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(57) Abstract: The present invention pertains to: a compound represented by a compound of formula (I) (in the formula, A’ repres-
ents a lipid membrane binding group that binds to a lipid membrane in a lipid membrane-containing composition, A? represents a
lipid membrane binding inhibition group that inhibits binding of the lipid membrane binding group to a lipid membrane, A* repres-
ents a photoreactive group, A* represents a hydrophilic group, A’ represents a group having reactivity against a modification-target
base material, A® represents a scaffold site having at least three binding hands, L' and L? represent linkers, and k' and k* are each in-
dependently O or 1), wherein, through photoreaction, binding inhibition by the lipid membrane binding inhibition group is resolved
and the lipid membrane binding group becomes capable of binding to a lipid membrane; a base material modified by the compound;
a method for patterning the lipid membrane-containing composition on the base material; and a method for isolating the lipid mem-
brane-containing composition on the base material.
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REIET, EEW12%28ET2ENTED, ATRRTHW BEEIE
LT FICHEBRIEQWD, BIZIE. o2 oanFUIVAILRIAI R ¥
AV7OENAINKRISAZIR, 1 —IZFI—-3— (3-IJAF)T7I/70O
V) AR A X NIERRIE. XYV N) TPV —Ib—1—A)FF>—K~Y
AVAFIVT I/ RRARZ VLI, AFH T30 VEE (RVYNITY
—I=1—A)AFY) NIEAVY /JRARZDL, 4— (4, 6—I A
b2 —1, 3, 5=K DTV =2—-A)) —4—XFIEIR)ZIL
o0 RBRERBEFLNSE, FELLET —IFIL—-3— (3—IAFLT
2/70El) AIVKRY A X NERIETHZ, ATRTHWSBRES LTI
 RISEAELRVWEDTHNITHFICHIRIE BV, AIXIE, PIFILI—
FI. ThSEROTZSV. 1, 4=UFFHY RUEY, MLIV, F
Ly, AxHY vovaOnFt Y N, N=IUXAFUFRILLT IR, Bifg
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IF), Pryoaxsyr, sO0RA, 1, 2=2700IT49Y, JXAF
WRIKRFY R PEAN Y, PEMZM) L, X ZhODREBERAE
NEFONE, BELLIFThZEROT7S Y, LY 700X49 2T

%, AIRICBITIRIGEEIZ. ERTZEM., BEICE > TEASHN
BE, —78~200C, ¥FFLLIF0O~100CTHY. RbEEIZ. B
B, 1E~3H[E. FFELLIF1EE~24ETH S,

[0095] T#8

tEM1 2o FOFVLEEZ, EEFET. /700F#4—=-b07zx
/I ERBIETCABDILEMERET D ENTED, KAIRTHWS
BEE LT, BICHRIEAWD, BIZE. SIXFILT7IY, MYIFIL
7Iv, M4y TOoELTIY, D4V TAELIFILTIV, M) TF
W72y, BEVIU AU AFITI/IEYIUDREIFONE, BELCIE
 MIIFLVTIVUTHDB, AIRETHWRRAES LTI, RBZBEELA
WEDTHNIEFICHIRIEBRWA, HIZE, YTFILT—FIL. ThSER
A75>. 1, 4=UFFHy, RVEY, MLIV, FYLY, AFHY
Coaandty. N, N=IYUXAFIRILLTIR, BT FI/IL. /00
A&y, sOORIVA, 1, 2=2700T89 Y, DAFILAIEFY R,
7MY, PEMZM)IL, XiE, TRODREBELRENETONS, F
FLLRTISEROTSVTHD, ATIRICBITDIRNEER. FRATS
BER, BEICL->TELSD, BE. —78~2000C, FFLLIEFO0O~1
O0CTHY. kRnks@EIF. BE. 590~3HE. FELLLIFE159~248
BETH>,

[0096] ZF/=. =X (I | —b) OItEWIE. LEBRAF—LT1HDILEWE ZLUTD

AF—L3ICW>THESINELLEWI 6 EBEESHMA S ETREING
oy
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[0097]

[0098]

[0099]

[0100]

[0101]

[1£59]

o
]

OH A
Ix®10 °

13 16

AEx—LA3

FERAF—LIDIREIIF. LEAF—LTOIRT EEKICITIZE
NTEB, T, LEIR1 0B LEERAF—L2DIREEAKICTI I E
NTED, LEWM1 3. FIAEARBEEBINICESHDOHFETHRIETEI &N
TZ %,

APHEPOEZRIGICEWT, MEAZH D RIGIE. HBEEHICE>THLD
mEDIT, KB, RA, WBXIETA /07 —TE2AWTITAD ZENT
x5,

APHEFOERIGICHVWT, BEH. @oFRY~Y— BlXE RYRF

v. RUFZIYLFIR RYyFoELy, RYTFLYF)a-L%)
ICHEFS HAEREREEERVTE L,

BED&ESICLTRELOSNER (1) OEEMERUTEFEFE,. HME. B
b, BigEf. B, 8BI/OYNMNI S 74— EODBEDBEREHRIREICE
YEBEREREII N D,

AFEBAO—EERKIE. ARBOLEWE TOBHEREM & 2 RIS ETHE
bhic, BERSEMAZEELT 2/-HODEMTHS (LT, TKAFEBAOE
1 EEMR) . ARBOEMOBERIEBICREI AW, FIZIE ER
(REBOILEWNBIHINZREIIBAN T — MAXIE T 1 ILLROED
BIZERSA RASR, Tavia, 40—k 7420704
AER) . BF BIAREE—X) | BEREEY. . 888 BIAEERE
BRONRATI) BEDKBESFLND, BHEAREMORERRE LTE, HS X ;
AV BHEBREOESIVIRB LR TIZPAVESIIVIR ;R
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[0102]

[0103]

FLYFLIZ7HL—h BEEEtILO—R, RYAH—KRRX—F RYVZXFLV
RORYAFNAG ) L= REDR)T—8E; RURTF KRRV~
NOBREQEFRME ; > ) v ; EER ; SAEASR; ZABEESI Y
VR EAEY) Y SAEEMK A/, B AV TLY T8
— EREOEEMME., REIFBFSND, BHRKREMOR@IZ. 73
JE, AIRFVIIE, EROFVELQEEBATZLHD. RUBAL VR
EDRYI—ICLZHBBUIE, H2WVEEMKRA~NOEABREEAET DY
SVAY L) TEICLZUEBABBINTVWTE LN, HE2WETS TN
BICLYRISEERENSEAINTVTE LWL,

—DEREMEBICEWT, AFEBDILEYE ZOBEHREM EDRIGIE.
BN REMRE A ARBOLEMEEMIEIZEICL>TITON S, Y
BEMICLY. REBOLEYO TBHNKEMAORIGE] DMEMTRE
MEFEREREMICRIE L TEELLIh, BEERESEMEEELT 27200
EMAAMIND, YBRIKICSEWT, KFEHEOLEYE T OB REM
EDRIGTRWSAEOEEIZ. KISICES LAWAE THNITIFICH RS
niauns, FIAIEY VEBIEER. RUBEER. b ABRER FEEEER
. REEEER. 7Y NOBERSOBERS LIXTOFRE; XIdT7E b+
ZhU IAFILRLEFY R, IXFILKRILLT I REOEHEBE ; X
SRIEREERE L RERREFIEERBE S DREBREAVD I ENTE
%, BHNKREMEERE  THIERVADHIC. ARBAOLEWERELY
TUWERAE BIAET7ERNZRN) I DAFILRILEFD R, IAFILK
WALTIR) BB LERIC, AIERERSE L IERBRTRIICERLL
BREFERTDHIENMFFE LWL, RINEER., FICREI QWD HIE
., —78~200C, ¥5IC0~100THAHFFELV, RIGHEIZESIE 1
D~T72EERETHY., 309~24EI/FF LV, Rk, EM%EK
THRETDHIEDTFF L,

DOEBIEICEWT, AEBOLEME TOBMEREM & DRI,
B REM EAFKBOLEMEERETEIEICE>TIThNh D, HKE
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[0104]

[0105]

[0106]

Bl BIZEEMEREREBROLLENEEE L. AREEWERVWTEM
ERETHEELE0. J0BE. EMREREAREPOLEDEDREEIR
RICAENMRIGLTHE LWL, BREIRER. EMORESETREFICHENS RS
LTHE LW, BEIRIE, EMRBEEARBOLEDE ZEKRRETES
BlEICEYITObNTHELEWL. ARBOLLEMERE (BIAIEEEDOKME
BERV/ XISBERBE) ICBRE. SONCBRREEMRREZEET S
ZEICEYIThhTHE LW, EMORETREIE. TOEMOREREICE >
TRNO—REBRITEICIYITONE S,

AFEBO—BRxRIE. UTOR (11 1) 0&:
[1£.60]

A‘I A6 A4 ( L2>‘A7' -

2
AZ‘éL19’/l\3 k
1

K

[R A,
Al~A4 AS L' L2 k'RUKk2E, EOXRFKBEOELEMTEEINLE
UYTHY.
Allg, X (1 1) OFOHOEDEEME A ER/T 2 _MOETHZH.
RIGEMEIRERETERARERRBEETH Y.
RENE. EMAORERENIGIELERESICL 2B/ ETRT]
“BT5. BEESEMZEELT H-O0EMICET S, LUTFT IKFHA
DX (11 1) OEZETZEM] &R,

AHBOR (1 | 1) OEEETI2EMOMERCERIE. TARBOE
Ml ORERVENE LTLETHRLAEEDTH>THLL,

AHBOR (11 1) OEEFTIEMEVT. R (11 1) OFOM
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[0107]

[0108]

[0109]

[0110]

[0111]

DEH EEME BRI MOEE K. BIREINLWD, FIX IR
DL EYFORER/EMED HEMNKEMADORIGE] SIEMHTREMIC
BINIERELORIBICLYERINLZZMOENETFONSE, HERKSE
MO MEMYREMAOREE] & LT, AFEBOLEESMICELTLETH
TSLEBEDTH>TH LW,

AFBEORX (1 1 1) OEEBETZIEMICSVWT, EMEIFRERETHE
EAREARIGE & &, FIREINAWA, FIZIELEED, AEBEDILEY
RO MEMNKREMADRIGE] 2 BMNREM & IRERENIIRLIE
TEELTZHUCEWTEITFONLEDTH>TH KL,

AFBEOX (I | 1) OEEET2EMIE. HIZIE AFKBPOLEYWEZ
DI REMEERBIETEDIIENTES, TORBESFIE. BIAE
FE UL TRFBEOEM] ORAEAENFERINED,

ARERAO—RERKRIG, EM EICEEREEEWERY—=V T35/ ETH>
T. MFORFy 7 : (1) AEBOEM LICBVWTIREERSEMD/NY —
VERMRT SEMAICHERHN LT, UEBLORERESELRBEREES
AREAREE L s (2) AikclEEREEYEZRISEERESE S RIGIET
AIECIEEREBMONY -V KT D&, 220, RIBRAEICETS (
T, TARFEBONRSY—=ZVTHE EEHER)

ABHER (R —=vJ] &iF. EMLERANICHEL. BEESE
e LBEM EOMEBONEBICEEL, BELTDIIEEWD, RNy—=V
TJILBWT, EMEKBE-—BROBEEZEWERED/NY—VTREL T
&<, BEREBEOBERSEMERED/NNY—VTRELTH LWL, /%%
—VORIRIE. FICREI NGV, fIZEEEEREEEN % —EDRR%EZE
FTEBRELTHLW, ZOBE. BEREZAVMEZEET 5 HBATOEEICHIR
R, REA—RTH>TH (NF—ZV T ILEEND, T, /39—
YORIRIE, BEREEMZERMICEEL TH LW,

FEZRFy T (1) IL8VWT, BRI IHOERIE. ARBOEESHHOD
HRIGEDOERICIH L TRONIE L, BE. 167~600 nmDEED
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[0112]

[0113]

R, FFELLIF250~450 n mHEDRKROEE=RET S, LHL.
ZHRFRINCLYNRIEETIBEIE. LRLYERBERONEBAVE I E
LARETH D, HRIEABEH. KBTREDENTH. L—HF—H (EEHFL

—. B&L—Y— HZAL—¥—) | EXIFI1F—-FOFERK TL I
OLIRYEY MRFOREALGENFRATES, KBHOAEIE. HEMD
DHEBBEITIGCTHEER T A I—%N L TEMREICH—ICRF TSI
EHETEBL. WhbdIYRIVEZAWTFEORIRONNY—VENXELTH
FW, HBEWE, HEL VY IPEEBVWTEN L. BHlABRICEBHELTS
SV, HEWE, EXLEABEEEEALTELL, RS-V BENDIFE
CRRT (LFIL) ET—0 (BB 2EMIETELTIENARATH
AV MBEBHATITONTE LW, o YRT7 (LFIN) &T9—7 (
A OREEBunD SB+ unf2BICHRE L TEXT 2IEEROEXAR
THDZTOFDITABATITDONTELN, ILITIE. BBEPTVHILE
T—TNARATHER LG ET - VREAICHEE T 2REBENE (RZXIL R
EyE) #AVWTHLWV, RIDEEIR., BICREIhAVWD, BE—7 8~
200CTHY, O~100CHHFFLL. MRERFOEMENEZEZLKMERE
EHT—7 EICEET BRI, 4~50CHLYFFE LV, HEBHI I
F—lI, KW TBHINEMTA’BERSEYEZEELT 21858
RETEZRETHNIEZLL. BEIXO. 001 ~1000J/cm2THY,
0. 01~100J/cm2hiFE L,

LERTYZ (2) IKBTFIRIGIE. BEIEF—78~200TCT, IFxL
<IE0~100TCTTIWV. HMBEEFOEMENESTUKEEAENT—I LICE
TET2HEIE. 4~50CHALYIFELL, BEIX1HE~1202ET.
FELLIET1 5WE~3 02@1T5,

FERTY T (1) RO (2) 28 YRT & T, EMELICEROERS
EEESAEYE. AENDBEICNAY—ZV T T ENTRETHD, AT
v (2) OT#HR, A7y 7 (1) 2BETIRIIC. RRHOEEREAR
MEBEMDSMRET 21ODEERT Y THTHORTELWL,
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

—DERFEBICSEWT, AFRBONRY—=VJTHEIE. UTFTORFTYy 7
(3) AFv 7 (2) THELNEEMEZRSR LT, RRICOEEEREEEY%
EMHOSBREL; (4) LAIOATy 7 CHERLAIREESEME XERD
RBEEBESEMEZFEALT. A7y 7 (1) ~ (3) 2BYRT & T, BH
DERBDLIBEREEWO/NNI—VaPHTHIE, ZILICEATHLWL,
AFBAO—EKIE. BEESEYEZEHMTZ2HETH>T. UTORFTY
7 (1) TRFEROEM] Xid TRFEBOX (11 1) OEEETHEM
1L, BEREEMESTCERAEZERAL ; (2) EM LORIRREEESEY
DAUBZBRHEARICEDOVWTHREL ; (3) RIRBMUEBICKHERF LT, 7l
SRNBOEREERGESEZBERSEETRMREE L. EM EICRIGEEER
SEMEEELLL ; (4) R7v 7 (3) THOLNWEEMERS LT, EM
WKEBEINTWRWHEZEMDLRET S I EEE0. RIEAEICET
%, (UTF. TRFBOBEEHAE EHTR)
ARBOEBMALZTERINIRIBEERSEAYIE. BIREILAVLH
. B ERESMEE (Circulating Tumor Cells: CTC) AZEIF SN 3
ARBOEBMALZTERININEIBERSEYOBEMEERICED(R
Hid, BEESEMAESRT e, BHINIREBEESEYOR
BOHEBPRHEREICEDVWTITONATERYL, Tk, BRI RXEE
B2 aEE L THRERICEOVWTITbhTHERW,
AEBOBRAERICHITEZRTY S (2) OABRFRE. RUBEESSE
MOEEILEZHIE. NEBONRNY—ZVTHEDATY 7 (1) RV (2)
ERBROEETITWES,
=y
UTFICRTERAIRCLERFIZSB L TAFEBAZ I LICHFLLGRBTIN
. ARBPBOHEHEIZ. CNODOEFEFICE >TREINSZEDTRWVWI EIEE
DETHA,
BH. TRREEAFTHVWLONTWSIRSIETEORKEZRT,
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TH-NVMR: 7’0 b U RBSKHIBRART ML
APTES: 3-7X /7O KT hFP ISV
BOC: N-tert-7 hF ALK

BSA: D IMBEFITIY

CDCly: BRIV OORIL L

CHCls: s OO A

DCC: N,N' - oanko)LALKRIYA IR
DCM: o ononOx4 >

DMEM: 4 )L~y OEA — J LB

DMF: N,N-U X FIHRILLT IR

DMSO: ¥ X FIZAINEKEFT R

eq: EFHE

Et:N: RYUIZFILT IV

FBS: & S BRIRILE

MeOH: X4 /J—JL

MW: oFE

NHS: N-bE RAF XU V(3R

PBS: ') VESEREEIERIEK

PEG: RUITFLVJY -

Ph: RIAEZ=BEMEE

PL: Ytn#riE1) > — (Photo cleavable linker), 4-[4-(1-E ROF>-T
FI)-2-X hF-b-—hOTx ./ F] BRER
Rf: (REHETF

rpm: @&

TFA: NV 7))L OFER

THF: S S ROT7SY

TLC: B 7O NS5 7 14—

WSC: 1-TFI-3-(3-UAFIT7I/7TOEN)AIKRI A X RIGEEIE
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[0121]  =Ejehl 1
X (I —c) DILEMORIE
[1£61]

[RB, niZ72THD, ]
[0122] (1) &1 c DELE
[1£62]

\‘I/\N\/V " HO ,O:GH\O " ONSC NHS
—_—
S NH, 101’\/‘0 NO: THF Et,N

[0123] 50mLF+ X7 S ROFIICAL AT IV (MN: 267.5, 264.0 mg, 987.0 wmol
, 2,01 eq) &, 4-[4-(I-E ROFS-ITFI)-2-X hFo-5-=hOTx/F
2] B&EE (LLF. [Photo cleavable linker] Xi& TP L1 &BHMER) (MW:
299,28, 143.8 mg, 480.5 wmol, 1.0 eq) & AL, BZ/ETHF 5 nL& A iE
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L7, WSC (MW: 191.7, 268.7 mg, 1401.6 umol, 2,92 eq), NHS (MW: 115,
1, 97.3 mg, 1.76 eq). FIREt:N 3iF%E A, 17EFERMSI 7, TLC(CHCL,:
MeOH=6:1)(C& Y. PL (Rf: 0.)DZARY bDHERICLY RIEDTT ZHEERL
foo BIEEIELIZDB, ER3.0 cnDASLEBICEIN0 cnETY Y AT ILE
e, RIH%CHCL, 3 mLTO—FL., B LR U, BEREICEY., 7
1 IIKDEBBEE B/, TH-NRIZC L YR Z1T > 7,
'H NMR (600 MHz, CDCl;) & . 0.88 (t, CH2CH3, 3H); 1.20-1.40 (br m, CH
3CH2, CH=CHCH2CH2CH2CH2CH2CH2, 22H); 1.47 (tt, CH2CH2NH, 2H); 1.56 (d
, CH(OH)CH3, 3H); 1.93-2.08 (m, CH2CH=CH, 4H); 2.20 (tt, OCH2CH2, 2H)
; 2,40 (t, C(=0)CH2, 2H); 3.23 (dt, NHCH2, 2H); 3.98 (s, OCH3, 3H); 4
.12 (t, OCH2, 2H); 5.29-5,43 (br m, CH=CH, 2H); 5.58 (m, CHOH, 1H); 7
.30 (s, aromatic CH-m-NO,, 1H); 7.58 (s, aromatic CH-0-NO,, 1H).
[0124] (2) {LE¥W2 c RIS
[1£63]

1c
0 NO,
ST
NO,
2c

50mL 275 ZROFFICiEEYI (W: 548,77, 261.0 mg, 475.6 wmol, 1
eq) & AN, HERIE L, FR/EDCM 2 mlx ANEH U7, B2/2ELN (MW: 101
.19, d=0.726, 200 wl, 145.2 mg, 1.435 mmol, 3.0 eq), ¥ AOFER4I-—
hOZx/—JL(W: 201.56, 115.0 mg, 570.7 wmol, 1.2 eq) & AN T304
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. TLC(CHCL3:MeOH=24:1)ICk > THEEREL /& 2B, EEM D AR Y b (Rf:
0.33)IFFIFTBRLTEY., RIGOTT WAL, BR3.0 cnDHF LE
IBIN5 enETYY AT EFED., Rib¥%=CHCL, 2.5 nkTcaO—K L., A5
LR U, REEZRE LI FIVICLIZ2HBICLY. BF-O0VROEEY
BAEBk, H-NRICKL Y BHE1To 7,
'H NMR (600 MHz, CDCl;) & . 0.88 (t, CH2CH3, 3H); 1.20-1.40 (br m, CH
3CH2, CH=CHCH2CH2CH2CH2CH2CH2, 22H); 1.48 (tt, CH2CH2NH, 2H); 1.78 (d
, CH(O)CH3, 3H); 1.93-2,08 (m, CH2CH=CH, 4H); 2.21 (tt, OCH2CH2, 2H);
2.39 (t, C(=0)CH2, 2H); 3.25 (dt, NHCH2, 2H); 4.00 (s, OCH3,3H); 4.1
4 (t, OCH2, 2H); 5.30-5.42 (br m, CH=CH, 2H); 6.54 (q, CH3CHO, 1H); 7
.11 (s, aromatic CH-m-NO,, 1H); 7.35 (d, aromatic CH-o-NO,, 2H); 7.62
(s, aromatic CH-0-NO,, 1H); 8.26 (d, aromatic CH-m-NO,, 2H).

[0125] (3) L& 3 c RIS
[1£64]

0
HZN\/\/\)\OH
HN_O
O
X N + ?);( DCM
o

O
3c 7<

50mL + X 7S ZAOHICA L A EENHS (MW: 379.53, 104.0 mg, 274.0 um
ol, 1.5eq). E ./Boc-Lys-OH (MW: 246.3, 45.0 mg, 182.7 wmol, 1.0eq).
AN, BEFRIEE., BIEDMF 2 nLAax A7z, 30.58R &0t L. TLC(CHCL;:Me
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OH=3:1) THEERRAL7=& 5, —vERYVIZLYE /Boc-Lys-OH (Rf: 0.0) A
MEINhAh /D, RBERZIL, BEEREICLYAEERE LK.
FRAT7ZRADA%ZRZAT7 A X/ MeOHTHRET. MeOHTHIH L/ee ANFH 4 nl
+EEER T FJL4 nLITAREE. MilliQK 8 nLTo®A— M E2BAWT2E%ESE L -
s BMEARERIEL., BR.5 cnh S LEEFEWL, CHCL;:MeOH= 12:1% ERE
BEELT, 759 ahSL%&iTo7, TLC(CHCL;:MeOH= 6:1)ICH VT, =
VERYVILLDEBESA I —ICLDMBTHIRY 2Rf: 0.4DZXKRY bD
baYELOIR L, BEZE L, RREROILEDHE SN, CDCLIBETIH-
NMR7%SR17E U 7o
'H NMR (600 MHz, CDCl;) & . 0.88 (t, CH2CH3, 3H); 1.20-1.40 (br m, CH
3CH2, CH=CHCH2CH2CH2CH2CH2CH2, 22H); 1.42 (m, NHCH2CH2CH2, 2H); 1.45
(s, C(CH3)3, 9H); 1.54 (m, NHCH2CH2, 2H); 1.71 (m, NHCHCH2, 2H); 1.87
(m, CH2CH2C(=0), 2H); 1.93-2.08 (m, CH2CH=CH, 4H); 2.17 (t, CH2C(=0)
, 2H); 3.25 (dt, NHCH2, 2H); 3.73 (dt, NHCHC(=0), TH); 5.20-5.40 (br

m, CH=CH, 2H).
[0126] (4) 1LEW4 c DELE
[165]
H Q o‘r?
H NHS WSC H N
0L g
3c 4c 74

50mL+ X 7S5 XA IbEH 3 ¢ (MW: 510.75, 95.5 mg, 187.8 wmol, 1.
0 eq). NHS (MW: 115.1, 34.6 mg, 300.6 wmol, 1.6 eq) % Ah. FEE IR
%, Fz1EDCM 2 mL&E A /=, WSC (MW: 191.7, 68.5 mg, 357.3 wmol, 1.9eq
)E AN, 1BERISS 7, TLC(CHCL;:MeOH=12:1) THEERL &2 %, =V k
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[0127]

RUICLBREBETAI—ICEZMBICLYIEEM3 (Rf: 0.25)DEK &
Beg#(Rf: 0.45) DHIRAMRINLLOH. RIGEK AT, RISKRZSD®KO
— MZAN., 8 mLAODCMTHELNIAA, 10 mLDMiLLiQK T—[E%#% L 7=, DCME
ERERIBRLIE T D, BRMERAEB ., CDCLIAE TIH-NVRARIE L 7=
H NMR (600 MHz, CDCl;) & . 0.88 (t, CH2CH3, 3H); 1.20-1.40 (br m, CH
3CH2CH2, CH=CHCH2CH2CH2CH2CH2, 20H); 1.46 (s, C(CH3)3, 9H); 1.52-1.72
(br m, NHCH2CH2CH2CH2, 6H); 1.91 (m, CH2CH2C(=0), 2H); 2.01 (m, CH2C
H=CH, 4H); 2.85 (s, C(=0)CH2CH2C(=0), 4H); 3.19-3.35 (m, NHCH2, 2H);
3.72 (m, NHCHC(=0), 1H); 5.34 (m, CH=CH, 2H).
(5) 1t&¥5 c PELE
[1£66]

H \* o}
Y N\/\/\Nf”/\/\c‘{\/O{;/\/\)\oH
oo
_'_ Sc

50mL + X 7S X3l E¥r4 ¢ (MW: 607.82, 40.0 mg, 65.8 wmol, 1.
2eq). CL-NH,~PEG-COOH (MW: 3400, 186.2 mg, 54.8 wmol, 1.0eq)% A#1.
LR R%. F2IEDCM 2 mLE ANz, BZ/RELN (MW: 101.19, d=0.726, 40ul
, 29.0 mg, 287.0 umol, 5.2 eq)x AN, RIG%RIB L, 1785@E%E. TLC(
CHCly:MeOH=3:1) & = b R v & Y. CLNH~PEG-COOHD XA w k (Rf: 0.3
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4 TO—R)DBREHERL., BREELZE L, BHRAOIIFILII—FTILA40 m
LIC2.0 mLODCMIC RIS % 7A88% L TR T Lz, 10000 rpm, 155 20 L. 7
AyvTF—2avildY EFEERELAEDS, BELZELLZE I HEREBERK
w197, TH-NMRIC & Y BB % 1T o 7=,

H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 3H); 1.20-1.35 (br m, CH
3CH2CH2, CH=CHCH2CH2CH2CH2CH2, 20H); 1.38-1.40 (br m, CH2CH2C(=0), NH
CH2CH2CH20, 4H); 1.44 (s, C(CH3)3, 9H); 1.57-1.69 (br m, CH2CH2CH2C(=
0)OH, 4H); 1.73-1.86 (br m, CH2C(=0)NHCH2CH2, 4H); 2.01 (m, CH2CH=CH,
4H); 2,15 (t, CH2CHC(=0)NH, 2H); 2.32 (t, CH2C(=0)0H, 2H); 3.23 (m,
CH2C(=0)NHCH2, 2H); 3.33 (s, CHC(=0)NHCH2, 2H); 3.47 (t, CHC(=0)NH, 1
H); 3.50-3.80 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 5.34 (m, CH=C

H, 2H).
[0128] (6) 1L&¥6 c DELE
[1£67]

H o o
TFA
NWNMOMWOH - .
o NH H n DCM
(o)

+° s

H 9 o
Y ‘N "
3
TFA

6c

50mL + 275 Z2OIC{EEM5 ¢ (MW: 3856.27, 163.2 mg, 42.3 wmol,
1.0 eq) & A, BEE 2%, EIEDCM 4.9 mLAx AN/, TFA%0.1 nL A,
1B, 0.4 nLOTFAZ N A CTIERGIE, I 5IC50C TGSt
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[0129]

foo REEZ/E L. B2IEDCM 4nlICiAREL. TFA 2 Lz AN, & SIC2RER IS
I, —MBERREETV. BP0V IFIT—FI)L40 nLiZ, 1.5 nLdD
DOMICIAR L T T L7z, 12000 rpm, 150 Cilvg. LEETHYT— 3
VICKYBREL., BEZEET /L& AERBEGAKIELNL,
H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 3H); 1.20-1.38 (br m, CH
3CH2CH2, CH=CHCH2CH2CH2CH2CH2, 20H); 1.38-1.48 (br m, CH2CH2C(=0), NH
CH2CH2CH20, 4H); 1.53-1.72 (br m, CH2CH2CH2C(=0)OH, CH2CH2CH(NH2), 6H
); 1.73-1.86 (br m, CH2C(=0)NHCH2CH2, 4H); 2.00 (m, CH2CH=CH, 4H); 2.
29 (t, CH2CHC(=0)NH, 2H); 2.34 (t, CH2C(=0)OH, 2H); 3.27 (m, CH2C(=0)
NHCH2, 2H); 3.33 (s, CHC(=0)NHCH2, 2H); 3.48 (m, CHC(=0)NH, 1H); 3.50
-3.80 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 5.34 (m, CH=CH, 2H).
(7) b7 c DELE
[1£68]

Ikiw“ 3 2 \LWW s wacll
H
Yook toy N,/vm
HN + 0
TFA Bc
2c

EtaN

50mL 275 2IFICIEEH6 ¢ (MW: 3870.18, 87.1 mg, 22.5 wmol,
1.0 eq), 1L&¥2 c (MN: 713,39, 35.2 mg, 49.3 wmol, 2.19 eq) &AM,
WIEE IR %, FIRDCM 2 L& AN iz, BZ4REt,N (MW: 101.19, d=0.726, 10 w
L, 29.1 mg, 287.6 wmol, 12.8 eq) = AN, 41BFEIRM I &7, TLC(CHCL;:M
eOH=6:1) & =V E R VTHELALEZ S, ERRIESAI > LLH. Kb
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[0130]

ERT Lz, HBFOYIFILIT—FIL40 mLiZ, 1.5 mLODCMIZIARR L T
T U7, 12000 rpm, 163 TELOE. EEEZTHYT—YavIliYREL.
BITEIRET o/ & CAFHEBERIE LN,
'H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 3H); 1.20-1.36 (br m, CH
3CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, 42H); 1.38-1.53 (br m,
CH2CH2CH2CH2C (=0)NH, NHCH2CH2CH20, 4H); 1.55-1.68 (br m, CH2CH2CH2C(
=0)OH, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2C(=0)NH, 4H); 2.00 (m, CH
2CH=CH, 8H); 2.08-2.24 (br m, CH2CHC(=0)NH, NHC(=0)CH2CH2CH20, 4H); 2
.32 (t, CH2C(=0)OH, 2H); 2.39 (m, CH2CH2NHC(=0)CH2, 4H); 3.24 (m, CH2
C(=0)NHCH2, 2H); 3.33 (m, CHC(=0)NHCH2, 2H); 3.48 (m, CHC(=0)NH, 1H);
3.50-3.80 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 3.97 (d, OCH3, 3
H); 4.10 (t, NHC(=0)CH2CH2CH20, 2H); 5.34 (m, CH=CH, 2H); 5.62 (m, CH
C(=0)NH, 1H); 6.32 (m, CHO, 1H); 7.08 (s, aromatic CH-m-NO,, 1H); 7.55
(s, aromatic CH-0-NO,, 1H).
(8) X (1 —c) DItEYOEIE
[1£69]

N , NHS pcc

DCM
H

N H n
7c
H 0
H

e

(c)
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[0131]

[0132]

50mL + R 7S 2RI/ E¥7 ¢ (MW: 4331.35, 86.5 mg, 20.0 wmol, 1
.0 eq), NHS (MW: 115.1, 4.6 mg, 40.0 wmol, 2.0 eq), DCC (MW: 206. 33,
8.5 mg, 41.2 umol, 2.1 eq) Z Ah., JHEFIEK. FIEDCM 2 mL% Ahic
o SFAIRMIE, BERZREZITo L, MEFOIITFILT—F )40 nLil, |
.3 mLODDCMITIAR L TE T L7z, 12000 rpm, 159@ 0%, EEETHYT—
TavICEYBREL. BEREET > LE IS, FREBERKISE LN,

'H NMR (600 MHz, CDCl;) & . 0.88 (t, CH2CH3, 3H); 1.20-1.36 (br m, CH
3CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, 42H); 1.41-1.54 (br m,

CH2CH2CH2CH2C (=0)NH, NHCH2CH2CH20, 4H); 1.53-1.69 (br m, CH2CH2CH2C(
=0)0, CH2CH2CH(NH2), 6H); 1.70-1.83 (m, CH2C(=0)NH, 4H); 2.01 (m, CH2
CH=CH, 8H); 2.08-2.24 (br m, CH2CHC(=0)NH, NHC(=0)CH2CH2CH20, 4H); 2.
38 (m, CH2CH2NHC(=0)CH2, 4H); 2.62 (t, CH2C(=0)0, 2H); 2.85 (s, C(=0)
CH2CH2C(=0), 4H); 3.24 (m, CH2C(=0)NHCH2, 2H); 3.34 (m, CHC(=0)NHCHZ2,
2H); 3.47 (m, CHC(=0)NH, TH); 3.50-3.80 (br m, CH20(CH2CH20)nCH2, 0C
H2CH2CH2CH2) ; 3.96 (d, OCH3, 3H); 4.10 (m, NHC(=0)CH2CH2CH20, 2H); 5.
34 (m, CH=CH, 2H); 5.62 (m, CHC(=0)NH, 1TH); 6.35 (m, CHO, TH); 7.03 (
s, aromatic CH-m-NO,, 1H); 7.57 (s, aromatic CH-o-NO,, 1H).

ERER2 - MlEEEELT 5O DERDEESZE
(1) 2A5—4>va— FEROAR

2214 RHFHS R %4 well platelC A, 0.3 mg/mLaA>—42/pH 3.0 HCL
BRE4 LA, ERT—REFEHEL. MilLIQKT3O%EE L TERZEI B,
(2) BEREZEMZEEILT 5HDOERDHEE

RS THRHEINAER (| —c) OILEYDOIMSOAER (1 mM) %PBSE
BRTIVBHERMLALBREZ, L& (1) TRELALIS—/FYI—-rEREE
Z3.5cmDT 4 v 2T, 4BFE. SICTRMBI B, REFITHRHEINE
A (I-c) DILEHIDPBSAR ABRE L. 1 mLOMiLLiQKIC & 53545 %6E1T -
., BRIET. MBREZEELT 2700EREEE L,

L3 : eBEE—MET L 1 OFR
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[0133]

[0134]

[0135]

Ehefl 2 THRE LALEROKRAICN LT, HTICRT 74 AR I 2BV
TaAv4 o MES(0.6 mW/cm2, 3000 #, 1.8 J/ecm) L, 3.5 cm T v
EEICERE Lk, I IIC2 nLOPBSAEMR%E At 5X10° cells/mL Ba/F3#flifd,/P
BSIRBIR! nLziBREL. 150FBEL. BEINAHL > M ZPBSAKRICEL Y
HeiEBaE L, Ba/F3#lifa%. 0.25 wg/mL HJLt A -AM/PBS 1 mLC1543 %
BLEDOL, BEHIEHRE(EY, BEE, X4l X)Lk, BRERK2IC
=Y,

FBILESBEL—MRET LA ZFETZ I &N TE L, 14un@FIC—HHE
PEE I N, MEOBREILS. 1x105%8E/cmTH > 7=,

EhEfl4 - —HERELOBEREMR/ Y —= T

EEArRRAS Y 7(BREHI0 um, RUBEE=Y FY) THERINE,
BR2 mDT A4y a1 mEE L, 2OT 4yl nld0.3 mg/mL Type
| 35—45>/pH 3.0 HClZ AN, —BIS—47 2 E®B L, MilliQKT3
E%% L. EBItk, EEM1 TEREShAER (| —c) OILEHDINSO
B (1mM) ZPBSSAMR T 1 O OREHEIRUL2iAKR (1 mL) TAEAE. 37CTRIL
Iz, MiLLIQKTOEESE L., BRI, MEON LLIQGKTIODT 1 v
AEREDEICT7 + PRV &ERYIF, 1.8 J/cm? (365 nm, 1.0 mW/cm?, 180
M DOTOIF LT A BN %EIT o>/, TTIT nLDPBSIAR % AN, 5X 108 ce
Lls/mLDBa/F3(EGFP)#HRE/PBS 1 mL&#BFEL /=, 150 DEREDE. 1 nLDPBS
BWRTOERE Lz, TAYVAEBEDRICT A MY AV ZRY ST, BRBIER
TEERLADNSEREINIMENRY—2ET 3 NRRAIDT A XY MafT
W =72 08.8 J/em2(365 nm, 1.0 mW/cm2, 1800f#)) TOI X F 14 B
BiTolc, T ZIC, CytoRed T3t L /-Ba/F3%HAR (Ba/F3(CytoRed)) (PBSH&:E
MR(5X 108 cells/mL) %1 mLIBFE L /=, 150 DFHBEDH%. 1 nLDPBSTO[EI% %
L. ARROFIEOERXHM AR I ICRT., FEINERMBEER O
N —VERERBEHETHRR L, BREH4IIRT,

EHEFI S  HERBEMIEEAVW L —Y—EEIC L 2EHMBEEE D/

_:*/7“
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[0136]

[0137]

<A oORE(w-Slide VI o1, ZHEZ/IE! mm x K17 mm x &X0.1 mm, ib
iditt®)IC 1 w/v%BSA/PBSIEREEA L. —H. EERTHELL, TODIE,
REBOMHOIKHZF v /A—ICTRENI0 wLDMilliGkEAh, BRET
2% %3MIT o/, 100 wldMilLiQKERADOF v /3—IZOHF AN, K
[ETED—HOF v U N—ICRBEZE> TRNATES 2 &ICLY., RE
RERFE L, BF v v NA—ITBF>TVWBEEREREL. FADF vV
N=IZDH, EiEhl 1 TEREI N (| —c) OIEEHOINSOER (10 mM
) ZPBSEET1 OOBHEMRULABREZIN0 ulANDZ &ICkY, RKEIC

YR (I —c) ODILEMDOBRERBRICRNIATE 2, 37TCTIFERE
TEBZZEICEY, R (I —c) ODIEEMEERICEEIE L, REBOEH
OIKHZF v RA—ICERTNI00 wlOMilliQKE AN, BRET 2%%%6
EliT 27, 100 ulDMilLiIQKERBFDF v /RA—ICOHF AN, KIETHD
—FDOF v NRN—ICHRBEZE> TRNUAFTFEDZ&ICEL Y. RBRZEEL
oo TORBOAYOUIS L) I ZINMT LERBEF v o /N—%BE L.
HOWKS ) IR FICER L Fa—T2BMY T (5),

NY—=—V T3 5HlEE LT, bBORQRDIEN%TBa/FIMEEZRASR L
fo. REOHMEE L TEREREBRNS /8 & (Enhanced Green Fluoresc
ent Protein) (EGFP) % IR Xt 7/-Ba/F3(EGFP)HIEAZ AW\ =, HEBEDHMEE
L C. Kusabira Orange% HIR Xt 7-Ba/F3(KO) MR & B\ =, FROMMEE
L T. Hoechst33342 T4 L 7=Ba/F3(Hoechst)#ifE % A\ =, EROMMEE
L T. Ba/F3(KO)#HRE A Calcein-AM (Dojindo Laboratories, Kumamoto, Japa
n) C# L7=Ba/F3(KO+Calcein) =AW=, KEBDHEIE L THoechst33342 &
Calcein-AMT:#ef | 7-Ba/F3(Hoschst+Calcein) & W/, FNEFNOMEEIZ
1 x 108 cells/mLDRETPBSICEE L. /9 —=— > VRAMIEAREZRSL
fes

L —H—HICLDEFORE, MEOEE, KRB YRTI&ICLY. 5
BEOMEENENEERDOBICNY —=V T Lk, EFMlARAEIIUTORE
Ye&ird,
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[0138]

[0139]

(1) HERBEHEEZBWT, X (| —c) tEWEMHRE & ES L R
KMEIC405 nmL —HF — 2 EEDOHICERST L .

(2) 50 ulDOBREMATAKREZRBAOICEE LZKEF v/ —ICAN,
TOBREDY) VIRV T T2 pl|EANZ I &ICLY . REBRICHES
EALL,

(3) 20p8ER. BEAINTVWAWRBEDESARSE LTPBSEKEF v
YIR—IC AN, V) U YURY TERWTI0 al/hDFRE T2 E, L T60
mL/hDFR T2, MR ZPBSERTH%E L /=,

2o (1) L—¥—fE. (2) HieBE. (3) %%k 568, K&,
5. ROMREOIBICITVW., EEMRERONNY -V T%1To7,

@R, n (I —c) DILEMEHRREZBWVWS I &ICLY, BEEROHM
Aty TILE, TREFREBEOFICNNY —=V T 3§52 &N TH o,

(6 KRTT7) ., COERTIE., 5EOMiEE SIFERET/INY—=VJ7
52 ENTES,

ERERI6 - &Y (| —c) TEMHINAERKREALTOMREE

BER34 mmDAH/N—4 S5 2 E120.3 mg/mLaAS>—4">/pH 3.0 HCL &K% 500
wlEH L, AEYI—4 — (2073000 rpmZ THSE, 3000 rpmT207[ClER
C20MMNFTEIE)TAS SO —FT 14 T &R T2z, MilliQKT3EMR
L TCERIEL, 55— Y- FEREZERD mT v ahIlE
&M (1 —c) ODMSOAEMR (1 mM) %APBSIAKR TI00{5HFR L /=/AMK1.5 L
T, M. IICTRIEI B, bEW (1 —c) DOPBSERZREL. Milli
WKICL 2 E6EITo/tk, BRIET T, MEEZEELT 27-DDERE
B L7, IN%6 well plateDKEICEEBE L. 1 nLD70%T 4 / —IL THE
%, 2 nLOPBSTZ[@#%4% L 7o, FBSASZDMEMIE M (C 5638 X 7= HEK293THRAE
EEMME, b NRRERERE ERMER) £2X100 cells/well&RB LD IC
BRE Lz, 0DHBE L%, BEhdl10%/veiasd & S ICFBSAERML 7z, 3
BHRE37C, 5% CORBETICEVWTEE L, M) TP VANEIC LY MR % O
%, MRV TI—ICLYSMEEZERE L. SHEHRCHMRREFERZFHRIL
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[0140]

[0141]

[0142]

[0143]

720

SLERET (365 nm, 1.6 J/cm?) - FERREHITHA DS T, {bEW (1 —c) KMA
LTOBEICH T HMBEHREMEERERI, &HICO5—F yREVHERES
ERTAvYaEORYT4+ 7V bO—LERAKETH-L(E8), Thbd
DERHNS. AW (| —c) RELTIRAEELL LHEEEETD &
AHETHY., sWHRESHZFE DI EHNTRINT,

EHEBI 7 - BB MR (HepG2iARE) . #MXIEELERE (NHDFHERE) . YRV
—4 (A= I VEH) O—HMBEL LRS-V

BER34 mmDAN—FS5Z%0.3 mg/mLIAS5—4">/pH 3.0 HCL SBKICEE
L=, AEYI—F 1 7 (2073000 rpmzE THISE, 3000 rpmT0F[EER
C20RNMNTTEL)EZITOIZEICLY. A0 —FT4 v T ETo T,
MilliQKT3E%4% L CagIth, 35— I1— NEREZBER35 mn7 1
v arRICEE. {bEY( 1 —c) DDMSOER (1 mM) %APBSIAMR T100/5HFR L
73BR1.5 LT, 4BER, TCTRINI B, {LEW( | —c) DPBSAKR &R+
L. MilLIQKICE 2% %6E1To7/2%, LBRIE T, MBZEELT 3L
HOEREHE L, ThETLANRY—UNBNEEBEINZT7 4 T EIC
BEX, JK{R365 nm, 1.6 J/emiCcCaAVY I MNEHNEToT, T0%TH /) —ILT
WE%. PBSTIEME4E L7,

COERZBERID T 1 v aRICEE, 2 mLDOPBSE AN /=%, HepG2ifH
fa(t NEFRE RN, SRS L < ISNHDFHERE (ER b N B iR
MHRE, WIS, EEMMRE) OPBSEBR(3X 105 cells/ml) &1 mLAQ
TSR RICIEE LMD EMREZT o7, BEEIL I N7-HepG2HAAZIC S\
T, EE%10%v/v FBSEAEDMEMEHE ISR L., 37CT2ERERE L& T 5.
—HlRE T L 1 {6 X N /zHepG2HlifE AR L ERICES L TWB Z &SRS h
=(E9), BE{IN/ANDFHAICEWTH, A 10%v/v FBSEADMEMES
UL, ICTISHEE L& 25, —HIlE7 L 1 {b X /-NHDFiERE A
HERLERICEELTWS I EMNERINAL(KT 0),

EERERBOERICBEWVWT, PLARY—rOaAVy 9 MEHEIC, UK
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[0144]

[0145]

v — I~ (F60203F-R, FormuMax Scientific#t®l)MPBS100{EZAEFRAK A1 mLA
NTIORRICHFLEEZ A, YRV —LOT LA/ =V BHERINL(K
11)

RHEFIS : EF Ry hONRY—=V T

EiEfl 5 EEMOFETHERLIAED (1 —c) BEi~v A 7 ORKRE
IC 405 nmL —H—HEAVWTE MRIONY -V ZRAN L, EIAESF
VIBtEIEEWEBE T Ny M(biotin-labeled Qdot (Z$%FE4E) 655 nanocrys
tals, Thermo Fisher Scientifictt®l) A#Qdot (B EkMIHE) incubation buff
er(Thermo Fisher Scientifictt8y) T20 nMICHERLEBHEEEAL. 590
FE L/, PBSICLYEEILINAD>ILEF Ry MaHRERELLED 5,
ERBICEFRY MR-V TINTVWB I EMHERINL(ET 2),
T, BROBETHILRVERIESFIEEHREBE T Ky b (CdSeS/ZnS alloyed
quantum dots, COOH functionalized, fluorescence Aem 525 nm, Sigma-Al
dricht# &) D10 wg/mL MilliQKBERD/INY —=v TaHAfET D, E b
BICEBFRY MRS —Z 0TI TVWB I EDHEEINAL(ET 3),

Riefl 9 : REEMMRE s EEEROHR NS —=2 T

BER34 mmDAN—FS5Z%0.3 mg/mLIAS5—4">/pH 3.0 HCL SBKICEE
L7z, REYO—7 14 > 7 (20873000 rpmsE THOZR, 3000 rpmT20FP[C)Ex
C2MNMNFTRE)ZGS CEICEY. A5 Y0 -FT 1 v T &fTo 1k,
MilLiQK T3EMESE L CRe@S /e, 35—~ 2— FEREBERSS mmT ¢
v aIlEE, L&MW1 —c)DDIMSOAKR (1 aM) ZPBSE®RT1 001F
HIML ARG LT, 48§, JICTREI e, LEW(I c)DPBSA
WERREL. MiLLIQKICE 233 % 6 OfTo /1%, BRI E T, MBREZEE
95O DEREHRE L, INeF( /85— (18200 wm, [ER 200
um) BB INT A MY R EICEE, JRK365 nm, 1.6 J/ecmlC T4
9 hNENET o, T0RT S / —ILTHRER. PBSTIEES L, TDERE
BEE35 T 4 v arhICEE, 2 nLOPBSE ANABKIC, REBEHEY v/
B % R X t72Ba/F3(KO) MAZ DPBSEEIR (5X 10° cells/ml) &1 mLAN T, 1
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[0146]

[0147]

0 EFRER. PBSTHEEIMAEZEEMREL., BERS0 m, H5XARERE
240 mmDF 4 v 2 (WillCo-Dish, WillCo Wellstt&)RICE=, 2 mLADPBS
EANTc, InESA VY= (18200 wum, fEFE 200 wm) AMEESIN/ZT
4 b 2H EIT. Ba/F3KOHIRED S A Y /IR9—2 T MIAIDSA VI8
H—VABERTELDICEE, EE3G5 mm, 1.6 J/emil TEREITo 7/,
RS ——V TEREBER3S mmT 1 v 22/l L. 2 nLDPBSE Ah 7
IS, BREBENY /R0 E 5 IR Xt /cHEK293T (EGFP) #AR (D PBSH &K (2. 5 1
0° cells/ml) %1 nLANT, 10FEFFER. PBSTIHEEILMIBZIREREL
=& A, FNFNBa/F3(KO)HAAE & HEK293T (EGFP) AR SR I N D ER
THEZODTA VNI —UDNERINAL(KT1 4K), £/, 5ith%10%v/v FB
SEAEDMEMESHIIC T L, 37°C CIRFMEEE L/2 & T 5. HEK293T(EGFP) #fE A®
MELERICES L TWD I MBI NAL("ET 44),

Fleo AKROFET, YRY—L(O—FIVERIDOFARY—=VT
. #EWTHEK293T(EGFP)MERRD S 4 v /Iy — =V J AT/ & T 5. ThEh
YRY — L (O—4 3 V%) & HEK293T (EGFP) MR SR SN2 ER T 5=
DDA VNI —UHHREINL(E15), COBE. 18100 wm, EREI100 w
mDZ A VNG —UDEBINET+ NI RV BV,

EHEFI1 0 (BT I ANSDCTCOY —F 1V

CTCEBDETIERE LT, HET Y AKRMEMA, S DEMIEDO R E1T
o7z, DIDIHifEZIBE L~ 7 R DD, S REMZ I Lz, REM%0.9
WRIET VEZDLTUEL THRIIKEZBM L7205, PBSTEDEEEITD
T=o 100 nMD E 7 F > E&HHEpireguliniifk #1563 RIS I /<%, 10 nMD X
L7 hT7EYVBMETF Ky M(Qdot (BEXEHIE) 655 Streptavidin Conj
ugate, Thermo Fisher Scientific) &5 RIGIHZ T &ICLY., REIMPD
B EZRAEH L. COMRBREZERNS ERHROFETEEW(] —
YEd— b LAETA7ORKICEAL, EF Ky bDEJ (ex/em 488/655 nm)
MoEMEERE U, ME L7oEHRRICKH L TDA405 nml — 4 — % [R5
THI LKLY, BHREREBRICEZELLL. TOMOMAEZPBSICL Y HEE
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BrE L, R, AEMAPH SEMEZ ERISRBAICERET 5 2 & ITHK
mL7z(®16),
[0148] =RFEHI1 1 : SEEMACPECIEEFEARTH B E5W(II-b) DEMK
(1) LEWIDERK

[1k70]
e
G Pd(OAC), Bu4N“Br O
o ,\Q KO, EtOH H,0 & | I\Q
¥ \P 1d

100 mL X7 RORBICITH /=)L 20 mL&, MilliQK%E10 mLAN, %
IANA-(d-tert-T X HIRZNERS I Z)L) 7z 2RO VEEEFO—
JJZTZFI)L (MW: 388.32, 154.0 mg, 397 wmol, 1.0 eq), 1-(5b-7OF-2-
—hazzz)TH Y (MW: 244,04, 127.3 mg, 522 wmol, 1.3 eq). jx
AL (MW: 138.2, 158.3 mg, 1.15 mmol, 2.9 eq). S NS TFIL TV
TZoL70O3 K(MN: 322.4, 126.2 mg, 391 wmol, 1.0 eq)%= A+, BEER
NS LD EMFEERM L, 4707 2 —TRIGKETIS0C, 104
« 150 WO AICTERRIGZ=TT o7z BUB L&, MilliQKZ40 mLan .
R T F)L40 LT EHH 1T o o, AR ERMRIEAKA nlTZENE
BL. SHIIMILLIQKA0 mLTZO%E L, BREZRIELIEL L% BR
3.0 cnDAZLEICEIS ecnE T Y AT IVEFED. HBEEMEANFY >V B
BRITFIL=1:10F% 4.0 nlTO—FL. AFHVERIFIL=5:1, HWT
ANEYVEBIFL=3:10RAAETHILBHE L, REZBEEZT>E
Z 5. 109.0 mg(4X265%) DB EEGIFE LN,

'H NMR (600 MHz, CDCl;) & . 1.49 (s, C(CH3)3, 9H); 2.58 (s, C(=0)CH3,
3H); 3.26 (br, C(=0)N(CH)2, 2H); 3.61 (br, N(CH)2, 2H); 7.00 (d, aro
matic NC(CH)2, 2H); 7.51 (s, aromatic C(=0)CCH, 1H); 7.56 (d, aromati
¢ C(CH)2, 2H); 7.71 (d, aromatic CH-m-NO,, 1H); 8.17 (d, aromatic CH-o
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[0149]

[0150]

-NO,, 1H)
(2) L&D ERK
[1E71]

NO, NO,
0

K\N — N
\J(OWN\/J 1d MeOH THF \IIO\WN\) 2d
0 O

50 nL + 275 AFRIC/EEHId(M: 425.48, 109.0 mg, 256 wmol, 1.0
eq). KFILERVFRF MY DL (M 37.83, 14.8 mg, 391 wmol, 1.5 eq)
EAN. BEZIE L/, ¥1EMeOH 5 nL&8242THF 5 mLAK ETMA. HHL
foo 2B5EE. TLCNFHY VBB IFI=3:DICL>THRALELZEZ S, &
MDA Ry bRf: 0INDIFBERLTHEY., RIGOFET =52 L, BIER
BLU7& FFERTFIL50 mLICIAMR L. SEFIRIEKS0 nlTZEPRFL. 35
ICMiLLiQZK50 mLTZ[B%%E LT, WEFIEET o2& 5, 107.3 mg(YR=FK9
8%) DEBEFIF SN,
'H NMR (600 MHz, CDCly) & . 1.49 (s, C(CH3)3, 9H); 1.63 (s, C(=0)CH3,
3H); 3.25 (br, C(=0)N(CH)2, 2H); 3.61 (br, N(CH)2, 2H); 5.55 (m, CHO
H, 1H); 7.01 (d, aromatic NC(CH)2, 2H); 7.58 (d, aromatic CH-m-NO,, 1H
); 7.59 (d, aromatic C(CH)2, 2H); 8.02 (d, aromatic CH-o-NO, 1H); 8.0
3 (s, aromatic C(OH)CCH, 1H)

(3) {LEWIIDERL
[1672]

NO, NO,
OH uel OH
- > N

N
\JrogNJ 2d CIHN' 3d
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[0151]

50 nL +R 75 2RI EY2d(MW: 427,49, 107.3 mg, 251 wmol, 1.0
eq) E AN, FEEIE L, 10 nLDAN HCL/EFBR T FILEINA. 30 DR
D&, BEFIBEZIT o7, 116.0 mg(UXZFE>9%) DEEEFNE LN,
'H NMR (600 MHz, CDCl;) & . 1.60 (s, C(=0)CH3, 3H); 3.46 (br, NH(CH)2
, 2H); 3.66 (br, N(CH)2, 2H); 5.52 (m, CHOH, 1H); 7.16 (d, aromatic N
C(CH)2, 2H); 7.58 (d, aromatic C(CH)2, 2H); 7.79 (d, aromatic CH-m-NO,
, 1H); 8.02 (d, aromatic CH-o0-NO,, 1H); 8.07 (s, aromatic C(OH)CCH, 1H
)

(4) 1LEWAdDERK
[1673]

NO, L NO
OH WV\gO\ ./.'\r
N '/\\) 3d DCM Et,N

50 mL 275 AL EH3d(MI: 363.84, 91.0 mg, 250 wmol, 1.0
eq). 7 L A VBEENHS (MW: 379,53, 142.0 mg, 374 wmol, 1.5eq)% A, &
[TE42 7=, B512DCM 5 mL&B24&Et,N (MW: 101.19, d=0.726, 360 wl, 261.
4 mg, 2.58 mmol, 10 eq) ZMNA TIR#H Lz, 1.585E%. TLC(CHCL;:MeOH=6:1
WCE>THRELEEZ A, EEW3IDRR Y MRf: 0.2)IFERXLTHY.
RIGDFET MR Ui, BEEELE, BT FIL50 mLIARE L., BNER
1EK50 L@ L. X SICMiLLiQK50 mLCZE%E L, BESE%E
To7ctd. > oO~NFH 240 mLICEBE L. 10000 GT10C, 3= D Lc&IC
LEEMRET DR EIRIT o/, BERELILE TS, 116.6 mg(UXFKT8%)
DR EBEFEIE LN,

'H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 3H); 1.20-1.36 (br m, CH

3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, 20H); 1.60-1.72 (m, CH(OH
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)CH3, NC(=0)CH2CH2, 5H); 2.01 (m, CH2CH=CH, 4H); 2.38 (t, C(=0)CH2, 2
H); 3.22-3.32 (br, N(CH)2, 2H); 3.66,3.81 (br, C(=0)N(CH)2, 2H); 5.35
(m, CH=CH, 2H); 5.55 (m, CHOH, 1H); 7.01 (d, aromatic NC(CH)2, 2H);
7.58 (d, aromatic CH-m-NO,, 1H); 7.59 (d, aromatic C(CH)2, 2H); 8.02 (
d, aromatic CH-o-NO,, 1H); 8.03 (s, aromatic C(OH)CCH, 1H)
[0152] (5) {LEMSIDERK

[174]
IO,
NO, NG NOgi
(\NOHCHOKOO 2 O/Q;ro (o}
- N/ ad DCM EN - 0 5d

) 0

50 mL + 27523 EY4d(MW: 591,82, 115.6 mg, 195.3 wmol, 1
0 eq)., /OOFEIA-—bO T/ —JL(MWW: 201.56, 68.8 mg, 341 wmol,
1.7 eq) & AN, FTEIR L, EIEDCM 5 mL&B72EL.N (MW: 101.19, d=0.7
26, 500 wl, 363 mg, 3.59 mmol, 18 eq) ZINZA TIHI L7z, 4B5REHE. TLC(
ANFY UV HRRIFIL=1:DICE > THERELEE 25, EEWMAdDO IRy k(R
D 0.22)IFERLTHBY., RIGDET 2R L, BEiEE L%, BRX2.0
cMDAZLEICEIS cnE T Y ATV EHED. RISMa~FH Y BT
FILNDBEE 3.0 nlTAO— R L. AFTV FBIFIL=3:20RHEAETH
SLREE L, BERRET /& T 5, 140.2 mg(IXEISY) D& @E A HE
5Nz,

H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 3H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, 20H); 1.67 (t, NC(=0)CH2,

2H); 1.84 (d, CH(OH)CH3, 3H); 2.01 (m, CH2CH=CH, 4H); 2.38 (t, C(=0
)CH2, 2H); 3.24-3.33 (br, N(CH)2, 2H); 3.67,3.82 (br, C(=0)N(CH)2, 2H
); 5.35 (m, CH=CH, 2H); 6.52 (m, CHOH, 1H); 7.03 (d, aromatic NC(CH)2
, 2H); 7.34 (d, aromatic C(=0)0C(CH)2, 2H); 7.58 (d, aromatic C(CH)2,
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2H); 7.65 (d, aromatic CH-m-NO,, 1H); 7.87 (s, aromatic C(OH)CCH, 1H)
; 8.11 (d, aromatic CH-0-NO,, 1H); 8.25 (d, aromatic (CH)2-0-NO,, 2H)
[0153] (6) {L&EW6dDERK

[1675]
Io e
NO,0
02&0
o2 o 2t &
\/\MN/\/\OP\’ ]\n/\/\)LOH @
o] HNt H 5d
TFA® 6c o
H O o]
. o8 ON‘/\/\Nij /\/\O”\’OMOH
Ny Nos!
DCM 0 o]
N O 6d

N NS
[¢]

50 mL + 275 Z2aFI&Y6c (MW: 3870.18, 116.0 mg, 30.0 wmol, 1
.0 eq) . 1EEHISd(MW: 756,93, 31.2 mg, 41.2 wmol, 1.4 eq) & AN,
& 1% L7, E&DCM 3 mL & BZ42Et,N (MW: 101.19, d=0.726, 42 wl, 30.5
mg, 301 wmol, 10 eq) ZMNA TIEH L7/, 28, TLC(CHCL;:MeOH=6:1) & =
YERYVUTHELELEZS, BEREEZAN > LD, RIEST L,
BHAOYIFILT—FIL40 nliZ, 1.5 mLDDCMICARRZ L TE T L7z, 10000
aTIONEDE. EEETHYT—YavIliYBREL, BEREETo
&5, 125.6 mg(UNERI6Y) DFEBEALRF LN,

H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 6H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, 44H); 1.3
8-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 4H); 1.55-1.68 (br m
, CH2CH2CH2C(=0)O0H, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2C(=0)NH, 4H)
; 2.00 (m, CH2CH=CH, 8H); 2.08-2.24 (br m, CH2CHC(=0)NH, NHC(=0)CH2CH
2CH20, 4H); 2.32 (t, CH2C(=0)OH, 2H); 2.39 (m, CH2CH2NHC(=0)CH2, 4H);
3.24-3.40 (br m, N(CH)2, CH2C(=0)NHCH2, CHC(=0)NHCH2, 6H); 3.48 (m,
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CHC(=0)NH, 1H); 3.50-3.88 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2, C(
=0)N(CH)2); 5.34 (m, CH=CH, 4H); 5.59 (m, CHC(=0)NH, 1H); 6.37 (m, CH
0, TH); 7.05 (d, aromatic NC(CH)2, 2H); 7.56-7.62 (m, aromatic C(CH)2
, aromatic CH-m-NO,, 3H); 7.82 (s, aromatic OCH(CH3)CCH, 1H); 8.05 (t,
aromatic CH-o-N0O,, 1H);

[0164] (7) {L&EW(II-b)DEMK
[1£76]

10 mL 727523 {L&M6d(MW: 4373.97, 21.9 mg, 5.01 wmol, 1.
0 eq) . NHS (MW: 115.1, 0.9 mg, 7.51 wmol, 1.5 eq), DCC (MW: 206. 33,
2.1 mg, 10.2 wmol, 2.0 eq) & AN, BEFIEE. FZIEDCM 1 mL&E AN 7=
o QIRERMIE. BEREET o7z, 0.8 nLODCMZ X THHEY %= 5B IC
FUBREL, BRFOVIFILI—FIINI2 0L, BT LA, 10000 g, 104
BOE., EEEREL. BEZBRET >/ ET S, 21.7 ng(URFEI8Y) DEH
BEFEIF LN,
'H NMR (600 MHz, CDCl;) & . 0.88 (t, CH2CH3, 6H); 1.20-1.36 (br m, CH
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[0155]

[0156]

3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, 44H); 1.3
8-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 4H); 1.55-1.68 (br m
, CH2CH2CH2C(=0)0H, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2C(=0)NH, 4H)
; 2,00 (m, CH2CH=CH, 8H); 2.08-2.24 (br m, CH2CHC(=0)NH, NHC(=0)CH2CH
2CH20, 4H); 2.39 (m, CH2CH2NHC(=0)CH2, 4H); 2.62 (t, CH2C(=0)0, 2H);
2.85 (s, C(=0)CH2CH2C(=0), 4H); 3.24-3.40 (br m, N(CH)2, CH2C(=0)NHCH
2, CHC(=0)NHCH2, 6H); 3.48 (m, CHC(=0)NH, 1H); 3.50-3.88 (br m, CH20(
CH2CH20)nCH2, OCH2CH2CH2CH2, CON(CH)2); 5.34 (m, CH=CH, 4H); 5.59 (m,
CHC(=0)NH, 1H); 6.37 (m, CHO, 1H); 7.05 (d, aromatic NC(CH)2, 2H); 7
.56-7.62 (m, aromatic C(CH)2, aromatic CH-m-NO,, 3H); 7.82 (s, aromati
¢ OC(CH3)CCH, TH); 8.05 (t, aromatic CH-o0-NO,, 1H)

EHEBI1 0 @ b &Y (11-b) DHERERE E (L8RS D ST

EEHI S ERBRDAETY A 7 ORIBICBSAD T — b, W TILEW(II-b)
DB & To7c, 7272 L. {b&¥(II-b) #H,0:DMS0=1:1(v/v) IT;ARE L /=78
EERBEFICAW . . EEW(II-b)ERFED%%EIL. PBSICL > TiTo
foo TDXA Y ORERICA05 nmDFE% R L. 45 wlDBa/F3(EGFP)#ARE (2 X
10 cells/mL)PBSIEERZ < 1 Y ORBORHTDF vV N—ICDOH AN, KK
FEICLYRBRICHRZRNIAZE, 00FHER. 1 nLOPBSTIFEELHM
Rz i3bRE L. HABEMIEICL YRBRICAEILINTWSHMBZEREL
oo BERP LN >REICIEHBIZIEEACEEEINGL A (E 1
77). ARFNREICIFHEEILEELCINAZ(BE17H), LEN>T, tEW
(II-b) S HBRHFIC L Z2MEEEICHATETH S I & HERI N,

ZEFN

FBEEZGHEEEDMRICD W TORE

LTFoEFTIVEEY (| —e) ~ (I —k) 26K L. BERGESHEEE
ELTHBET 2BMEEZREI L,
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[1677]
O
H o) o) ?:P
NS N\/\/\(lLN/\/\O O)"/\/\/KO/N
0 NHH n 0
R*O
it&m R
I-e H,C$ AFIL (C1)
I-f NN NN JTVN
(C11)
I-g NN NN TRITUNL
(C14)
I-h I N SV e e e e ' TR TFUI
(C17)
(C17)
I-j \/\/\/\/\/\/\/\/\/\/\/}( ] 39}b(C23)
e W% aLAzN

[0157]

(1) ‘t&h(] —e

| —f, | —g. | —=h, | =i, | —))O&K

(1—=1) &I 19, 1h. 1iDEM
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[0158]

[1£78]

V\N\NYOH NHS WsC O 2
X W \/\/\/\/\/\g NN 1f
© O
/\/\/\/\/\/\/\n,OH NHS WsC N\/\M/\/\n’o‘N 1
o Do > 0 4 £

A A A OH NS WS o £
R 55 1h
(¢] O 5

DCM

\/\/\/\/\/\/\/\/\/\/\/\‘rOH M o o]
i ——y) W N 1]

o]

SOV UV RVSTUIIEE. AFTTVUEE. VT /) VEBENHSTIEM
b Lrke TNODOBEENHSEMET Z7IVIE, HBL T UTFICRT HEES
ICBERIDFETEKR Lze TNETNOEEEBFEON—ERFOF RS
U4 R, WSCAEEFIE L TRHWTEEDINARTRIGI Bz, BIEHEE
LRICHFBR T FILISARE L. SENBEKTIE, HWTKTZOo&%E%
ZfTotc, BHMHEDORELZIEZTV. BBOEMGKE L TEERBEDONISEET
ATINH =R,

(1—=2) &l —e). (1=, (1 —g). (1 —h) (I —i), (I —]j
) DEKR

BRRICE > TIH/-IBBNHSEM T R 7L TH B EEWF. 1g. Th 1j, %
LTEBALLILEEMe N-TEMNFDZRIVD VA4 X R) RMEEW (AL
AVBN-EROFVRAIV VLI RIATI) EEWMcDOT7 I /) EHICHE
B, HEWTPEGKRIEH IR VEEANHSEME T 2 7L L, Zh S ONHSSE
MIZFIVETI/EORG. £ L TUIHILRVEBBONHSEME T 2 FILLIE,
HBLT, UAFICRTEHEEZBICRNOFETIT >, {b&W6c & BRIED
FERABANHS;EM T A 7V &, B IREt.NDEFEE T T, RIEIOMFATRISI Bz, =
YERYVERBWTIRBODTT 2R LR, BERBEZT>k, BEIED
N—bEROFIRIIVALIREDCEMA T, BZEMFTRIGI B, K
R EDBT BT EICEY. REON—E ROFY RIS VA I REDCCH
EORGBIER D ERE LT ThEBBRBROVIFILII—FTIICHET L.
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[0159]

[0160]

[0161]

BOKR, EBEETHAYT—2avIC&YBRELE, BEREET>RLECS
. BeEFELTEE( —e). (I —f). (I —g). (I —=h) (I —i), (
| —j) &8,

et (1 —e)

'H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 3H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, 24H); 1.3
8-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 6H); 1.55-1.68 (br m
, CH2CH2CH2C(=0)0H, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2C(=0)NH, 2H)
; 2.00-2.08 (m, CH2CH=CH, CH3C(=0)NH, 7H); 2.15 (br m, NHC(=0)CH2CH2
CH20, 2H); 2.62 (t, CH2C(=0)0, 2H); 2.85 (s, C(=0)CH2CH2C(=0), 4H); 3
.24-3.40 (br m, CH2C(=0)NHCH2, CHC(=0)NHCH2, 4H); 3.50-3.88 (br m, CH
20(CH2CH20)nCH2, OCH2CH2CH2CH2); 4.34 (m, CHC(=0)NH, 1H); 5.34 (m, CH
=CH, 2H)

&t (I —1)

'H NMR (600 MHz, CDCl;) & . 0.88 (t, CH2CH3, 6H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, CH3(CH2)9
, 44H); 1.38-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 4H); 1.55
-1.68 (br m, CH2CH2CH2C(=0)0H, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2C
(=0)NH, 2H); 2.00 (m, CH2CH=CH, 4H); 2.15 (br m, NHC(=0)CH2CH2CH20, 2
H); 2.21 (m, CH2C(=0)NHCH, 2H); 2.62 (t, CH2C(=0)0, 2H); 2.85 (s, C(=
0)CH2CH2C(=0), 4H); 3.24-3.40 (br m, CH2C(=0)NHCH2, CHC(=0)NHCH2, 4H)
; 3.50-3.88 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 4.34 (m, CHC(=0
JNH, 1H); 5.34 (m, CH=CH, 2H)

& (1 —g)

'H NMR (600 MHz, CDCl,) & . 0.88 (t, CH2CH3, 6H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, CH3(CH2)1
2, 50H); 1.38-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 4H); 1.5
5-1.68 (br m, CH2CH2CH2C(=0)0H, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2
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[0162]

[0163]

[0164]

C(=0)NH, 2H); 2.00 (m, CH2CH=CH, 4H); 2.15 (br m, NHC(=0)CH2CH2CH20,
2H); 2.21 (m, CH2C(=0)NHCH, 2H); 2.62 (t, CH2C(=0)0, 2H); 2.85 (s, C(
=0)CH2CH2C (=0), 4H); 3.24-3.40 (br m, CH2C(=0)NHCH2, CHC(=0)NHCH2, 4H
); 3.50-3.88 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 4.34 (m, CHC(=
O)NH, TH); 5.34 (m, CH=CH, 2H)
k& (1 —h)
'H NMR (600 MHz, CDCl) & . 0.88 (t, CH2CH3, 6H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, CH3(CH2)1
5, 56H); 1.38-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 4H); 1.5
5-1.68 (br m, CH2CH2CH2C(=0)OH, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2
C(=0)NH, 2H); 2.00 (m, CH2CH=CH, 4H); 2.15 (br m, NHC(=0)CH2CH2CH20,
2H); 2.21 (m, CH2C(=0)NHCH, 2H); 2.62 (t, CH2C(=0)0, 2H); 2.85 (s, C(
=0)CH2CH2C (=0), 4H); 3.24-3.40 (br m, CH2C(=0)NHCH2, CHC(=0)NHCH2, 4H
); 3.50-3.88 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 4.34 (m, CHC(=
O)NH, TH); 5.34 (m, CH=CH, 2H)
&t (1 —i)
'H NMR (600 MHz, CDCl) & . 0.88 (t, CH2CH3, 6H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, 44H); 1.3
8-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 4H); 1.55-1.68 (br m
, CH2CH2CH2C (=0)OH, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2C(=0)NH, 2H)
; 2.00 (m, CH2CH=CH, 4H); 2.15 (br m, NHC(=0)CH2CH2CH20, 2H); 2.21 (m
, CH2C(=0)NHCH, 2H); 2.62 (t, CH2C(=0)0, 2H); 2.85 (s, C(=0)CH2CH2C(=
0), 4H); 3.24-3.40 (br m, CH2C(=0)NHCH2, CHC(=0)NHCH2, 4H); 3.50-3.88
(br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 4.34 (m, CHC(=0)NH, 1H); 5
.34 (m, CH=CH, 4H)
k&t (1 —])
'H NMR (600 MHz, CDCl) & . 0.88 (t, CH2CH3, 6H); 1.20-1.36 (br m, CH
3CH2CH2CH2CH2 CH2CH2, CH=CHCH2CH2CH2CH2CH2, NHCH2CH2CH2CH2, CH3(CH2)2
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1, 68H); 1.38-1.53 (br m, CH2CH2CH2CH2C(=0)NH, NHCH2CH2CH20, 4H); 1.5
5-1.68 (br m, CH2CH2CH2C(=0)OH, CH2CH2CH(NH2), 6H); 1.70-1.84 (m, CH2
C(=0)NH, 2H); 2.00 (m, CH2CH=CH, 4H); 2.15 (br m, NHC(=0)CH2CH2CH20,
2H); 2.21 (m, CH2C(=0)NHCH, 2H); 2.62 (t, CH2C(=0)0, 2H); 2.85 (s, C(
=0)CH2CH2C(=0), 4H); 3.24-3.40 (br m, CH2C(=0)NHCH2, CHC(=0)NHCH2, 4H
); 3.50-3.88 (br m, CH20(CH2CH20)nCH2, OCH2CH2CH2CH2); 4.34 (m, CHC(=
0)NH, 1H); 5.34 (m, CH=CH, 2H)
[0165] (2) LEHW -KDEMK
(2—1) {LEWKDERK

EhEF1 (2) ICHET2EEDc DEEERKROFETIALATO—I)LDp
-—hAO7z/—IIEEREET O
[1£79]

NG,
OH ct)k Q (8] O
DCM EtsN N02
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“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

17 May 2016 (17.05.1¢6) 07 June 2016 (07.06.16)
Name and mailing address of the [SA/ Authorized officer

Japan Patent Office

3-4-3,Kasumigaseki,Chiyoda-ku,

Tokyo 100-8915, Japan Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2016/057852

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X/A

X/A
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X/A

P,X/P,A

JP 2014-226089 A (National Institute of
Advanced Industrial Science and Technology),
08 December 2014 (08.12.2014),

entire text; particularly, paragraph [0064]
(Family: none)

TANG, X. et al, Profiling the Membrane Proteome
of Shewanella oneidensis MR-1 with New Affinity
Labeling Probes, Journal of Proteome Research,
2007, Vol.6, No.2, pp.724-734

US 2010/0047814 Al (WASHINGTON STATE
UNIVERSITY),

25 February 2010 (25.02.2010),

fig. 11B

& US 2006/0115871 Al

US 2006/0116383 A1l (WASHINGTON STATE
UNIVERSITY),

01 June 2006 (01.06.2006),

paragraph [0264]

& WO 2006/053342 A2 & EP 1828144 Al

JP 4-112863 A (TDK Corp.),
14 RApril 1992 (14.04.1992),
compounds (I-1), (I-2), (I-3)
(Family: none)

YAMAGUCHI, S. et al, Angew Chem Int Ed, 2011.
11.18, Vol.51, No.l, pp.128-131

SUSANI-ETZERODT, H. et al, A versatile library
of activity-based probes for fluorescence
detection and/or affinity isolation of
lipolytic enzymes, Chemistry and Physics of
Lipids, 2006, Vol.144, No.1l, pp.60-68

BRIEKE,C. et al, Light-Controlled Tools, Angew
Chem Int Ed, 2012, Vol.51, No.34, pp.8446-8476

LAC, D. et al, Covalent Chemical Ligation
Strategy for Mono- and Polyclonal
Immunoglobulins at Their Nucleotide Binding
Sites, Bioconjugate Chemistry, 2016,
Vol.27, No.l, pp.159-169

1-3,5-8,
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16-20/4,9-15

1-3,5-8,
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1-5,7-8/6,
9-15

1-5,8-9/6-1,
10-15
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16-20/4,9-15
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Object to be covered by this search:

The inventions in claims 1-10 and the inventions in the parts depending
on claims 1-10 of claims 16-20 relate to a compound represented by formula
(I) that is composedof A' ®and L' *with extremelybroad scope of structures,
i.e., [A' is a lipid membrane-binding group that is capable of binding
to a lipid membrane in a lipid membrane-containing substance; A* is a
group inhibiting binding to lipid membrane that inhibits the binding
of the 1lipid membrane-binding group to a lipid membrane; A® is a
photoreactive group; A' is a hydrophilic group; A’ is a group that is
reactive with a base material to be modified; A® is a scaffold member
having at least three bonds; and L' and L? represent a linker] and a method
for patterning a lipid membrane-containing substance using the compound.
However, a person skilled in the art cannot clearly grasp or understand
the specific chemical structures of the aforesaid groups or substances
that are expressed as "lipid membrane-binding group", "group inhibiting
binding to 1lipid membrane™, "photoreactive group", "hydrophilic group",
"group that is reactive with a base material to be modified", "scaffold
member" and "linker".

That is to say, the inventions in claims 1-10 and the inventions in
the parts depending on claims 1-10 of claims 16-20 include inventions
of compounds with widely various chemical structures and inventions of
uses thereof. In the description, however, only 11 compounds (i.e., 7c,
I-c, 6-d, II-b, I-f to I-k and 2k), said 11 compounds being included
within a category of specific compounds having specific structures of
the lipid membrane-binding group, group inhibiting binding to lipid
membrane, photoreactive group, hydrophilic group, group that is reactive
with a base material to be modified, scaffold member and linkers
respectively at specific binding positions as described in claims 11-15,
were exclusively produced in practice and the physical properties, etc.
thereof were confirmed.

In the technical field of compounds, it is generally difficult to
understandhow toproduce atarget compound. Since thedescriptionmerely
discloses production methods, physical properties, etc. of only very
limited compounds in practice, it cannot be considered that a person
skilled in the art can produce all of the compounds according to the
inventions in claims 1-10, which include compounds having largely
different structures and carrying various substituents, without an
excessively large amount of trials and errors.

Physical properties and behaviors in usage of these compounds widely
vary depending on the structure and size of each group and the binding
positionthereof. Therefore, there isno reasonwhythe content disclosed
inthedescriptioncanbeexpandedor generalizedtothe compounds according
to the inventions in claims 1-10 and the inventions in the parts depending
on claims 1-10 of claims 16-20, said compounds being different in the
structures of the lipid membrane-binding group, group inhibiting binding
to lipid membrane, photoreactive group, hydrophilic group, group that
is reactive with a base material to be modified, scaffold member and
linkers and the binding positions thereof from the specific compounds
described in claims 11-15.

Consequently, the invention of the portion of claims 1-10, 16-20 other
than the inventions of claims 11-15 exceed the range set forth in the
description, and do not comply with the requirement concerning the support
prescribed under PCT Article 6.

(Continued to next extra sheet)
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Considering the disclosure in the description as discussed above and
the common general knowledge that, between compounds having largely
different structures, the properties of the compounds and methods for
producing the same are also different, a person skilled in the art cannot
understand how to produce the compounds according to the inventions in
claims 1-10 and the inventions in the parts depending on claims 1-10
of claims 16-20, said compoundsbeingdifferent fromthe specificcompounds
described in claims 11-15. With regard to these compounds, furthermore,
a person skilled in the art cannot understand too a compound with what
structure is usable 1in what method for patterning a 1lipid
membrane-containing substance.

Consequently, the description is not clearly and fully stated to a
degree such that a person skilled in the art can work the inventions
of claims 1-10 and the invention of the portion of claims 16-20 referring
toclaims 1-10, and thereforedonot complywith the requirements prescribed
under PCT Article 5.

With regard to the inventions in claims 1-10 and the inventions in
the parts depending on claims 1-10 of claims 16-20, therefore, the search
has been practiced exclusively on the compounds in claims 11-15 within
a scope where chemical structures thereof can be understood, on the basis
of the compounds that are specifically cited (for example, the compounds
productionmethods of which are described inpractice) in the description.

Meanwhile, concerning the inventions of claims 11-15 and the invention
of the portion of claims 16-20 referring to claims 11-15, a search has
been carried out with respect to the whole range.

In the process of performing the search on the inventions in claims
11-15, publicly known documents wherein compounds corresponding to claim
1, etc. are described were discovered. Some of these documents are
presented herein, though these documents are not included in the scope
of subject of the search as described above.
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