NH) =NH] =G ly—-1 (79) ZBW\WTiTo7% (
NE 3 3%) .

[a] 26, +18.4 (c 0.126, DMSO); 'H-NMR (500 MHz, DMSO-ds) &1.12-1.21 (
m, TH), 1.21-1.28 (m, 2H), 1.28-1.42 (m, 2H), 1.45-1.56 (m, 1H), 1.58
-1.66 (m, 1H), 1.66-1.76 (m, 1H), 2,70-2,85 (m, 2H), 3.15-3.29 (m, 3H
), 3.86 (dd, J = 15.7, 4.4 Hz, 1H), 3.97-4.04 (m, 1H), 4.04-4.14 (m,

2H), 4.21 (dd, J = 14,6, 7.3 Hz, 1H), 4.84 (dd, J = 14,6, 7.9 Hz, 1H)

, 6.66 (d, J = 8.4 Hz, 2H), 6.70-7.50 (br s, 4H), 6.99 (d, J = 8.4 Hz
, 2H), 7.35 (d, J = 5.9 Hz, 1H), 7.39 (dd, J = 8.6, 1.6 Hz, 1H), 7.46
-7.53 (m, 3H), 7.56 (t, J = 5.9 Hz, 1H), 7.72 (s, 1H), 7.82-7.89 (m,
3H), 8.47 (d, J = 8.3 Hz, 1H), 8.65 (d, J = 6.2 Hz, 1H), 8.72 (d, J =
6.4 Hz, 1H), 8.89 (s, 1H), 9.17 (s, 1H), 9.25 (s, 1H), 9.48 (s, 1H)

; 13C-NMR (125 MHz, DMSO-ds) &24.9, 25.0 (2C), 28.4 (2C), 28.5, 53.1
(2C), 53.5 (2C), 53.5, 54,1, 56.2, 115,0 (2C), 126.3, 127.1, 127.2, 1
27.5, 127.5 (2C), 128.0, 130.0 (2C), 132.9 (2C), 133.2 (2C), 156.0, 1
56.7, 156.8, 166.6, 168.6, 170.0, 171.3, 171.8; HRMS (FAB) calcd for

CaeHaoN1205 (MH*) 729.3949; found 729, 3948,

Ehefl 2
1. CXCR 4 #FHEM Tl
[#1] —SDF —1#&BEEEORE
CXCR4%FHHETSIHEK2 9 Itk S ZBRKIEE D & FR L7,
VAV RiEEEF, Pyt EER(25mmo | /L HEPES pH7. 4
. Tmmol L CaCl,, 5mmol L MgCl,, T40mmo |
/L NaCl, 250mmo | /L v af 0. 5%BSA)th, AEHA
50ulL, 1] —=SDF—1a(0. 2nmo | /L, X"—=F2VIT)I~Vv—5
A7HAT V%) 25 uL RTIR /" E—XRBEWMLS5 ug/ 7T DIE, O
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Emg,/ JTIDPVT WGAE—X(P7YIvAtt)] 25wl Z0A.
774 TL— M EHEZE: R—FVINI—FA T4 IV IA)DV T
ep, FRTIREA Y FaxR—FL7E, HEaRFEEE Ny Tho Vb (
Packard) (&Y, 1T9B/ 7 TEHAILE, BBR{IEESYMOESEE
(I Cso)id, [#I] —SDF—10DSBERADESDEZEICEDOWVWTR
ELE (F1),

[&1]
k&4 s 1t & 4 .
b5 18 IC;o (nM b1 ICs, (nM
ﬁ% 50 ( ) %% 50 ( )
Ay © Nai ag S Nl
N N
FC131 HN H NH 126 8d HN H#"H 4.2
0o %1 /W ooHNngs"V
N N
ag” N b g N o
H D-Tyr H D-Tyr
Ag O Nal Ag O Nal
N N
H NH H NH
8a H}ONHOH ey 679 8¢ HN on OH‘zsty 9.4
Ag” N~ Y © Arg N)L\/ NH
H pryr H oTyr
O  Nal O Nal
Arg Arg,
N N
8h HN H’EFNHG 16 8f HN H/é/*””s 334
NHo /¥ Io NH H /E¥
Argy N/L‘f o] Ay N o]
H oyr H 7y
NH Nt O pNal
Arg Arg T
N N
8¢ HJAH&HH 1 83 HN}AH»NH 4.9
0o OH“JG,‘V OQHNH‘zG’y
N
Arg N)J\f G Ary N)L\f ©
H pryr H pryr

[0065] 2. HiH | VEMDHEIE
S3DOH I V—-1HKORTF REZMHIE, MAGI 7y tE4I1CL > TRE
L7, Ei#ila(HeLa—CD4,/CCR5—LTR—8-gal ; 1044
/) E96 U TIEEYAI/OF4I—EESL— MIEELL, X
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DR, FFaEhicsWNT, MBICHIV—-1(60 MAGI Unit/ /v
)b, 4 8ESREER. 60NFRMEAEL D) AEEL. HAMEEDOX
MOGFETIEE L, VMILRIIEEL T4 8FHEK. X—Ga I (5-70
E-4-/00-3-1 Y RYIL—B—-D—HZI K NEF /I R) TEEINEL
2TCOEEMIEZY IV EICEHAIL ., ARIEEMOEMEIF. HI V-1
BR%E 5 0%EET 2RE(S 0%MRERELEC,]) TRELL (]k2) ,
BRDE_SEKELTCXCRAEZAWSBENLA -3 KV | | BT
MM NRAEEDRRDSN/c—HT. CCR5AEHWVWSB aL TIEEEHR

HoNYG., AEBFILEYWHNACXCRABFBENICERAL TWS Z ENERIN
7=,
[F2]
vemey w0

a = NL4-3 111B Bal.
FC131 >~ 10,000
8a 300 260 > 10,000
&b 1.9 1.2 > 10,000
8¢ 4.4 6.3 > 10,000
8d 1.4 1.0 > 10,000
Se 1.3 0.61 > 10,000
&f 250 240 > 10,000
8g 2.2 2.0 >~ 10,000
EELOFfI HAsEH

SERELEEDFLEMFC1 3 1 DFERTHDARBLLADIE, R
T7F MEaEMA e 2V BN EEEZEL, FC13 1 £EFEFAED
DFHAXTHYBRAOBHTEANDRCXCRAFHEREZTT I EN 5,
ERELARIVIGELTWSEDERBbN5, >T. AXBPLEWIE. T4
X, BIE. fEs (B - &#%) | BHREE) Vv FEOBERBEREICH
TEFHRG/ XILRER., RUCBRMRBESICAV SN S MR#HEREDE
BRD7=HDEILEBE~DERICET 2EFRVOBEZRRAHAEEZE LTERAT
H5
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[E5KIR1]

[E5KIR2]

FR R DEEH
= (1)
[1E1]
F'% f"-z fﬁs |R4 Rs
eyclo {-NtY; )CH% -N(Y;)CH% -I\E(Yg}CHg -N(‘&)CHﬁ -N(Y5} CH (CHylp ICIJ )
A Xz Xg X 4 X 5
= (1)

(X, RIRVRHUFIMEHIILT, 7xz=Z)IE, ErOF> 7=
B FI7FILE FIDILE AVRYILE RVVFIDIIEXIZ
AIFYV—NLEIPBERLTELVC  _DF7ILFILEXITE KOFY
BE2BITH0H27IEEZRL ;

Ry,RURIEMIILT, 3—97=y/7aEN, 4—-97=Y )
TFIV, 3=AINREANTI/)FOEN, 4=F I/ TFI, 3—
7/70EL, 2=-FPI/IFIN, 1 -TI/IFI, RU2— (
TH=AIFY—4—qI) AFIHIHBRINZEBEHZLTILFILES
=L ;

RsBRUY ~Ysld, ZRNEFNMHIL T, KRREFXIEC,_,7ILF
IWEZxRL ;

Xi~XsD1~3@ANHEZRL, ZOMPBRETFEXRL ;
plEOXIE 1 DEHTH->T, 72 Lp=1DFER L. KERRF
ThHd, )

TRINDEEYMRIEZDEZMICHFRINDIE,

TR (1 a)



i
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F5RIR3]

F5RIR4]

(k2]
|f~’1 }fz fﬁz ?4 Rs
H
cyclo (—NHCHﬁ—— NHCHg —NHCH%—NHCH% ~-NHCHC~)
I
X4 Xy X3 X4 Xs
(1 a)

(X, RIRVRHUFIMEIILT, 7z=Z)IE, ErOF> 7z
B, FIOFILE FIZLE AVRYILE RVVFIDNLEXE
AIFYV—NLEIPBERLTELVC, (OF7ILFILEXITE ROFY
BE2BITH0H27IEEZRL ;
RO,RUVCREMIILT, 3—97=y/7aEl, 4—-97=Y )
TFIV, 3=AINREANTI/)FOEN, 4=F I/ TFI, 3—
7/70EL, 2=-FPI/IFIN, 1 -TI/IFI, RU2— (
TH=AIFY—4—qI) AFIHIHBRINZEBEHZLTILFILES
=L ;
Rsld., KRBEFXILC ,_,7ILFILEERL ;
Xi~XsDWIFNNTENS/NHZRL, ZOMD 4 EIBRRETF %
K9, )
TRINDEEYMRIEZDEZMICHFRINDIE,
RiAp—bROFTT7zZIE RUp—EROFI Tz A
FILENSEIRIN ;
RoyDIRVII, S=AVRYILAFIL, 1 —=FTFILAFIL, 2—
FIFIAFIL, 2=RYVJFIZWAFI, REXAFILHHERE
ns;
ERIBE2ICEEHDEEMNIEITOERENICHFRINDIE,
R, p—ERFOFIARVII, R,RUR;PVNTNEI T 7
=27aEl, R, DBP2—FTFILAFI., RDKRREFTH
FERIE 2 XUE 3 ICREHNEEY,



WO 2012/118124 52 PCT/JP2012/055099

F5RIR5]

[E53K1R6]

[E53KIRT7]

[E53KIR8]

[E5KIR9]

[E5K1R10]

FEKRIE1T —40WINHNICREDILEY. XIFZTDEZHIHFES
NZEEFNRD & LTEET 2 ERMR.

CXCRADHEENZDFHRY,/ XILEERICEMNDERICHLT
AW 5N 2 5ERIE L CHOEZMERY.

BoREEEOFHRY,/ XILAEDHOFEKRIES LHOEEM
X0,

DAL ARRRAE, AME. B RE. XISIEUESY 7 FOFR
RO/ RISEERDIHD, 5EKIEL BHOERMERY.

HIVOFHERYG/ XIFEBEEDOHOD, F5KIE D BHDERMEKRY

TR (11 a)
[1£3]
oo R RS Ra R
cwdo(—NHGHﬁ“NHCHﬁ~NHCH%—MHCHﬁ4%+CH§~)
X4 Xz X3 X4 X5
X (I Ta)

(X, Ry RTR, IFMHMIZILT, 7z ZILE, O—{REk RO
FOOIDIE, FOFIVE FIDLUE AVRJILE 41345V
—IEXEARVYFIZNENBELTELVWC DT ILFILEX
O —REEROFIEEEFITDZIEDHD 7T ZILEEZRL ;
R,” RU'R, I LT. N—-RE3—-/7=2/7OEIL. N
—REA - TV ) TFI, 3—ALREALT I/ SOEL, N
—R#&L4-TI/TFI. N-RE3-7I/70ENL, 2—-T73)
IFIL, N—RE1-TI/IFIVRON—RE2- (1H-13%
V=4 =) AFIDHBRINIEBLTILFILEEZRL ;

Rs' &, KREFUEIC ,_,7ILFILEERL ;

X7 ~Xs OWINMTENSPNOHERL, 204D 4 @EHIEEE
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[E5KIR11]

[E5K1R12]

[E5K1R13]

RFERY, )
TRINDLENELBMETET LRICABRERDOREETVL
. RIGBIBHFEREOREE LARICSEMBETETT 2 &2 HHE
§2FER (1 a) TRINDIELEYWORE,
RISHRERDREREDL., BRIEMNYAFILZYI, FFTZV—I
M) TLAOBEE, m—J LYY=, ROIZIVISFA—ITHD
FEKIE1 OILEEHDH .
BIRARICAVWIEBMENASX——v 7L THDEKRET O
T 1ICEEHDAE,
X (1 1a) DIELEMEUTOIRICLYELET S, FKRKIET1T00D
U

22T (1 1a) oke&mETX (111 a)
[{t4]
Rs ?? ?s Ry Rio
] ] I
NHQCH%‘—NHCHﬁ"NHCH%"NHCH&R tNH-CH-gH
O O O 0 NOH
(I T11a)

[, Rg~R olgZFNEFNR,” ~Rs owInmhTHY, LT
DY BRIND :
BB, X (11 a) TRINBZERRTF NFEZHROHIEE— NH
CH (R, ) C (=X, ) —IZBWVWT, X,” ®NOH& LTER
IN7BEICTH

[1£5]
;Rn ﬁ}ﬁ 1RI‘H-T
- NHCHﬁ g NHCH%‘-
NOH O
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