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(54) Title: PITARMACEUTICAL COMPOSITION CONTAINING CONJUGATE OF BORON-CONTAINING COMPOUND

AND PROTEIN

a

54 ZHADEZH R OREFILEME S NS BLEDaA DA — b EEUCEEMERY

[E2]

Haron sowm.fppr

CT26-bearing mice (Balb/c/ ¥ ; 5 weeks) iv

HH Boronated BSA

(57) Abstract: In order to establish a means for selectively delivering a large amount of boron to a tumor tissue, provided is a phar-
maceutical composition containing a conjugate of a compound represented by formula (I): X-L-Y (in the formula, X represents a
group including '"B, L represents a linker, and Y represents a group bound to a lysine residue), and a tumor-accumulative protein
having a lysine residue, wherein the molar ratio (imol number of the compound/mol number of the protein) of the compound and pro-
tein contained in the composition exceeds 10.
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A # &=
FEADBI :

RUOREECEMESI VN IVBEEDOAY D 25— N eBUESMENRY

[0001]

[0002]

[0003]

[0004]

[0005]

it o B

AFBRIE, KUFE10 () 280 EEEEREL Y VXV EEDO
voag— b eECEEMRMICETY %,
BRIl

RO Z=FBPMEFIEEE (Boron Neutron Capture Therapy; BNCT) &i&. A
FICIIBEZEOBRIRILF—RBAMFZ2RUVRIERICL YRS, BtkEF
EBEDRBICEY .. —HEROBNRIETY FoLE alfZREIETE
HHRE & AR B HT L WESAERIE TH B,

BIRILF—OBPAUEFEIIRILF—OBVERFEFEIREELRY.,. AKE
ICIFBETHBD, BPEFTEBEDORKIE. VFTLEANY TLEFHZ (
aff) EEL. INSOIRILF—F2.MeVEH LT 1 DOMPBAERIET 3
DICFDEIRILF—TH D,

EREODOEEMNAFEES G, EBHEBICERSEEZS5A52&4<, &
Wi ZRT & THY., BNCTICKL > TEMREBEDIRZ/DHICIFEER DV ER
ZIEMEIOEIRMICT YN - 20BN H S,

MERRDARRDEBEHBEDIE. VRY — LR EOHNFABRELYT
W& WD M (EPREHIER. Enhanced permeation and retention effect) HYdH
B, CORMICETE, VRY —LZMABLIEMRE~NDKRIFEDT ) /N
— AT LDHEFEINTE L, FlIXE, AFEBEESIE, VRV —LOEEZ
DFREARIVRIEEMEZEAL., EBILEGRETRIVRETJNY—-TES
AT LADRAFEICKILTWD GEFEFXHEN1) . . RUREEWZE
ALTEVRY —LERICH., RUORECEMEEATDIEICEY, RIFED
SEBILICKRII L TWS GEREFXHER2)

FATIRMT A
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[0006]

[0007]

[0008]

[0009]

FERFETSCHA

JEEEF TR - H. Nakamura, Y. Miyajima, T. Takei, S. Kasaoka, K. Maruy

ama, Chem. Commun. 1910-1911 (2004)

FERFFC#R2 - H. Koganei, M. Ueno, S. Tachikawa, L. Tasaki, H. S. Ban,
M. Suzuki, K. Shiraishi, K. Kawano, M. Yokoyama, Y. Maitani, K. Ono,
H. Nakamura, Bioconjugate Chem. 24, 124-132 (2013)

FREADHE

FHEAN/BARLL D & T 2RE

CDEDICVRY—LEZRBLETIVN) =2 AT LIE, REDKRIFRE

FEHEAZEYIAD I ENOEETH D0, EBHEAOBRERHZY S 4L

. EMREEGTAL., BIECEBICEROVRZEFEIGTLED &WD HERE

ya)Y: >Rl

AFEBIX. COLDBRERDODEVRTIVN) =2 AT LOBBEZ R L.
REORVREZEMEBANEZRNICEYIADFEZREBTZIEICH D,
AR EFHRT DIODFE

AFEBAEIE. LERBEEZERT 7O, iRk E2ERLHER. 7OV K

TARL—PDEIBRVRISAY—%T LA I REFEIE, BICZD

IEEMICT IV T IV EFBEIE AL OAFTVIEREAF > CESMARICERY

AFENBEERB LA, /0 HE, RLAIRETPLTIROT Y —

DURTAVERE (DAL T 1 NEEEHAL TWRWS X7 A1 U7%RE, Cys
34) EDAEBALTWVWBEEZLNTWED, FILTIVHOY DVERE

BfRAELTWSZEZREL. COMENLLUTOREZR/ .,

1) SVNRVERICFETD IV VEREQRIX. 7 —DYRTA VRERED

BICLER, FEBICEZVWT EMS, ZVUNRVBIHFICHLT, EBICEZLD

RLMIFATFAERFEIERED &,

2) RSVR7ZIVVDEDIBRT)—DUARTA VEELERLBRWY /XY

HICHE, TLAIRENLTRIVRISAY—%ZRFEIEED &,
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[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

3) TLAX RORDYIC, AVFALTR—IMELQED) D UHEEEEF
BLT, VRVEICKRIVRISAI—ZReaIETEDIIZ &

AFEBRIZ., UEOMRICEDEIEKINZHEDTH D,

BB, AFERIZ. UTFD (1) ~ (8) ZIERHITZ2EDTH S,

(1) KD : X—L—-Y [KXh, XiZBE2ETIEERL., LIZYrhH—
aRL. YRV UVOEREEEST2ESEEKRT., ] TERIWDIEEME. VY
VHEEAEITOIEEERUEY AN VEEOI Yol — M ESUERMERY
TH>T, HRMPICEEFN DRI EEYMERIEEY V/XVEDEIEL (R
IEEMDEINE IS /R 0EDEILE) NM0EBIZEILLLTHDE &
A &S T 2 ERERY.

(2) WIUREEBETIEEEREY /BN, bSRT72)UTH
DT EEEHETD (1) ICBEHOEZBRY.

(3) VOURBEZEITIESERBMESY V/NVEDN, PITIVTHDZIE
ARSI D (1) ICEREHOERMERY.

(4) XMICBFBYD., LA IPUNENBAYVYFALT7R—NETH D
CEERHETE (1) BE (3) OVWTIMICBEOEZMBRY.

(5) XMDICBITBXD, RURISAY—DLHLFEINDIETHDI &%
BHET2 (1) BE (4) OVWTFNHOICEBEOERBRY.

(6) X(MICHBIFB XA, /OY RFARL— 2AVAHILKRSY, XiF
ZRANKRS DO LEEINZETHDEE2RHHEETS (1) BE (4)
DWW DI EBED E R,

(7)) XMITHSFBLA, ZIFLVE (BL, PILFLYED T ED-C
Hy-t&, -0-. -S-. -NH-, XIE-CO-TEBEBMINTWVWTELL, ) THDI &%
BHET2 (1) BE (6) OVWTFNHNICEEHDERERY.

(8) mYFRHUEFHIEFEICAWVWLNDZ I EA2EHETS (1) BE (7
) DWTFNAICEER D EEMERY.

AEEMEIX. AFEOEBLEOERTH S HARERFFHFE. #FFR2015-156726
DRAMMES L FLEHEICEHRINDEIHNEEZETET 5,
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[0019]

[0020]

FHEADRR

AFPOEZRERMAYIZ. BESEMREISGERMICEYIAT N, EFSHEEICIE
IFEAERYRAENAVWDT, BEMELZERNICIHET 2 &N TE D,
F7/-. EEMEICEYAENDIERIVFRDELZWVWDT, HEE2VHR<TS
ZEHBTED,
i) SRAN Y
[EQ1IMIDD & AR S & 7~ d B,
[E2IMID& 7T X (BSA) AV asy—hDEESHERTHE,
[E3IMIDE LT X (BSA) &ORBEERROBERETTHE,
[E4IMIDE PILT X v (BSA) & DRERENZBESREROBERERTE,
[BI5IMIDE I T X > (BSA) & DRFEAKRENFBEEROBERE TR, ik
BERS : th (lanel-3 ), 3h (lane 4), 6h (lane 5)., 12h (lane 6). 24h (lan
e 7). Buffer pH=7.4.
[BIBINCS-FFAARL—b FhYUDLIE (&1 1) &R T7UY
DEEEBROER AT~ ., Buffer (PBS): pH=7.4 (lanel,2,6). 8.0 (lane
3). 9.0 (laned), 10 (laneb)
[BA7INCS-RFHARL—bk FhUDLIE (BEM11) &R T7x) >
DRBRERGHEESEROBRAERI B, Buffer: pH=10 (lanes1-5), pH=7.4
(lanes 6-9)
[BI8IMID&ENCS-RFAHRL—k FhUDTLE (EE¥WT1 1) OBSABLU b+
SURITTYVIIRT BR_EERBROBRE T E, Buffer: pH=7.4
[B9IMIDE I T XY (BSA) BLPRZ R 7Y Vv EDEEEROBRE
~9 X,
[BQ10IMID& 7L 7 X > (BSA) & DpHIREMEEEROERER~T M,
[B111]< 7 A RIGEMEADR D REEDIGAAERDE R =~ TE,
[BQ12IMIDCHIE L /=< o Ak DWestern BlottingDfER A~ X,
[BQ13IMID-BSAO > < a5 — b F ALYV RICEBITIEBEEDCELETT
B4,
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[0021]

[0022]

[0023]

RIAE KT SO DR

LU, AFEBPEZFFMICEHRAT 5.

AFBAOERERMERIF. X)) : X—L-Y [P, XIFBz=EITI2E%E
HL. LIZUVYH—%AKRL., YRV VEREC-FEAITIEERT, ] TKX
nNabteme. VO UREZBE I ESEEBREY /AN VBEOOaAV Yoy —
N8B THEE2RFHETHHEDTH D,

AFERHICEWT Mavyyasyr—~r) &k, KO TERINSEbEHME. VY
VEREAETIEBEEREY N IVBEIEE L TERLIEESFERKT
%,

AREBPICBWT MESEEMY VXV E] &1, ESMEXIKESHEBIC
BIRMICEZ2MEEZRT I /NN IVEEZEKRL. FIXIE. EPRIRERT H >~
IROBRENEINDE, EPROIRZBZ/ODICIF. VR IBOHTFH AN
EETHY. MIAIE HETHNIE, 1~200mTHDZEIFFELL. 4~10
ImTHZZENLYFTFELL, FFETHNIE. 40~2000kDaTdHhH 5 Z & H
FE L. 60~1500kDaTH D T &AL YFFE LW, K> T, AFEBED MEE
EB/MEY VNN VE] B, COEDBRBRY /XD FETHD I EHTFFE
LW, BEEEESY VA VEODEFAFIELTE. PILTEY, SR T

V. A MhBAay, BERTF. REJOQAT) VREEREIFDIENTEDS
o FITIZTvELTIE., D2MFEFI7ZTV(BSA) . EMIMEFILT I (HS
A) . IORMBET7ZINT IV, v NBETPINTIVREEZEITFEIENTE
5, PIVTXIrELT, HSAZAWSHZEEIE., AEPBOEERERMEZRET S
EEIOSEEULEHSAZABAWTH L. TRUADHSAZEAWT LWL, SV
A7) E LT, 9>mENSYRT7YY, ErMENS YT Y
V. RORMENSZVYRT7z) Y, Sy MBSV RT72) VREEZETS
52ENTES, REI/OTI VI, 2. E7S 77X bOWINT
HLW, ETIS T AV RELTIE F(ab’ ), Fab’', Fab, FvAEEZIF S
ENTEDE, £FE/OTY 0I5 AFRICREING. I96, IgM, IgA, Ig
D. IgEOWIFNTH LW, REISOTY VL, EMNAXKDEDTH>TH,
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[0024]

[0025]

[0026]

ENUADOE (BIZIE. DR, Zv b, DUF vFLE) HEOHED
THh>TH LU,

X(DICHBFTDXIE, BEESEITIETHNIEEDLd>REDTEHE L, BP
ADEDICHFHRIC—DODRIRREFEROEEMHOLEEINIETEHE LWL
T RORIVSAY—DHEFBEINDGENMTFEF LWL, RURISAY—IE, K
DRPETHIEEERICAWVWSA CENTELIZEFEBEDED THNIFED L
DREDTHELL. BIZIF. 7OV RFHAKRL—F ([BH12) ( 4 F 1D
OYAIRS> ([CBH,]) . BB IOV AR Y ([CBH.D) . = KA
WiRZ > ([CBH 1) . EXTHILKRY REEEEMA ([(CBH,) M) . GB10 ([
BigHi21?) " EEZITZIENTES, RIVRIVSAY—FICEEFNDIHRIER
BFIE. $RTBTH>TELWD, —EBOHINBTH>TEH LWL, 48,
AEBHEAR TIE., [HRIURISRI—DOLEFEEINDIE] WD EDIC T5E
EBIXINZE] EVWIKREBEABLLNTWEH, Zhid. BIZIE. K9FEIS
RY—HD—DDKRIRFEZRETDIEICL>TEHFEEINDIEEZEKT S

X(DICHT2YIE, VOUVRECBFAETIETHNIZEDELIBREDTE
LK BZREFE TLAZTVILE (RLSM I NDEBRETEHET HKRET
ERETBDIEICE>THFEINDBDE) . 1 VFAIT7xR—ME (-N=C=S)
AV TExR—ME (N=C=0) . 7IFTEKR (-CHO) . & k¥ (-CO-) . i&
fERILAR=IL (-S0,CL) | EHMEMETZXFIL (-COSu, -COBt, -COAt, {HL. S
u, Bt, At FEEDE%ZRT) LEEZREITBIENTE S,

L1611
% ,
Gom BN Y Brm en Ni';“ At= §_~~NP‘:§“:
& FEN N
3 & S H
XN(DICBTFBLIEF. VA—ELTORRBEREDBOTHNITED L S A

EDTEWDA, ZIXFLUVETHHBZEDIKHFFZF LW, BL. ZPILXFL2VED
1 L E®D-CH~1E. -0-, -S-. -NH-, XIF-CO-TEEINTWVWTHLW, I
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[0027]

[0028]

[0029]

[0030]

FLYEDORRHIEIBICREINGWA, 5~20THDZENFFLL.
5~15THhdIeNLUFFELYL, B, FILFLUEPRD-CH-%, -0-,
-S-. XIF-NH-TEBE#LABES., ChoDEIF1DDREFERDEDELT
HIEELE T7ILFLVEORRRI ICEDD, WELWI Y HA—&LTE
. —0-CH,~CH,~0-CH,~CH,-NH-CO-CH,~CH,~CH,~. —S-CH,~CH,~0—CH,~CH,~NH-CO-CH,~
CH,~CH,—. —0-CH,~CH,~0-CH,~CH,~, —S—CH,~CH,~0-CH,~CH,~, —CO-NH-CH,~CH,~CH,-
0-CH,-CH,~0-CH,~CH,~0-CH,~CH,~CH,~NH-CO-CH,~CH,~ % ¥ £ 252 Z & TEX B M
 INBICREINE DT TIEAW,

N TRINZEEYMOERGFIE LTIX., EEMICESEHLE) > Ah—%N
LTLAIREIOY RTFTHARL— MIESSEALLEEY (BE1) M
aleimide-closo-dodecaborate conjugate, LR, TMID] &WD Z &HH D
o) YA —ENLTAVFALT7R—MEZI/OY RTHARL— MIHE
aXgitEsE®w eem1 1) (AT, INS-RFARL—K] WD &
BhHd, ) REZETFTDHIENTED,

HERMPILEEFNIZRN (D TRINDEEME ) PVRELA BT 2EBSTE
MY R OBEDEIEL (RIESEEMOEILE RIS /X 7EBDOEILE) I
 1TO0O%EBABZIENFFEFLL., 20UETHBENLYFFELL. 30
UETHBZEDNBICTFE LWV, TDELDICHIEESY /NI EIINT BFIEE1E
EYMOBEZ T2 &ICLY,. RIRBY VXN VHEICHET 2RIEBIELEMOD
FEHSZ LAY, ZOHR., BEEBKICIYRAEFhDIFRIORENZIARDE
Ezbnd,

N TRINDILEMEY P UVREEZB T 2EEEBMES /0B EDO
vasr— M, misdlbEMERIEEY YNV EEZRE L. mMEEZRIEIES
ZEIWWELYEKRTED,

SREERICH T ZRIEEY VNV E ERIRRIEEMOEILL (RIEEEEHMDEIL
BRI V/INOBEDOELE) . BIRLAELDIC. 1 0%EFHBAD I &M
FLL, 2O0ULETHBEDNELYBTFELL, SOULETHB I ENFICH
F LW, TOEILD ERIFFFICARWA, RIEEY /X VEICKH T BRIEE/LE
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[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

MOEINLEDHDEEZBZ D &, AidlbeWaRml TH. Thl Laigesy
YROBEBE LAY RMUAERIREESMIEMICFHBEINGLL RS
DT, ZTDME GEITHICADEIVEL) ZHAQWEILLICTD I ENFFEL
AN

RISBEEDpHIE, i (FlxE, 6.4~8.4, IFF L < IE, 6.9~7.9) &L T
HLwl., \EEME (B 9.0~11.0, FFLLIE 9.5~10.5) &L T%
W, VWIVREIFHETZIEOEEICL > TE. BEEMETRITFNIESIERY
IKaAvyasr—hEERLBRWVWEELNHZOT BIZIE, VIO VvEREERES
FTRENMYFATR—IMETHBZIFERE) . TOLIDIFE. RIGE
DpHIZIEEM ST B EBFFE LWL,

RIEEIE. FICREI AW, BE, 0~50CTHY. FEICIE, 10~

4CTH 5,
RISEEIE. FICREI AW, BE. So~24RETHY. HFEICIE.
1B~ 1205 TH D,

XD TERINDILEYIE. ERGUCEHINATECK>T. HDWIEE
DERZZR L DODDENLDFEICHEBICHKERBEEMAHTEICK>T
ERTBENTES, FIZIEX "BESETH2ELZFETE5EYW (/O
YV RFAHRL — FOBSHARE) ICU Vv A—%2BEEIE, TOYYA—ICUTY
BELEEITZIEELFETTSEYW (L1432 RPTODIARY) 2#HFEItE
2ZEICEY. BRTE S,

RFEFOEFRMRYIE. FmORPEFHEFECAVWONS, BB, KF
BBOERMEME L RXiTe FLUADE (RTR. Sy b, NLRY—,
DHF, RO, AX, U BV Hbad) IIRE5L. T0®. BT R
ILF—BhETZRE L. THICLY EEHEZ BIRNICKIET 5, AN
RETHEZRELTIE. BHESE. A KES. BMHEAEE. SRESE
. BEE. BPRE. FIRBREE. RUERE. BERUE. PREE. BE. 3B, BERE.
HWEREEZBIFZIENTEZA. INSICREIND DT TIEEAWL,

X TRINDEEME VP VEEEET 2EEEFEY /X VEEDD
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[0037]

[0038]

[0039]

[0040]

A — b eERERERYE L TERT 36, RFMOAERICHEVWEZMIC
HEINZBEAEXXEHERFIEEE T &ICLY., coaryyasr—rzH
Flbd 22 &N TE D, FIBZKICREIN T, FHF. FEH. &F. FBh
Fl. Bh7EILAL EH. LF RBRFIREETZIENTES, 5HED
FICREIN T, BROMXITIFERON (KA. BIEN. 8k, Bk, XI3E
BRADERNXITREFICLDIES) IBRETBHIENTES, BEEI.
EWNR, WEHAEREICLIUERLDD, FIZIFE. RAICHL T, EHFIE
LTSI DHE. 1EHALY, gisca>v a5 — bHA10~1000mg/ kg & 72 %
EDICTEDHBEICT ~HEIIDITTRETZIENTE D,

HEEDORYFRPEFHIFFEICAVONZRYRERIT, BEMELTT
2, BREVCERBOEZEMBICHEIMYAFATLEDEESD > KFE
RO ERMMYIE. BEMEEICRIRMICERY AT, EEAMEICIZIEESA
ERYRATNAWED, EREMEBICEXRSEESEZ5A5 2 &<, EEHRE
ZBEIRMICHIET 22 ENTEDEVDHDF AN H S,

T, AFEBOERMEKRIZ. BEHBICYAEZFNDIRVROESL. K&
ROFRVRZERSLYEZWVWDT, 525D RKTBHIENTESZEWVDF
REH D,
a4

RIS, EFEGIZZF TAFRBEZEICTHFMICERIAT 208, ARBIIChHE
EHICREI N2 D TIEARL,

(S2MEGFI1) MIDDARK
(1) It&E¥W3 DERK
[162]

NEREE AN D&Y T4 2 (Igor B. Sivaev, Nadezhda Yu. Kulikova, Evge



WO 2017/026276 10 PCT/JP2016/071899

[0041]

[0042]

niya A. Nizhnik, Maxim V., Vichuzhanin, Zoya A. Starikova, Andrei A. S
emioshkin, and Vladimir I. Bregadze, J. Organomet. Chem. 2008, 693, 5
19-525) {b&¥4 (1.3 g, 2.0 mmol) ZHEFRM & LT, NaBF, (1.1 g, 10.
0 mmol) &4 M HCLAE1 ml, 1, 4-dioxane®70 mlilZ T. BE100 CT128F
FEMEER L, ERFTHMULALRE., BIERYEZEBRL THRYRKRE, Bk
ZRRELTC. COMBERIEAFLVISEN L. B4 MEBTHRHDOIRL
BAEEYRWERIC, BfEcI49 /- TEHESL. FYVYTEEE LT
B3 =5, INZE 87%

'H NMR (400 MHz; CDsCl): & 3.72 (m, 6H), 3.30 (m, 18H), 1.53 (m, 16H)
, 0.99 (m, 24H)

(2) L&MW 5 DERK

[1£3]

HEAEEAI DS T4 D (Anna V. Orlova, Nikolay N. Kondakov, Boris
G. Kimel, Leonid 0. Kononov, Elena G. Kononova, Igor B. Sivaev, and V
ladimir I. Bregadze, Appl. Organometal. Chem. 2007, 21, 98-100) L&
¥)3 (100.0 mg, 0.2 mmol) %=iEI{L X F L B, BuNN; (120.7 mg, 0.4
mmol) %Z&fNA T2ABFMEREE L, RINESREKTIEMEW. KEZEIEXF
L > 3O Lz, BWE%ANaSO, TEaRItH/, D%, H>4L7A07TH
574 —TRELT. BNtLEWS 21874, RFABHED:M = 20:1, R, = 0.4
-0.5. 4=k 97%

H NMR (400 MHz; CDCL): & 4.59 (m, 4H), 3.94 (m, 4H), 3.20 (m, 8H),
1.63 (m, 8H), 1.25 (m, 8H), 1.00 (t, J= 14.8 Hz, 12H)
(3) ‘tEM2DEK
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[1c4]

{b&¥5 (200.0 mg, 0.27 mmol) A#THF / H,0 (10 : 1) &rh, Ph,P (80
.8 mg, 0.31 mmol) ZHNX CUAREIRTE L, BEBEEZMREL T, BT
FI /) PIFILI—FTIVESABEI00MLITHEL., a2 587k, tEMm2
. T EBRT 22 &0, (EEYMID-TBAULEW 6 ) DEMICH W,
[0043] (4) {E&YIMID-TBA(LEH) 6) DERK
[{k5]

MID-TBA(B}

It&¥2 (300.0 mg, 0.42 mmol) %I/ A F L viBAEH, 4-Maleimidobut
yric Acid (91.0 mg, 0.5 mmol) *>BOP (221.0 mg, 0.5 mmol) . Et;N (0.088
ml, 0.63 mmol) ZMNZ TAEFMEIE# L7, £DHE. 2M HCUAMKR (10 ml) %
MmA. \|bEXAFL Y THIH, B¥BANaSO, TREIEh, BREES M MNE
BLER O—FY—INRL—F—THEEEZRE. VATV AEZL00
T hTST4—THEL, HIRYEMID-TBAULEM 6 ) 2157/, REBED:M
= 20:1, R, = 0.2-0.3. IX== 77%

[0044] (5) {LSH¥YMID-TMA(LEH 7 ) DEK

[1E6]

NMID-TMALT}

L EHIMID-TBAULEH¥N 6 ) (200.0 mg, 0.22 mmol) A A& J —ILISEML
. FIAAG T = IJLISED LIEELEEDTMA-CL (121.8 mg, 1.12 mmol) %0
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[0045]

[0046]

. FUVVTREBZ L TEHEEGFOBENIELSYMID-TMA(EEM 7 ) 2157, IX
FRI94Y%.

MP. 135-136 C; IR (KBr, cm'): 3027, 2480, 1708, 1638, 1487, 949, 829;
H NMR (400 MHz; D,0): & 7.09 (s, 1H), 6.65 (s, 2H), 3.44 (t, J= 5.2
Hz, 2H), 3.41-3.38 (m, 6H), 3.17 (m, 2H), 3.02 (s, 12H), 2.08 (t, J=
7.2 Hz, 2H), 1.71 (m, 2H); 3C NMR (75 MHz: CD.CN): & 173.61, 171,57,
134.50, 72.23, 70.51, 67.49, 58.59, 39.37, 37.19, 33.09, 24.54, 23.6
0, 19.59, 13.10; "B NMR (96.3 MHz; D,0): & 1.56, -21,09, -22,45, -27,
236; HRMS (ESI, negative) m/z calcd. for C;,HsB;,N,O:Na, [M + Nal: 433.3
093, found: 433.3098.

(6) ILEHMIDUEEW 1) DERK

L1671

MDY}

L &HIMID-TMA(\L &% 7 ) (300.0 mg, 0.54 mmol) %100 mlF R 7S50
ICFHEE L. FIAZEBK 20ml, FMYDTLTA—LDFTIN—F4 h%25
mlinx T, 12650383 (KPG-Stirr) L/, FVVYVREBIZZET, + Y
VLT VIN=54 FEIRYBRRE, 2KREO0—4% ) —T/NIRL—¥—TKREL
FRRISRETZIE L CEMESYMID(EEM 1) 2187, INFRI3Y.

'H NMR (400 MHz; D,0): & 6.70 (s, 2H), 3.51-3.38 (m, 8H), 3.20 (m, 2H
), 2.16 (t, J= 7.2 Hz, 2H), 1.76 (m, 2H): 8C NMR (75 MHz: CDCN): & 1
76.26, 173.86, 134.99, 71.50, 69.16, 68.20, 39.78, 33.46, 24.33; "B N
MR (96.3 MHz; D,0): & 1.71, -21.15, -23.00, -27.96; HRMS (ESI, negati
ve) m/z calcd. for GCi,HxBN,OsNa, [M + Nal-: 433.3093, found: 433.3095.

(=MEf5 2) MID-BSAD > ¥ 25— b DEEKS T

MID &BSA%Z EJLEEAN10: 1785 & D ICPBS (pH 7.4) A TRA L. 23C T,
1205BIRS I, MID-BSAO Y asy—baERItE Ak, ZOMID-BSAOY Y
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[0047]

[0048]

[0049]

a5 — %, CT26 (¥ A RIBEMAEANE) %1%F&E L /2BALB/c~ v X D EFRARK
ISFEAL, MID-BSAO Y2 a5 — hDFAEIX. 3~30mg B/kge /s &5 IC
L7z, FAZROME. BEEHEE. TR, BE RUCBEBORYFREREEZ. ICP
-AESZ= FH W TRIE L 7=

M2ICRd £HIC. BEEHEBICH TR IFRBEIL. 60 ppm CGEAZE : 30m
9 B/kg) X138 ppm (GEAE : 16mg B/kg) ICHZE LK., —FH. FFliE. B,
ROBEBORDFRREIZ. 10 ppmA R TH o/ YRV —LEZFIBLEERD
ROTYN) = RF LTI, BEEBLTTRL, BREAUCERICERY
EANERET B &S (H. Koganei etal., Bioconjugate Chem, 24, 124-13
2 (2013)) . THODERICHBITBZRVRBENMBEVEWVD T EIFEIRE
ZETHo7l

(S2/EH 3]  MIDMDBSAICH$ 2 #E4 S

FZILT I D-SHEBIE > TIAA(2-iodoacetamide), & U'N-ethymaleimide
&Y 7Oy 7 LTHEVWTHLMIDZINA DI EICKY-SHUHA DT IL T X v

DESBELIOBEE % 7=, BSAEKR (100 wM) ICIAAK UN-ethymaleimide (10m
M) Z DDA TR L 72, MID(ImM) Z 0 X TR ZEIT I . SDS-PAGE. Wes
tern Blotting%{T o7, B3 ICRT £ D IC. SDS-PAGED#ERICK Y & /8y
EAHI> TWB T EH R I, Western BlottingDiFR KL YW-SHAE T Ow ¥
FHREAEMALL—> (lane 3R Ulane 4) ICHEWVWTHETILT IV EMIDE
DfEENEREI N,

IAAN-ethylmaleimide DS H Y IT, ) IV EREEZRIRMICTOY VT2
T BN-acetyl succinimidezZ BT, _LES & FEHRICSDS-PAGE B UWestern
BlottingZ 3>/, M3 ICAT & DIC. N-acetyl succinimided &% 1A 7=
BEE. WY RAEREINA (lane 5) , TD/NY Rk, MIDEFILT S
VD-SHEDBEEILL DD EEZBNS, —F. [AAEN-acetyl succinimid
emMMZ =134 (lane 6) . XUN-ethylmaleimide &N-acetyl succinimide%
MAfemEIE (lane 7) ( /N2 RPMEI WG o7k, UEDZ&EH 5. MID
i3, “SHE DD VEREOEATTITIVERELTWDEEEZILND,
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[0050]

[0051]

[0052]

[0053]

RIC, MID-BSADREMKFMAMEZT o/~& T 5. B4 ICRT L DIC. BSA
: MID=1:30D & (laned) ICHB W T RINIEEERFT B &Y. TR EMID%
MATHR/EEIXIEM LW &> 7,

BSA:MID=1:100D R G TRIG A EIT I B /2%, SN 5 VDB TR
DERFIBIC/R D NEEE Lz TR, 5 ICART L HIC. BSAEMIDE DR
SIS RSB 6h & TRIEMRIZMIICETT L7k, BB BICAZ & ah ot

o]

(=HEHFI4]) NCS-RFHARL— NDERK
(1) NCS-KFhRL—br FESTFILTrEZ=ZDL (TBA) 18 (ILEW9
) OERK
(18]
rﬁ ﬁ\/\aﬂ\vﬂﬂz __________ - Zg‘“" NN >4"'\\,!\“9"‘°‘
P EIN ) TEA .

1 &%) 8 (400mg, 0.55mmol) ZiG1L XA F L viFER, TCDI(129.9mg, 0.73mm
ol) Et,N(151. 9L, 1.10mmol) ZANZ T —HEHRIEIR L/, EDHK. O—% V)
—INRL—F7—THBEEZREL, BFEETFIL : DT FILIT—FTII=1:1BH
BE2000L T o, BONEEME ) ATV AZ LA NI ST 14—
GRIEXAFL XS/ —)L=15:1)%BT C & THRMYPDREZITLV. LEY
9 (319, 4mg, 75%) =187,

H NMR (400 MHz; CD,.CN): & 3.71-3.65(m, 4H), 3.58-3.54(m, 4H), 3.10-3
.06(m, 16H), 1,64-1,58(m, 16H), 1,40-1.36(m, 16H), 0.98-0.95(m, 24H)
MS ESI, negative, m/z calcd. for CzH,sB,,NO,S [M /2]2-:143.5 , found: 144
. 0.

(2) NCS-RTHRL—F FTESAFILTYEZDL (TMA) 3B (EE¥1
0) OEK
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[1E9]

o 2
0 N NN {@0\/\0/\/1\‘%:’5
@ ........... -

avgat AN
% i0

&1 9 (319.4mg, 0. 41mmo L) & X & J —JLITED L, TIAAXE J —ILIC
B/h L7TMA-CL(226.7mg, 2.07mmol) ZJE T L /=, 3hB#H I %, EiBRET
D2 ETHBEADIEEY 1 0 (152mg, 84%) =157,

H NMR (400 MHz; CD.CN): & 3.71-3.69(m, 2H), 3.66-3.64(m, 2H), 3.54(m
, 4H), 3.10(s, 24H);

3C NMR ( CD,CN): & 72.56, 68.53, 67.78, 55.35, 45.42

MS ESI, negative, m/z calcd. for CzH;sB;2NO,S [M /2]%:143.5 , found: 143

. 6.
[0054] (3) NCS-RFHRL—K FhUDLIE (IBLEWT1 1) OER

[{e10]

&% 1 0(522mg, 1.20mmol)(CNa+-Amber lite(20mL) & ZXEE 7K (50mL) % 40
ATC—BHE#ZT o/, FUVTIREZITD I & TAmber liteZzHLYUBRE,
A—%1)—INRL -5 —TBEREEZRELLRICERLZET D ETILEY
1 1(329mg, 83%) =15/,

'H NMR (400 MHz; D,0): & 3.79(m,4H), 3.70(m, 4H)
3C NMR ( D,0): & 71.14, 68.67, 67.66, 45.00
MS ESI, negative, m/z calcd. for CzH,sB,,-NO,S [M /2]2-:143.5 , found: 143
. 6.
[0055] (EMEFIS) bERMENS Y RT7x) VICHT 2HR0RESYEESTE
ErMERSYZT7) > (TF) IS LTNCS-RFHRL—K FRUDL
1B (ka1 1) ERISI 7% ICSDS-PAGER UtWestern Blottingil & Y #&
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[0056]

[0057]

[0058]

[0059]

[0060]

GFM%ET o/, BREROGICRY, TITIRRIBBRDpHEZZEZZ 52 &IC

S YREGTMAEIT o/, pPHEI0ICHE W TTIE DREESEESRD AZI WV & HER
TNz (lane B) , . RImIC TP I/ EEZEBITL53HRIVFRIVISIRAI—ILEY
EOFEEIFBERINAAN o/ (lane 6) .

BEWTTHCH LTNCS-RFAARL— b FhUDLE (BEWT 1) OBES
MMl RERFEICDOWTCHRZ1To k. RIGKBEIRE. Tf : "OFKRI S
A& —bEM=1:1, 1:10, 1:50, 1:100DRELLTRIGEIT o/, fBEREET
ICIRT o NCS-RFAHRL—F FRUDTLE (BEWT 1) IXREKREFERICTT
IctEES L7=. F/=. pH=10 (Lanes 2-5) MDA H'. pH=7.4 (lanes 6-9) kY %
WERLLKBET DI EN DD o7,

Fe, THIH L TMIDDRFEEIRET o2, Tfidfreed-SHESZF W &
DNoh->THEY, BEYLA I RZECEEWIITHIEZBE LAV, B8IC
Y & DIT. BSAITH L THEpH 7. 4128 W T, MIDOAFHANCS-RFAHRL — K
FRUDLE (BEWM1 1) LY BBEEESEVWI ENDN > (lanes 2 a
nd 3) . F/., BEERZRWT &ITfreeD-SHEZ FWWTFICH L THMIDIZNCS-
KFARL—b FRYDLE (BEWT1 1) ERAKRICHEET DI ENADD
7= (lanes 5 and 6) ,

(RFEBI6]  TFHCXH Y ZMIDOHESFTHME

MID-TfO > 24— h &Western BlottinglC & Y 47 L 7o, PBSHEE R (pH
7.4) T, 12B5R. TF(0. 1mM) AMID(1nM) & RISt 7z, LhEXD 7=, Na,B,H;,
SH (BSH) R T} NaB H b Tf& R, BHRICoOMLA (H9) .

BOICRT £HIC. TIZMIDE RIGTHAZEE. MEORENIESRI N (
lane 4) , —J5. Tf&NaBH,SHX ENaBH & RIS B /184, BEIEMmEREX
namM-7 (lane 5K lane 6) .

(ZEfefl 7] MID-BSAO > a4 — b &pH& DBEF%

BSAEMIDOD #5E M & pH & D EE{% % SDS-PAGE & Western Blottingll & Y ERANR
7o BRZ7RpHZEM (pH 5-10) ™. BSA(0.1mM) AMID(1mM) TALIE L. ALIEF%

DREM EBEBRXENL. Western BlottingZ1T>7= (41 0) , Western Blo
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[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

ttingld, FBSHIAZRBWTIT -/,

BI1OICRT LIS, BBMZRMETTIE, BSAEMIDIZIFE A RS LALD
7= (lane 2% Ttlane 3)

(EREHI8) U REUAAHED

< 0 AKIGREME (colon 26ffifE) ~dAR U FRHAZE (MIDXIEMID-BSAT >~
Jay—br) OEGAAEERENT,

M A BN C4ARBE L A1 ¥ a2 ~— K L%, FBSOBEMEXIGIEEFE
TC. RUERRAE (RUREEIF30. 100, XIF300ppmil/id LD IC L7z, )
TIFEQIE L. FD%. PBS (bnL x 3) THFE L, MEZED. 2nLdD60%
HCLO, / 30% H,0, (1:2) T70°C. 18FEIEIL L7z, BRF DRV REE EICP-A
ESEAWTHRIE LA, LD/, BSHOEBUAAFE LR, BEREZH1 11(1C
Y. IPRDEWN—IFBSEET CORIFREESETR L., BL/I—HFBSIE
BETCORIREBEERT.,

B11ICRTEDIC. WIThOFRIUVRARZRH W ZHES., LWIEREICMK
BLERIEOTAADERE I N, BSHDIBE. FBSOIEFTE FDHHERY
FREREN >, DT EE. BSHOMEA DEGAM I IE. FBSASRETH
52 EHRET D, MIDDBGAAKICHEWTE. BSHEBHRDOIEKMIBERINL
o THITH L, MID-BSAO > Y 24— hDEUAHIE, FBSOEFET THIHII 1
. FBSIEEFETTREI NI, T DI &k, MID-BSAO > ¥ 24— N DHIEERN
ICBITDEEPI 7L TIVENTE LAREBNGEUAH A DX LICL > TE
RINDIEETBT D,

(=25EH 9]  MIDTHUIEL =~y X MK DWestern Blotting

T ZDIIKAPBS (lane 1) XIIMIDA Z¢:PBS (lane 2) FRTGIBERIA >~
FarR— kU7, NIBEOMKE. FIBSHILE A B UL /=Western Blottingll &
>THLE (1 2),

B1 2ICRT&DIC. MBSHAEEE T /5 KH%60 kDaffifICERE I
oo TONRYRIFE, MBT7LTEZVDEDTHBEEALND, > T, MID
iE. FEAR. BRI DMBRPOILBT7IL IV EFEE L. MID-BSAO>Y Y a s
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[0067]

[0068]

[0069]

— hERAKDIERZRTEEZI LN D,

(ZEfEHFIT1 O] MID-BSAOAV 2 as—haEFALLETIRICBIT2ESED
A1t

BSANDMIDD#E S % . PBSAR, 128§, 37CTERELL, EEEEIT TV
AT, EFRIRD SMID-BSADPBSAKE %= FA L. REKRFEMITAHERTFIF (KUR)
T. % 5%I1205EIC. BT EZRBHN L. BEE. BEEREZBWVWTES
EAANELE, COBRERT 3ICRT. BFDOIFMID-BSAZFAE T #
PEFERNLCEEETT. HFDA. @ RCBIE. ThENhT.5, 15,
K U*30mg['°B]/kgDMID-BSAZF AL, #PUFEZRELAEESETT,

BI1 3ICRT & DI MID-BSAZEA L Aad o imeid, EFEORBICHFV
EBEENMEZ -, Zhicxw L. 15%030mg[1°B]/ kgD 8 TMID-BSA%EEA L
EaE. ERIBEOREELIIHEINERR Iz, 30mg[''B]/kgdDMID-BSA% 3
ALEEE. BREMNOIERICEEY 1 XO—RHNRIENMNERINLD, 2
N, BZo<{EEEBICSVWTREVHETFRERISICE >TEIZRI TN
ZRMREICBRTZEEZIOND, /-, EEIBEOBRQINE X, 7.5ng
[B]/ kgD BETFALLBEICBWTHEREINT,

AFEPAESIE. UAICEEABETIIVRAICSITEZRIEISAY —EE
YRy —LDOREESNREIHRE L/ (M. Ueno et al., Bioorg. Med. Chem.,
18 (2010) 3059-3065.) . CDiFE. AR, EEBEELHZEEIMEHIN
=W, B TR S HARRICESOBIBENAGERE I N, ThHDER
&, EEHEBICSITZRIERDODHITYRY —LEMID-BSATER>TEHY,
MID-BSAIZ ) RV — ALY L EBHICEEMBICEREIN. TORR, BE%
BTV RACLYBVWHESWRARTI I EETET D, BT 5 R
LTW2E. BLRILORIRDIIEFRERE L TWDH. BEEOGKRER
RIS TIFRZ R EEIFBERI NN >/, INLODIRRIF. K"UF=RLEY
RY —LDOARFEBPESOLUBIOHFR CHLER I NS (S. Tachikawa et la.,
Chem. Commun., 50 (2014) 12325-12328. & 7'H. Koganei et la., Bioconjug
. Chem,, 24 (2013) 124-132,) , [EEIF. BELHKBRVRARIIKEFT S
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[0070]

[0071]

[0072]

EEZX NS, MID-BSAIL, MEXMKEANSHY (HIX FHRMBk. HMEK. KR
/i) SHEEAERAEY. TORR. MEBEOEEBER/NRICEDHZEEXDS
N3, k. BRAGRVROERIVFE OB EMOEETHLERINL
BN oA T =Ty NHIFEBHICRHEEZESX D EEEAoNAW, @
s, MIDBEMBEMITESMNE (IC, > 1 M) THY, Th o5 DERICH
HFRBRINGWRY., BELEBMHZRIGWVWHLTH D,

(RE&AIR)

L ERSEMERIIC & UL TSDS-PAGE & U'Western Blottingld, LAFD &L D ICT>
7=

(1) SDS-PAGE

TEARGO L, 100 M) i LTiEE® 1 1 (0.5uL, 100nM) ZH0 X /=%, 1
BRI RIL T Y I RCE BEBRET o7, RIGBEREBEDFBRED S L (Micro
Bio-Spin (E§%#4ZE) 6 Chromatography Columns)(Zi@ L 7=, DTTA &5
Xsample buffer(12.5ul)Z 1A, 95CTEHBEMEBE L, BoNniH > TIL
A30fEFFR L /=6 D% AL TSDS-PAGE(10%7 ¥ Y L7 X K4 L, 200V, 50min
)EITW, CBBRBT B ETHY /NN IED/NNY FETHE L,

(2) Western Blotting

SDS-PAGEIC L WBOLNET IV UILTI RSN EXAYTL YT ALY —~E
BRE (300mA, 45min) L7z, X 7L iCA4 L/ 7Oy I %mMAS T —H—
ICKYIREIRSE 5D It /, TIBS/Nw 7 7 — (L D 100BDHEFA3E1T> =
%, MBSHIAZBWETRMAERERBE4ACERIET. —BAEREIT o,
TTBS/Nw 7 7 —IC & 2 103E Di%% %317 o /=&, HRPZHF T 2 2RMMFKHES
R4 CIRIET. 3FEEHRE1T >/, TIBS/Sy 77 —IC L D103 ED%F
Z3OfiT o721, EERIBRBEEFEZNA., A1 A -2 v —ICLDIBRBAEZTT
27,

AEMETSIBLAESTOTITY. FFSILIVRHTFEBRE=E0EFESE L
LCARBMEICEY ANDEDET B,

ExLtoM AT
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[0073]  AFEBIZ, EFEME L TCHAETRELHEKMICETZ2EDAD T, WEEZE
MEDEESBFBICBWTCFEBETEETH 5,



WO 2017/026276 21 PCT/JP2016/071899

[E5KIR1]

[EEKkI1E2]

[EERIR3]

[E5KIR4]

[E53KIR5]

[E53KTR6]

[EERIR7]

sHKIAS]

R(I) : X—L—-Y (R, XiFBa2HTIEERL, Lig) >
h—%HRkL., YRUPUVEEEHETDIEERT., ] TRINDILE
me., VIOVERBERIIEESEEY V/AVBEEOO YV Al — b
ZEUERERYTH> T, MHRMPICEFEFNZFIEEMERIEEY
VINOBEDEIVL (RIRBIEEYMOELRFIEEY V/NVEDEILED
WNOEBADEILTHD &2 E T 2EEMENY.

DO UREAE I IEEEREY VA VEN,. SR VT
HDEEFHET BEEKIET ICREDOEZERY.

DI VEREEE T IESEREY /N VEN, TILTIVTHBZZ
EEFFHE I BEERIE 1 ICEEE O EFEM R,

RDICTHBFBYD, LA ITVIEREGEAYVFASTR—MET
HDIEERFHETIEXREIHEIOWVWTNA—IHICEEEHDEZEM
In%7/ 8

RDICEFEXD, RIRISRAY—HDOHFEINDZETHD
EEBHMETEEREBEIBIE4DOVWTNN—IBICEEHOERBERY.

RNICHBTBXD 7AY RFHRL—b 70V AHILRS V.
XIFZRANWRSUDLEBEINDIETHD & E2R/FHE T 25EKIE
173ZE4DWT N —IRICEEH O EFEMBEY,

R(MICHBTFBLD, 7oL E (BL, ZILFLVEDTLUE
D-CH,—1&, —0-. -S-, -NH-, XIF-CO-TE|INTWLWTH LV, )
THDZEERHBETIHBEREIBECOVWTIN—IRICEEEHDOEE
HELAHD

ROFRFAEFRHIEERZICAVWLOND I 2 FHMET2ERE BHE
7 DWW NN —IBICEEE D EFEMERMRM,
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[Eg1]

E

Q455 s BRONTRILTY 8%
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