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ZER R OME (Fn30) : S OIRBE<e HIV OKY B H59 5 75 1 %2 BIK CXCRA ~FE&
T HEME NRINIRRT HT-OD AT J—=0 TR EEHE L=, £79°. CXCR4 H5HiAH 3k
DOHENT =T EER L, T —T OZEE~DEEEEZ 7o —Y A P A M) —ICL VW ER
HIFENANTHHZ 2R L=, £7-. CXCR4 ORNEMEY v R Th D SDF-1 DHEFED
A HO R LA B A L7 2 — 7 ) CXCRA EHIIC B T AZREKRORELIEEL 45
(LB RICAEATHD ZEEHLNC L, 612, HLWMELA WM RO LN E L
T, CXCR4 fHifl FC131 75 DIERTF RiFEROAIRAFIE 21T - 1=,

e B OMEE (J530) © Novel bioassay systems have been established for ligand screening to
chemokine receptor CXCR4. Using a fluorescent CXCR4 antagonist probe, the receptor binding of
potential CXCR4 ligands was quantitatively evaluated by flow cytometry. This facile approach would be
applicable to the other receptors of peptide hormones and cytokines. The fluorescent SDF-1 derivatives
have also been developed as novel agonist-based probes, which successfully detected the receptor
internalization process of CXCR4. Furthermore, in order to investigate the bioactive conformations of
CXCR4 antagonist, FC131, the structure-activity relationship study was performed using a series of
alkene-type dipeptide isostere. It was demonstrated that both Tyr carbonyl oxygen and Arg N-alkyl
group would predominantly contribute to the local conformations of FC131.
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Table 1. Binding inhibition activity of fluorescent CXCR4

antagonists.
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Ac-Arg-Arg-Nal-Cys-Tyr-Cit-Arg-D-Lys-Pro-Tyr-Arg-Cit-Cys-Arg-NH,

peptide R 1Cso (NM)
TY14010 H (amine) 3.6
TY14003 fluorescein 12
TR14011 5-TAMRA 13
TR14012 6-TAMRA 21
TR14013 AlexaFluor®430 59
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Table 2. Structure—activity relationships of SDF-1 analogues.

1Cs0 (NM)

CXCR4 CXCR7
SDF-1 2.3 6.6
fluorescein-SDF-1* 580 730
SDF-1(27-PG) 24 5.2
SDF-1(63-PG) 33 14
SDF-1(67-PG) 27 28
SDF-1(27-TAMRA) 83 85
SDF-1(63-TAMRA) 14 3.6
SDF-1(67-TAMRA) 1.6 8.9
SDF-1(63-Alexadg8) 29 11
SDF-1(67-Alexa488) 5.6 14

#Fluorescein was conjugated to the N-terminal amino group.
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Table 3. Fluorescent probe- and radioligand-based binding
inhibition assays.

ICs (NM)
TY14003 binding  [**1]-SDF-1

inhibition binding inhibition
TF14016 6.5 3.8
FC131 209 144

fEV T, CXCR4 #EHAlIC L 28T v —
T OREEE, BLUHEOEEEZHEE L
72, TY14003 & CXCR4 1Al TF14016 DR
AVRIRICE D il Z Y Lz b 2 A, R
I % o3 HE R B A B OO IR B AR AT R
D lte, BEMRT—XE LTHRITT 5729,
T 0 — T IRUSHINEE & BN o #l g A3
EER LR DHOEIRIE A FEYEE & L, HOGERE
NEEME Y b REVWEREZ o — 7S
fEIR L EFR LT, e — A ERI AT
BRI DEIE % fedh, PHE R 2 Az & Y
oy bFBHZ LT, ICy R L7z (Table



ZnCI

CuCN, LiCl, THF
e .

CbzHN
59%
o CO,t-Bu

N TBSO(CH,)3l
Ns ¢-BuLi, CuCN

1 LiCl, THF
Me0\©\

66%

TBSO(CH,)sl
t-BuLi, CuCN
Boc. - X CO,t-Bu  LiCl, THF
N
H/\&SV 94%

4

MeO MeO
©\ " R’ TBSO(CH,)sl

Mgl COut-Bu t-BuLi, CuCN
; LiCl, THF

— —_—
Boc—N_ o
o
1
gg Fé1 = K'/Ie 1) HySiFg, MeCN, H,0

PPhg, THF

PhSH, K,CO3, DMF

MeO
1) TFA, CH,Cl, \©\

9a,b 2) Fmoc-OSu, DIPEA

2) NsNHCbz, DEAD

CbzHN
ch?c:\lj\/\/COZH
H :

—_—
—_—
:

—
—

CbzHN
Fmo\chj\/\/COZH
H Z

3 " NHCbz

Me0\©\

Fmoc. /‘\/\/COZH

N, N

[:\_ R! L
BOC\H%{Cozt—BU BOC\N/\/[R‘I

5  "SNHCbz

MeO (\ R2
1, _COot-Bu

Me :\/\Rz Me

7a R'=H, R? = OTBS (92%: E/Z = 95/5)
7b R'=Me, R? = OTBS (98%: E/Z = 79/21)
8a R'=H, R? = N(Ns)Cbz (quant.)

8b R'=Me, R? = N(Ns)Cbz (82%)

9a R'=H, R? = NHCbz (92%)

9b R'=Me, R%2=NHCbz (88%)

10a R'=H (60%)

B 12
MeCN, Hz0 Fmoc\N'ﬁ/\/C%H 10b R" = Me (89%)
' '
N :

Me

Scheme 1. Synthesis of alkene-type dipeptide isosteres.
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Table 4. Biological evaluation of FC131 derivatives.

compound X Y Y4 1Cs0 (UM)

FC131 -CO-NH-  -CO-NH- -CO-NH- 0.23
11 -CH=CH-  -CO-NH- -CO-NH- >100
12 -CO-NH-  -CH=CH- -CO-NH- 3.7
13a -CO-NH-  -CO-NH- -CH=CH- 0.80
13b -CO-NH-  -CO-NH-  -CMe=CH- 1.6
13c -CO-NH-  -CO-NH- -CMe=CMe- 8.7
13d -CO-NH-  -CO-NH-  -CH,-CH,- 61

*|Cso values are based on the inhibition of [?]-SDF-1 binding to
CXCR4-expressing HEK293 cells.
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