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g4 3}stE (reactive chemical species: RCS) WHSA TLo|ojE] &

AT 2

A 18] dojA, A FsHEES ROS(reactive oxygen species), RNS(reactive nitrogen species) &

=
5

RSS(reactive sulfur species)ql &4 s}k whg-Ad 3.

A+ 3

Al 18] dolM, ANF RolojEl= o2 F(iridium) FE(complex) S EFsh=, &4 3eF w34 3.

AT 4

Al 38l SlelA, elelE A= b7 oA TR BAEE, @4 s v '3

EERNI

AT 5
Al 18l doiA, zA7F-8|A BolojE]E= FiupHo|Ev|Ql, &4 ISt wkeA .
A3 6

A 18k oA, A FEE wr3Al RolojElE KM EA7|(boronic acid group) HEE HEA o AHE7
(boronate ester group), HEHZAF I} o] 2~ 27| (phenylboronic acid pinacol ester group) X+ ©]9]
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e o
C 0,5
Cl (hypochlorite);

2z,
: 10 (singlet oxygen);

2- )
: 0 (superoxide);

- OH(hydroxy!l radical);

- O0R(peroxy radical);

© GSSG(oxidized glutathione);

GSH(reduced glutathione);

Hey(homocysteine);

Cys(cysteine);

s}stal 1a9] shghEe] HAts 4 TR wE JF A~FEY;

steka 1pe] sEHEe HAksE FA4 FRel| wE ¥ ~HER,

3heh 1c9] shetae] HAkst i wEdd mE yF AFEY;

38k 1ad] shetEe] RCS F7ol we 3F3F ~H9EH;

steka 1pe] 3EHES] RCS Eel e FF ~9EY; 4

38k 1] shetEe] RCS E7o e ¥3F ~HEH

4= 3}EA 1] FFE s 74 Fr (a) B e RCS FF (b)oll WE ECL ¥3tE Yehd Zo|t).
57 o] RCS AEE olglw B39 Bl Y a3E FF JsE I3 Eo|t}:

a: 3FhA 1c9] sitES] ©E o] &ste] ERlst A A= FF AV

b: 3}8H] 1c9 3}3tE9] EHE o]8ste] ERlst A4y & A5 FF A7

AT: catalase inhibitor;

ci ol A ZHA g3 (&8hA lao] sebE €, steh 1be e 231 9 s 1Y SEE g3
I} G L ECLE AFEste] 22 Al of#lo] MEE 473 PCA(principal component analysis)E& 283t
Hhd A5 PCA A £33, 2

d: ey A 7R EXI g3 9 ECLE AREste] 2 A4 ool MEE Y3k PCAE A83 4%
T E A F9 PCA A =3,

T 62 2 49 RCS AEE olglw 39 violglx 7 ME AE a9E ¥F ¢ ECL 2352 813k Lol
c}:

a: 3FshA a9 3= ©@3e FF A% A7)

b gekA 1be] sl3HE ©3le ¥FF s AV

c: gshA1co] 3= g3 FF 2% AV Z

d: sted1ce] shgtE 93] ECL A% ¥}
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Ea, B AN AgHE 8o (terninology) 5 & el wighd e AAdE 443
H gol52A, ol AEA, $849 oE E B @] Salt Hopel P Sol
2, B golEel W@ Felt B AN el z

off Rio] of® TAHAAZ "EF ATIL U w, o] 5w
s ol ohle e P4 axE H R F e AL e

B oagel s ALgEE RE Jlegolt, ¥l FoNA @ oY, B wge g Repld B4 It
Qg oz osst vhsh ge elmz ALgHTh EF X @AMl uigrdd Yol ARt AAHY, o
S FASAL S5 ARE £ wyel Wiel XAtk X @A FAEAOR SAHE BE GYRe
8

d SHoA, E g A5 HolojE; A3 A (Self-Immolative) Ho]olE]; 2 &4 }8tF(reactive
A BoloEE EEsle &4 geE s ©% (probe)ell #3H Aol

l

H
rlr

d FEdol A, A FskES ROS(reactive oxygen species), RNS(reactive nitrogen species)
RSS(reactive sulfur species)¥ 4 St}.

A FdolA, Az BoloEl= olgw(iridium) FE/FA (complex) & X 4 dom, olgly FAEL 3}V
stk 7= 2A1E ek

L

§}a“/_l,7 7
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d FEHNA, A7F-FA RolojE]E FhulHlo] E (carbamate) 7€ 4 AT

A FHA A, A 3HeE WA RolojEl: BEA7|(boronic acid group) EE EEA oAHE7]

(boronate ester group), HYHEA JUF o= ](phenylboromc acid pinacol ester group) & ]
FEAY & on, FAdRE IuE dxezo Wld YA ox X A Q4 2Er|= 0, =7
= NO,E E3etE sl 318HA] 49 eSS E?}%‘ —’F ATH:
EERY
HO
\J

o

}7] 8}eha] 4ol A RS H, A E N0l

©:

o

A Aol A, A7) 3FeA] 404 Ro] HY EFEL 33HE 4a, FQ 3EES FE 4b 2 N0 BEES 3
& 4eolt).

ot

A FEdolA, FAPNAF WEEte] ATE-FA EolojEE AATLEN e B
(photoluminescence, PL) B+ ECL(electrochemiluminescence) A& W3lE vtetdl 4 gitt.

A FAANA, B owwe] By sehE WSy wAL ) seky 12 EANE SRS I 5 Ak
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[0034] X471 gekd] 1o RS H, &2 == NOyo|t}.

[0035] A FdA oA, 7] 38t 19 3gEA Re] HolW 7] 3184 1a2] 83HE ((dfppy)21r-bpyCBM-Bpin)©] 3L
Re] Fel® &}7] gsha] 1be] 8F3HE((dfppy)21lr-bpyCBU-FBpin)o|™, Re] NO.o1W &}7] &84 1co 3}5E
((dfppy)2Ir-bpyCBM-NOBpin)Q <= Ut}:

[0036] (31314 1a]

O
N N o
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= | 5
/lr
SNy, o
N
-
B F 0
[0037]
[0038] [3}8H4] 1b]
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[0041]

0042] @ FRAANM, BH HEF WY BH TFHE H 129 FFE, 54 1be) FFE B S5 Lo
A2 E Rossh Whgte] WF 4B WMHE Ve 5 gow, H9H4 leo] SFEL RS wEeke] KL 4%
WaE e 5 g

0043] o PAOIA, B8 leol HFHE RCSol vhal B AE L-0E(onofHE WT 5 vk,

0044] o TR, ¥ el By H0HE ey $HE RS = 200 Lieh wpsh o] whgq 4 itk

0045] 9 FEelolA, B HeE W DAL FHow 5§ Ab5d gol P AU & gom, domt
opeta oz 8§ e ikl o) FAH A Fohdel fresich. A RAGE @A, A%, A4, By, B
oG, QESFa, ol EE ol 2L FRS AUE B 9 gr2Rddes, WA
SE AshwololE, SolEgA] AvbwoolE W AtloodolE, PHE A, AYH L YRE HENF)
Lo R4 folozyE dudh oed dHon FEG GRzi AdelE, WA=, uoldso]
E, AstelE, moldutolE, UEeolE, wavolE, Wistol=2l EadolE, tolel=al EasolE
MebEssol 2, s2EadelE Fretel, nEvlels, clolottels, EFodeE, ohiuelE, Zzue
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23 &Yool E,
HlolE

Sho] =5 4]

[<)

[0046]

1l .
il

K

oy

B

A

2]

7
i+

[e]

[0047]

=
T

phosphate

EEEE

(luciferase), ¥ = (fluorescent dye) = A3 FFYA}F (Time-resolved Fluorescence, TRF)E <+ 3
6G(rhodamine

ol 25t 2 7] ol A

ZXYo}A]l (malate dehydrogenase), Z2E}Z

=)

6G), =T B(rhodamine B), TAMRA(5(6)-Carboxytetramethylrhodamine), 1A} @ =(Texas Red), DAPI(4,6-

diamidino—2-phenylindole) % Fwlglo g o]

3L A tho}A] (horseradish

=R
ol tolAl (triose

oA
==

g3} oA (photoprotein),

F}eretol A (catalase),
Isothiocyanate),

L=

AT E

294

2~1}e}ol A (Alkaline phosphatase; AP), B-ZEEA|t}olAl(galactosidase),

sl

o

Al

E ©
Eg o

FITC(fluoresein

A Eoln]d (streptavidin) ©]
- okAl (urease) ,
2 o]
nuclease),
2 (fluorescent protein),

rE®

RYA

s

obAE R A EHA,
AF EFQE 350, 405, 430, 488, 500, 514, 633, 647, 660, 680, 700, cy3, cy5, cy7,

o] (chromophore) ,

Zefe)

Al oA (luciferase),

-
X

?_:!__
B X 7Zd o}A| (ribonuclease),

FrE @ o}A| (staphylococcal

A 4

AR
(superparamagnetic particles) ® ZAAA YA} (ultrasuper paramagnetic particles)® ©]
ool A,
peroxidase; HRP),

__]_L

3] (Rubpy) (tris(2,2-bipyridyl)ruthenium(1II)),

(asparginase),

o)

=
23z
isomerase),
o)
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0o o
N oH Y Ns
N~ DPPA N__—
R
N/ N/
| OH | N,
o} o}
3
HO
KOAc
PdCl,(dppf), R
Os Ha io o:(:
B-8B
R NaBH, R o o
0" 0
r Br ; :
5 4
N
N i N
o} I Sy \=
oA R

HN\FO o
o)
B -0
Y l N3 o \O R 2 (?
0 rN
4 B
;\\@

A7 F718vie des, ¥4 HEZsto| =25 H(THF), WA, KOH/MeOH, MeOH, =<, CH2C12, 4t o
YEFOI =), delirzddee, dodee, tsa, tudebdEelv= (i), HrEdEAbe s
(DMSO), obAIE, F==wlAl, Eeloleel¥l(TE), 14-tho]Salel, MuuZuetol=, 2o SAolte 5&
Aee & dn,

Q)
=

|\

Holl A, 2 g2 aF7] whgA] 20y npeh 2ol

shehE 6 2 e 28 718l
A= shgEe] Azl #ek Flo)rt:
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[0086]
[0087]
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[0092]

[0093]
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F = = F
NS / \ Y
N N
F Ilr/CI\IIr F
= N/ \Cl/ \N =
\_/ \
F F F F
(dfppy),IrCl dimer
6
+
A
BaX
= NH
HN oA T

37 Fr1 8l des, ¥4 HEZSt| =2 FH(THF), WA, KOH/MeOH, MeOH, &<, CH2C12, &4k, Od
YEFOI =), delirzddee, touee, tsa, tudebdEelv= (i), HrEHEAbe s
(DMSO), obAIE, F==wlAl, Eelo|eEol¥l(TE), 14-tho]Salel, MU uetol=, 2o SAolte 5&

AT 5 A

d SHelA, I e a) Bx fRt=E sk dAl b) 24 8eE ke BolojElE e Al
c) Bz fteeh &4 ghehE whgA HololElE kgl Wl ) F eRtEE s @ Hoe) T
A o)) vkg AdEs WA= dAE Edeks, A4 s wkeAd B Azl
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#5443

[0094]

[0095] d FEelM, & stekE v RolofEl= §b] ek 4R FAHE dgtes 29T 4 sk
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[0096] [s}eh4] 4]

[0097]
[0098] A7) 38k 404 RE H, g2 T NOyolt}.
[0099] A Fdol A, DA )9 W AFAELS 7] 38 22 BAEe SEES 23 5 A
[0100] [3}3}2] 2]
N/“
-N U ]
/"/ 'Ir” \ .-/—//_J .
/—,//‘ NH
A R
- U'K N
O, Nl
' - “p-0
R -J/ [‘3 \ //\
lr:‘/’ O /” .
«"1 /}/ \\\‘
\7/,1
o-B.
~J_ Y/_\
! \
[0101]
[0102] A7) 3hekA] 2004 RS H, 27 HE= NOyolt).
[0103] g A, F FrteE 33 o8 TAHE FIFES ¥ 4 rh:
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94 6
l — = l
|’I i’ \ .| '
1 :' / ‘t' \ ". ‘L_ 1
( \1 --J' lk.-- |
. (| N N (| :
| /'_l | |
, | _Cl— ,
Ir<_ =l
f— . N \ —
/: N i" (J I .“. N \
___.'4': L' “A x‘.___
,. “" '[;, f
| | |
I A -
e I - 2
' f
[0104]
[0106] st719] AAldE F3te] 2 IWS By A Aget. gy 8] AAlde 2 3] y8Ss FASS
71 918t A B o]of] o) £ Wgo] dAHE AL oy,
[0108] AAd 1. B2E0= (3) A
O O
[\ DPPA N_. =~
N~ | N I
OH N
O O
3
[0109]
[0110] 2,2'-Aly]gld-4 4'-t)7}2 52 2(2,2" -bipyridine—4,4'-dicarboxylic acid) (300 mg, 1.34 mmol)Z DMFo
Q] 8o DPPA (diphenylphosphoryl azide, 2.5 equiv. 720 pl) 2 TEA (4 equiv. 750 pl1)E @il A0 A
v wkskQTE, e 3 8w S 7kolsle] AlASta, dWEd FEol=(methylene chloride)e] THA] o]
Z3bE NalCO; &Ho = 2~33], A (brine)Z 13 Ao 7] &0FS . €& /7] W& AASL &
Fo] vEd F2dolte Hola oHE(ether)E FAES THEO] Ezﬂﬂciﬁ Hogd 3= [2,2'-
bipyridinel-4,4'~dicarbonyl diazide (8324 3)& Ak, H 2 C NR ~FED(spectra)S Bruker
Advance DPX-300 H+= Bruker Advance 500 #37|& Al&3le] #4830k, (221 mg, 55 56%)
[0111] 1H NMR (400 MHz, CDCI13) & 9.00 (s, 2H), 8.93 (d, 2H, J=5.2 Hz), 7.93 (d, 2H, J=4.8 Hz).
[0112] HRMS (FAB) calcd. for CplgNgO; [M]+ 294.0614, found 294.0621.
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[0115]
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[0120]
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[0123]

[0124]
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AAle 2. RCS ¥+8-7] A

HO
KOAc
O\ HO o o
st
R NaBH, R °© o
e e
o0
Br Br : \
5a: R=H 4a: R=H
5b: R=F 4b: R=F
S5¢c: R=NO, 4c: R=NO,

2-1. AA FAA ALI2ZX HE 7HA = RCS WHE7] 34l (4a)

THFol 4-B 2 2l =2d|3}o] = (4-bromobenzaldehyde) (300 mg, 1.3 mmol)E =o]i, 0 ColA AF HEIo|=
Z}o] = (sodium borohydride) (1.1 equiv. 50 mg)E HH3] YWols=al 3AIZF 715 wwkskgit). TLCE whgo] &
2w AL gk 5, vk E8E S Ho] & NaBl,E #3 (genching) A7 §WE A AL, o] %,
EAdl Folal, 4R Aol ¥, §7FS REol &ulE AASUG. olEA 42 BAHE 4-B2edd d3E
(4-bromobenzyl alcohol; 5a) (300 mg, 1.46 mmol)E 1,4-tho]2A|el(1,4-dioxane) (9 mL)ol *o]al, bis-¥L}
)X 2 (bis-pinacoldiboron) (1.3 equiv. 480 mg), KOAc (3 equiv. 430 mg) = PdCl,;(dppf), (0.05 equiv.
53 mg)E FH7Fsle] 80 CE WHA) 7Fdelar A0 7 thAr] wtyo] Ago]lE(celite)Z o 3}ale] Fe& PdE AA
sk, o] ¥ zetozw gfadx fujE AASt AYtd AY A=ZnE2d(silica gel column
chromatography) (Hexane:EtOAc, 3:1-1:1)% #&35}o] AAFE<l 4-hydroxymethylbenzeneboronic acid pinacol
ester (4a) 3=, = WA HANA 22 (ortho) Xl A=A FAA Z8&7](electron withdrawing group)
2ZA HE 7HE wg71E #A3sat.

2-2. AA FAX ALIZA FE 7= RCS WHS7] 34l (4b)

THFel| 4-B 2 2 -2-ZF 9 2 Wl 22| 8} o] = (4-bromo—-2-f luorobenzaldehyde) (300 mg, 1.3 mmol)ZE o]aL, 0
A AF HEo]=dlo]=(sodium borohydride) (1.1 equiv. 50 mg)E M3 go]F1 3AIZF 7}k wwts}
ok TLCE whgo]l FAE & Feleh 7, vhg EFE] 55 Fo] @2 NaB,E #% (qenching) A7) 3L &)
AABGTE. o] F, EAol Folal, AR Aol H, {7]F5S Eof &mME AASNGUG. o|EA 4 YHE 4-
BEr-2-Z20aMd 243F-&(4-bromo-2-fluorobenzyl alcohol; 5b) (300 mg, 1.46 mmol)< 1,4-tho]ZAQl
(1,4-dioxane) (9 mL)e] =o°]i, bis-¥ )R 2 (bis-pinacoldiboron) (1.3 equiv. 480 mg), KOAc (3
equiv. 430 mg) % PdCl,(dppf)s (0.05 equiv. 53 mg)E #7Iste] 80 CTE HA] 71E&tal A0z ThA] W3

Aol E(celite) 2 ofFete] @ PAE AASGT. o] & Yo & &uiE AASL A7td A4
ARulETY Y (silica gel column chromatography) (Hexane:EtOAc, 3:1-1:1)% E]dto] AAHEQ] 3}8H2] 40
Al Rol FQI sl3t&E, &, W& FAA 22 9Ad HA FA4 ZAE712A F& 7HAE ¥-37] 4b)E st
Rk (298 mg, TEE: 73%).

ol
e 32 3

' NYR (400 MHz, CDC13) & 7.61 (d, J=7.2 Hz, 1H), 7.51-7.45 (m, 2H), 4.817 (s, 2H), 1.38 (s, 12H).

2-3. AAF oI ARV 2A NOE 7HA= RCS ¥h-7] A (4e)

THFel 4-B 2R -2-1}o] E 2 ¥l =43} o] = (4-bromo—-2-nitrobenzaldehyde) (300 mg, 1.3 mmol)E *#o]aL, 0 C
oA AF HEdFo|=glo]|=(sodium borohydride) (1.1 equiv. 50 mg)E HH3] @o]Far 3AIF 7} wukahyd
o}, TLCE wWkgo] 2" 7S gold 5, Hkg T35 55 Ho @2 NaBl,E& ¥4 (qenching)A7]a £v&
AASE Y. o] &, EAoll Zola, A4=E Aol F, f715E Eof §ulE AASNGY. A4 AAAE (5¢)
(260 mg, 1.12 mmol)E ol ®a ZFAGe] 1,4-tho]2A¢l (10 mL)d] Fo]i, bis-THUIZYRE (1.5
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]
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equiv. 430 mg), KOAc (3 equiv. 330 mg) % PdCl,(dppf)s (0.05 equiv. 28 mg)E FH7}5le] 80 C= HhAj 714

S deom th Wiel AdeER el e pdE AAS: deid Ad ameieadd
(lexane:EtOAc, 3:1-1:1)E ¥late] A4bgel #8h4 4014 Ro] N0, S1EHE, =, WA GAN oz 9A0]

Az FAA4 FE712A4 NOE 7HA= 9871 (4o)E A8 (239 mg, 0.86 mmol, 5% 65.66%).

I NMR (400 MHz, CDC13) & 8.47 (s, 1H), 8.05 (d, J=7.2 Hz, 1H), 7.72 (d, J=7.6 Hz, 1H), 4.98 (s, 2H),
1.35 (s, 12H).

A 3. BxEN= & RCS vH87] 2F (2a, 2b, 2¢)

NN
o HO /A =
—
B N R
| 3 R HN 04(\
N~ TEA %O

0o
+ R o
N7 8 toluene _0
SN Qo 85°C i g
O

3 4a: R=H

4b: R=F >\\€1 2b: R=F
4c: R=NO, 2c: R=NO,

A7) AAe 1 9 2004 AR BEE|ZtEel RCS WIS A7V 18, EF<l(Toluene)o] HZEIHE=

(34 3¢9 33E) (110 mg, 0.37 mmol)E YL 108 AE FHFale], &do] FHsiA= uf, RCS w37

(4a, 4b HEE 4c) (2.5 equiv.)S 22 ¥ 80 ColA ¥HA] #RsIT. b8 T24& gRlgk & EF4dE& A
0 KN

Asta WE# S2eto]=e 591 F, NalCO; §do= 2~33] i, NIl §Ho =2 Ho {713
& AAs L 2Fe Wgddl 2o o] Folal o HE2E
(bipyridine) 2 RCS ®H5-7]7} W o]E RoJojE]o oJ&] ZAgtd 3} 29 313E (
H, 2b: 3}8h2] 204 Ro] F ¥ 2¢: 4824 20 A4] Ro] NOp)& AT,

[N}
®

o
1>
N}
2
x
=]
)

3}8+24] 2a (bpyCBM-Bpin) (178.7 mg, 0.25 mmol, 55 : 67.57%):

I NR (400 MHz, CDC13) & = 8.55 (d, J=5.6 Hz, 1H), 8.23 (s, 1H), 7.86 (d, J=8.0 Hz, 2H), 7.81 (m,
1), 7.43 (d, J=8.0 Hz, 2H), 5.29 (s, 2H), 1.38 (s, 12H);

PC MR (101 MHz, CDCI3) & 156.2, 152.8, 150.2. 146.5, 138.5, 135.2, 127.7. 127.5. 112.8. 110.2, 84.0,
67.4. 24.9;

HRMS (FAB) calcd. for CsgllyBoNyOg [MHH]+ 707.3418, found 707.3419.
3}&+24] 2b (bpyCBM-FBpin) (78.7 mg, 0.11 mmol, 5% : 38.51%):

'H NMR (400 MHz, CDC13) & 9.59 (s, 1H), 8.23 (d, J=7.6 Hz, 1H), 7.93 (s, 1H), 7.57 (m, 1H), 7.39 (d,
J=7.6 Hz, 1), 7.30 (m, 2H), 5.12 (s, 2H), 1.16 (s, 12H);

13C NMR (101 MHz, CDC13) & 161.7, 159.2, 155.9, 153.2, 149.7, 147.4, 130.5, 129.9, 125.9, 120.8,
112.8, 110.4, 84.2, 60.8, 24.7;

HRMS (FAB) calcd. for CssHysBoFoNsOg [M+H]+ 743.3230, found 743.3234.
3}e+4] 2¢ (bpyCBM-NO2Bpin) (180.70 mg, 0.23 mmol, F~5%: 61.16%):

I NMR (400 MHz, CDC13) & 8.52 (s, 1H), 8.44 (d, 1H, J=6.0 Hz), 8.06 (d, 1H, J=7.6 Hz), 8.02 (d, 1H,
J=5.2 Hz), 7.84 (s, 1M), 7.71 (d, 1H, J=7.6 Hz), 5.66 (s, 2H), 1.35 (s, 12H);
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[0144]
[0145]

[0146]

[0148]

[0149]
[0150]
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“CONR (101 MHz, CDC13) & 156.3, 152.8, 149.9, 147.1, 139.9, 135.0, 131.0, 130.7, 128.3, 128.0,
112.9, 110.4, 84.7, 63.7, 24.9;

HRMS (FAB) calcd. for CusHisBoNeOp [MHHI+ 797.3120, found 797.3126.

AAe 4. F 2= FA4 (6)

[ |
~.N F | /Cl\lr
\CI
F + II'C|3 XH20 e
F

(dfppy),!IrCl dimer
6
IrCls - nH,0 (Aldrich, 150mg, 0.5 mmol) % 3.5 equiv® dfppy(2-(2,4-difluorophenyl)pyridine)S 2-
EtOCHCHO0H:H:0 = 3:1 (v/v)e] &efell olar, 130 TolA ¥l 7hEsigltt. g £¢daS Aoz via A
e AAES FHslo] dal o] dHER AHse] AdeER F Yi=Sl (dfppy).IrCl o] &4 (dimer) (3}3}
2 6)5 $53130 0 (200.2 mg, 0.16 mmol, 5% 65.85%).

I NMR (400 MHz, CDC13) & 9.16 (d, 4H, J=4.8 Hz), 8.35 (d, 4H, J=8.4 Hz), 7.86 (t, 4H, J=7.6Hz), 6.88
(4H, t, J=7.2 Hz), 6.40-6.34 (m, 4H), 5.34 (d, 4H, J=6.8 Hz).

AAle) 5. RCS ¥H&A ol F 71 8 ¥4 (1a, 1b, 1c)

6 N T
N o]
+ - 5 F ||' P
ethoxyethanol e N/ \N N o
reflux N\ _/ | JJ\

>k$ 2c: R=NO,

71 A 4ol At FEIztER] 3184 69 (dippy).IrCl ©]%A] (50 mg, 0.04 mmol)E WEA SFE}o]
Tof molal, of7|o] A7) AAld] 3o Bz 2=} RCS WHE7IE WHSAIA FAE slek4] 2a, 2b 2 2c9
e 1.5 equives 42t kst WA SRSIGITE. vbE & Ao w RE UE H, SulE AAS, A
g7tA A" mAzntE 89 (CHCl, ~ CHCly:CH30H = 20.1)% o]-g3ate] wEelate], olglw FrE-7hutHo] E-yt
7] (phenylboronic acid pinacol ester)d %= 7IA =, 332 1a9 3FgE, 3}st»

2] 1c9 3}gHE ((dfppy)2Ir-bpyCBM-Bpins)S AATh. o] FA A2kl & dbrgd o] RCS
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3 FHoR olgF AHAES, A3 A7) (Self-Immolative group)Z ZHupHo]EZ]S | 2 RC =
Hd B2 ¥yUE o] ~H Z(phenylboronic acid pinacol ester) =] (& HFL & X A
‘7124 H, F =& NO,& 239 8-g7|E Xt 2 A9 ogw 7w & o} E

ol A% =dEA oldF H=E (3 7)& FEIH.

slak2] 1a ((dfppy)2I1r-bpyCBM-Bpin) (74 mg, 0.054 mmol, 5% 70.4%):

I NMR (400 MHz, CDC13) & 8.87 (s, 1H), 8.40-8.15 (m, 3H), 7.81-7.73 (m, 3H), 7.58 (d, J=6.4 Hz, 1H),
7.51 (d, J=5.6 Hz, 1H), 7.35-7.31 (m, 2H), 7.03 (t, J=6.4 Hz, 1H), 6.53 (td, J=10.4 Hz, 1H), 5.68 (dd,
J=8.4 Hz, 11), 5.16 (s, 2H), 1.32 (s, 12H);

“C MMR (101 MHz, CDCI3) & 165.1, 164.7, 163.0, 162.6, 160.2, 155.6, 153.4, 150.3, 150.1, 148.4,
138.9, 138.7, 135.1, 127.3, 127.1, 123.6, 123.3, 115.8, 114.5, 114.0 99.1, 83.9, 67.3, 24.9;

HRMS (FAB) calcd. for CeOHseB.F,IrNsQs [M]+ 1279.3911, found 1279.3923. &}&-21 1b ((dfppy)2Ir-bpyCBM-
FBpin) (20.1mg, 0.015mmol, 5% : 18.7%):

H MR (400 MHz, CDC13) & 8.90 (s, 1H), 8.30 (d, J= 7.6 Hz, 1H), 8.15 (d, J=6.4 Hz, 1H), 7.79 (t,
J=8.4 Hz, 1), 7.58 (d, J=6.4 Hz, 1H), 7.50 (m, 2H), 7.41 (m, 2H), 7.03 (t, J=6.0 Hz, 1H), 6.53 (t,
J=10.4 Hz, 1H), 5.69 (dd, J=8.0 Hz, 1H), 5.25 (s, 2H), 1.32 (s, 12H);

13C NMR (101 MHz, CDCI13) & 164.8, 162.9, 162.5, 161.4, 158.9, 155.6, 154.6, 153.2, 150.3, 150.1,
148.4, 138.9, 130.6, 129.2, 127.6, 125.8, 123.7, 123.3, 121.1, 115.8, 114.6, 114.0, 99.1, 84.2, 61.3,
24.9;

HRMS (FAB) calcd. for CgOHsBsFsIrNgOs [MI+ 1315.3723, found 1315.3719. 3+&h2] 1c ((dfppy)2lr-bpyCBM-
NO:Bpin) (54 mg, mmol, 0.038 mmol, 55 : 48.0%):

I NR (400 MHz, DMSO) & 8.60 (s, 1H), 8.24- 8.20 (m, 2H), 7.99- 7.94 (m, 3H), 7.71 (d, J =7.6 Hz,
2H), 7.64 (d, J=6.4 Hz, 1H), 7.55 (m, 1H), 7.19 (t, J=7.2 Hz, 1H), 6.86 (m, 1H), 5.56-5.51 (m, 3H),
1.25 (s, 12H);

13C NMR (101 MHz, CDC13) & 165.1, 164.7, 162.9, 162.6, 160.3, 155.6, 154.3, 152.8, 150.5, 149.9,
148.4, 146.6, 140.3, 139.0, 134.8, 130.9, 127.7, 123.7, 123.4, 115.9, 114.5, 114.1, 99.1, 84.7, 64.1,
24.9;

HRMS (FAB) calcd. for CgOHsiBoF4IrNsOi, [M]+ 1369.3613, found 1369.3611.

A4 1. RCS ¥H3-4 olg| 7IW B39 3 3 ECL A5 W3 &<
71 Al sell A g olelE BA 3F (BheH4 l1adl dhghe, 3ot 1b9] ehE RS 19 3ehE)

9] RCS WHE & & J(Dhotolumlnescence) W= ECL(electrochemiluminescence) A& WH3E 2elslgict. +A

How, olglF B3 3% 5 ¥y Tt o] 3 A (1500 uM)E DMSO:PBS=6:49] 730 A 77k 4043k
It el Askar 310 nmof A 047l(exc1tatlon)o}°4 dojH= gF 2FAERS ARsn. ELJ, SuMe] Bt

500uMe] TheFEF ROS (H,0,) 2 RSS (0CI ., 07, 0°, -OH, -OOR, GSSG, GSH, Hey % Cys)Z 405 %9} ol57u|
o]d3tal 310 mmoll A 7] (excitation)dl] Vo= FF AFEHS IS, T, A7 gdst 5x9
ke (1-500 uM) B thekak RCS (H,0,, OC1, 07, 0°, -OH, -OOR, GSSG, GSH, Hey 2 Cys)e} &43h2

1c 3sE 5 uME 10 mm TPrA ¥ 100 mm TBAPS X3+
b Aol st F ECLE SF7435kSlt). of&d, o]&9 %
1).

+= ACN(acetonitrile):PBS=6:4 &3g&o] do] 40% &
A% 3% (limit of detection, LOD)E AAFFATE (&
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¥ 1
PL ECL
1a 2.768 um =
1b 2.698 um -
Tc 3.084 um 1.645 um

T AT, B owgo] 371x] 29l 315HA 1a0] SEE 2 345H4 1be] SFES 520 oA 4E WES UEy
= =7} 2718k wel g3 Hu 1 37F 500 iz o] 5859 er (& 3a 2 b)), 3}E4 1c9] 33
2o 00,0 H%7F Z718be] wet 490 mmoll A 8 FEs FAEE Ae® YET (E 30). oS i), %
W o] RCS WA whlel et 1ao] shgtE, 38 1be] 3}
! oo golalgity. ®E, B uhwye] 3744 S 3}
88t 1co] B}5HE) BE T2 2dEe] ulE K0, L 0 o tEl 848 & ¥F ZEs yerdon (% 3d
i 10,7} Z32H8HE (superoxide) Bt} O P A olm A& b5t Ae we sl
3}

o] B3 (3 1a WA 1cf] 3ghe) S AEsH f46dA dedes 0.2 A + d&s AU

weh, BCL 54 2Y, s34 1cy 3%
(¢F 2.79) =7}) (= 4a), ECL ®H&
(photoluminescence, PL) W< o] &3 AZ3HA 3.084 pMETF A3 w7kst Aoz Vet (F 1), ofe

o, B0l W BCL %7k 7 Aged, 0 R0 o oie A5E @43 F7h Ao et (£ 4b).

© gagol oje] Aol o8] BAHHLE BUNE Fawe FAVLERS AT Aaw
58 5 ¥4 94% QoA 2% A¥m] A8e §U@t. weld faweld Ros W

(perturbation)E #ZA|sl= B3 Gl o] o83 4 & Fo=Z Fdusle], & wrgo] ojg]g B3
Tl 2d FE9 g A ROSE HEL F AEA Qg FAPeR Jdud vd HE D) € A
8

o HEEe A 143 Aol A
1Rl U@ ek 1ce] SR e

triazole, 10mM)<S A7) 4% A8 2 ole & AFo 3484 1c
9 S #
of tet s}skd] 1co] &FE2] WS- A E W ROSo o8 F=%

stk EE, B4 leo
& AlE2] ROSOl o]l friewar, i aba

i

=

g o] sheka 1c9 shEtE B3 af9 Wi E(sensitivity) wiiEel ECL WS AREE o & LOD 7=
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