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Click-chemistry synthesis and antitumor properties of cyclometalated
iridium( complex based on oleanolic acid
LI Shi-Jie QIAN Xiao-Ting HUANG Yuan-Lei XUE Xu-Ling® QIAN Yong SU Zhi LIU Hong-Ke*
(School of Chemistry and Materials Science, Nanjing Normal University, Nanjing 210023, China)

Abstract: Herein, we modified the natural product oleanolic acid with alkyne to synthesize the ligand QA -alkyne,
and tethered it with cyclic metal iridium precursor CyeloIr-N; to obtain the final complex CycloIr-OA via copper(I)-
catalyzed azide-alkyne cycloaddition (CuAAC) reaction. The ligand and the complex were characterized by '"H NMR
and ESI-MS. The results show that the complex had good lipophilicity, which was helpful to enter the cells quickly.
The antitumor activity of CycloIr-OA and the mechanism of inducing tumor cell death were further studied by
MTT, confocal imaging, and flow cytometry. After oleanolic acid was linked, the anti-cancer activity of complex
Cyclolr-OA was greatly improved. CycloIr-OA is enriched in the mitochondria of tumor cells, leading to the pro-
duction of reactive oxygen species, and at the same time, it blocks the cell cycle in the S phase, ultimately inducing

tumor cell necrosis.
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PR E . Mao 553 12 X 34 4 J& FK L & W) 24T V-
Fe R, SEIL TR E B 1 ZORAA 163 J1iA
71", Chao 45 38 o I8 15 B4 42 J& 4K C 5 ) 1 A G TiC
PRI HoR IR, AR BT & R kS
KRBTGS & 5 5B 1 S IRIUEAT 25 16, 8 & 3
1K Jm A A5 RAR IR & AT S e R 2y
Yt Z SRR 1™

KR Wy R H AT A A ) 06 R 6 a2 Y
A W3 1 DL R R R AL i SR, B E AATTHY
BT . Liang BRABUZH K KARFFAE I A 00 1,2, 3, 4-
VO 057 M bk (THIQ)#E AT 2 i /5 5 A DL I8 Au 45 &
| 7 PN O 17 8K, 75 A A B TR e, AR R
R AE AR 7 W 10 4 Jm AR B i D7 TR T — ZR 50 B
FELIEBAG TRCRIHERE . AT B, ¥ RA Y
54 R L5 W) B T RE A8 v I K AR 7y [ A ) ke
Fa. #2285 de0 Os(DF5 IR B, FFRE T Os-
FREBCE MR EI TR S X AR 7 ) BT R E
A E B i, 8 2ok 1 e B 45 30 46 Je 1 o 4 il
HEAA RAFTOCTERE" B 5 050l o] AR 05 547
BCEP b, el T HAR RO BRI R B, SR
SRR (oleanolic acid)se& | ¥Z FF4E T KA W h iy —
Fofr B2 SO, ¢ B H A ) e R A RE T 22 b
i JE2 240 P 3 B Cann g P 40 R o A i L N
58 200 ML 2 T 00 R 52, e o 80 47 0 0 500 A
T LAIR B R BT R A SR, SR T R
SRR KL 22 | 24 3R 4 R B 2B R 4 1 22 45 ok
g S R )7 N 1 S D A S S/ &
P YIRS TR R B R AR EE A L KA T RE R S
FERUR R R, R B A B TR S A i A=
Prid e . SR A B R - BRER I A (CuA A C) S i
W Ul R Ak 242245 K. Barry Sharpless T 2001 4F42
(i, HRTFE A A & AR, BAT B S R P xk
A MLTCHE A PRIR AN XK 5 48 A5 R B N SRR R
P, B2 T AP A A 2 e

TEAWEFE b, AR FFHOR IR 3645 I8 Bk 53 31)
i A S A A ) Hh A Rk B S R A R T
A, T3t CuAAC RN B TR RURE &4 . i ad SR
O3 T T B AL W2 I SR AT T SRAE AT
W, FTSE T s A r i LR

1 SCIGERSY

1.1 EEKFIFLEE
= ALK A (IrCl, - H,0) 4-B R IEH 54 -

A O -2, 2" - R NI IE (N, -bpy) AR 4f SCHIR B £ A ™.
AR R W SE 5 B RS AR AT P Al 5
BICRR AN | K A 8RR R (CuS 0, - SH,0)  Jit
I FRER | 2- R FE ML RE BRI 1-(3- F A SE N 3 )-
3-C Rk WV i R BR  (EDCI) | 1- 55 3 58 I = mk
(HOBT) Wi & fb il . B A AL T KA BUE . 3
AR W T R A MRS o AR LT R A (BSA),
Dulbecco’s Modified Eagle Medium 4ff 4 15 7 %
(DMEM) 3L (5 2 I B ) AR FHALES  An-
nexin V-FITC 40 I Tk A5 & .27, 7' - &5
R T CTREL (H,DCF-DA) I £ 55 A= 150 2 1 T
MR YA

"H NMR 348 FH Bruker Avance I 400 MHz Y%
TSRS o PR IS 25 FL 25 BT 3 (ESI-MS) i ] LCQ D%
{X(Thermo Scientific) B ALK . UV-Vis il ]
Lambda 365 28 4P A] WL 43650 BE T RIS . 2850 i
i F FS5 2¢ 943 96 )6 JE 11 (Edinburgh Instrument) 38
1% 20 M E TS M8 i £ D RE BRI LabServ K3 ]
o FHROEIERAE W AMAE (A1, Nikon)IRHC & 4 72
9 Hf N R 3R AL BB . T I =X 48 A A (BD
FACSverse, 52 [E) AT 40 Mo 08 T 8 S 16 PR A 55 40
RIS
1.2 BREREEWHIER
1.2.1 Pk OA-alkyne 14

TEVKI AR SRR AT S EURR2(0.91 ¢,
2.0 mmol)5 EDCI(0.38 g, 4 mmol)i# T 50 mL J& 7K
DMF 1, 2212 /i1 300 wL = Z 1%, IF-7E 0 CF ik
20 min, B J5 A &4 HOBt(0.21 g, 1.6 mmol)AY I 7K
DMF ¥ 0, 4k 22 5 £F 20 min. fc 5, JI0A R 9
(0.13 g,2.4 mmol), % 16 h, #RJGHIA 50 mL K,
AWM BE(3*20 mL)ZEHL, BIFAHLE TSR B IR
BT TR R 2 AW e, ML M g IE A alifk
(DCM/MeOH ,200: 1, V/V), 1351 0.47 g [ €4 [& 47 4
OA -alkyne(/= % 50%), 'H NMR(400 MHz, DMSO-
dg):6 7.68(q.J=5.7 Hz,1H),5.21(d, J=3.4 Hz,1H),4.30
(d,J=5.1 Hz,1H),3.88~3.70(m,2H), 3.03~2.97(m, 1 H),
2.96(t, J=2.5 Hz, 1H), 2.79(dd, J=13.6, 4.5 Hz, 1H),
1.93~1.20(m,21H),1.14~1.02(m, 6H),0.87(dd , J=11.1,
7.6 Hz, 16H).
1.2.2 HrEKBCIA Ny-bpy 196 %

TETR ST L 18] 150 mL 1, 4- 4N FR
A4, 4 - R 2 - T HRIERE (8.0 g, 43.0 mmol )l
SAAEAT(8.0 g, 71 mmol), IR AW 1013 24 h. i
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S IE e WE U R W) e o )| AN G
B0 B €0 [ R B BT A5 Y [V 1 50 mL B, 5
BTV AR R 2.8 ¢ NaBH, 1 20 mL &
SAALAN(0.1 mol - L) W M 2 iR IR AW A=
TR HERE 1 h, e 25 A bk 2 F B 4 (R 7K s i
0 A TR S M VS VA R S ) = U e AR . G
KB FR A T 18 | T i 78 R B 2 1 R0, O3l i A 2 B
24l {k (DCM/MeOH,, 110: 1, V/V), 193] [ €4 [ {4 L1
(4.0 g,47%).

TE 40 mL 1) 48% WAL A R I R AR TR 1Y
L1(2.0 g, 10.0 mmol), F-Kf 10 mIL ¥ &7 B2 Il 2% 15 T
L R . R BN IR S KRR G EIA
100 mL Ay 7KK H, B 2 4 8 8 pH (E 21 8.0, 2R 5
F = B 2 A ALZ 4R 5 R TS K G iR 4l
TR T e 78 R R R 5 &4 J2 B 4l b (DCWY
MeOH, 50: 1, V/V), 345 1.2(2.4 g,93%). #4 12(5 g,
19 mmol) Fll & & 1k #1 (6.4 g, 86 mmol) % fi# 7E DMF/
H,0(10: 1, V/V,50 mL)H, FEREIR A Y TE 70 C T HidE:
TR, B B2V ), FH W e 2 O FH K DR
TCOK AR R B T8 i B 20 300, A €835 4l Ak (DCMY/
TEA,40: 1, V/V)J5 15 %) 11 3 K [E K N,-bpy (4.0 g,
87%). 'H NMR(400 MHz, DMSO-d,): & 8.68(dd, J=
4.9,0.8 Hz, 1H),8.55(dd, J=5.0,0.8 Hz, 1H),8.38(dd,
J=1.7,0.9 Hz, 1H), 8.26(dt, J=1.7,0.9 Hz, 1H), 7.44~
7.41(m, 1H),7.31(ddd, J=5.0,1.8,0.8 Hz, 1H),4.70(s,
2H),2.42(d,J=0.7 Hz,3H).

1.2.3  CycloIr-N, 4 i

4 IrCL - H,0(0.31 g, 1 mmol)5 2-FKFE ML BE (ppy,
0.62 g, 4 mmol ) fif 1 2- £ 58 3 £ B (20 mL) FIZK (10
mL)JR A VAR AR R o B 58 U L 1R
F WU, PR TOE Y T 40 mL A b B
O B RS . 8 20 mL AY H 2R AT 10 mL A9 1E & ¢
IR, BEZEMG ) > F 10 mL, FE 4 °C
UKAG 0 E — W, 375 [Ir(ppy),Cl o TE R AR 451
T, BB [Ir(ppy),C1],(1.07 g, 1.0 mmol)Fl N,-bpy(0.55
g,2.2 mmol )i T @ M HE 5 HEEG3:1,V/V,24 mL)
KRG YR 40 CCF MRS FE T . e gk &
BRI B EMAS T 15 mL FEE, i) b R P s v v
LR I AR 7S U TR B VA T, WAL A 300 7 % 0 [
IRTTTE , kA 2 T (DCM/MeOH, 100: 1, V/V), 15
#0.61 g ¥ (A [E K774 CycloIr-N,, 7= 2 35% .,
'H NMR(400 MHz, CDCL): & 8.60(d, J=1.7 Hz, 1H),
8.54(s, 1H),7.96~7.88(m, 3H), 7.82~7.75(m, 3H), 7.70

(dt, J=8.0, 1.5 Hz, 2H), 7.54(ddd, J=7.5,5.8, 1.3 Hz,
2H), 7.43(dd, J=5.7, 1.6 Hz, 1H), 7.23~7.20(m, 1H),
7.06(dtdd, J=13.1,7.1,5.7, 1.4 Hz, 4H), 6.93(tdd, J=
7.5,3.2, 1.3 Hz, 2H), 6.32(ddd, J=7.7, 3.4, 1.2 Hz,
2H), 4.81(s, 2H), 2.62(s, 3H), MS(m/z): [CycloIr-N,-
PF, ' FHIR (1 726.2, SZUE 726.1,
1.24 W4 CycloIr-OA 4 Y

R T B ELE 9 CycloIr-N,(0.029 ¢,
0.04 mmol). B /& OA - alkyne(0.024 g, 0.05 mmol),
CuS0,-5H,0(0.002 g, 0.01 mmol) 5 #i IR Ifi. B2 4
(0.001 g,0.01 mmol) il A £]5 mL JC/K DMF 1, 7 %=
TSRS S5 CRHR A i e 8 h, e 25 R 2
DMF, i & fif e 43 )22 A 44k (DCM/MeOH , 200: 1, V/
V), 1593 & {4 i &9 CycloIr-OA(0.017 g,32%)., 'H
NMR (400 MHz, DMSO-d,): 8 8.86(dd, J=19.8, 1.7 Hz,
1H), 8.31~8.22(m, 2H), 8.00(d, J=9.3 Hz, 1H), 7.97~
7.76(m,6H),7.70(d, J=5.6 Hz, 1H),7.66~7.51(m, 3H),
7.17(dddd, J=14.5,11.5,5.8,1.5 Hz,3H),7.01(tdd, J=
7.2,5.8,1.3 Hz,2H),6.95~6.82(m, 2H), 6.23~6.10(m,
2H), 5.83(d, J=5.2 Hz, 2H), 5.13(q, J=3.1 Hz, 1H),
4.33(d, J=5.0 Hz, 1H),4.24(q,J=7.5,5.4 Hz,2H),2.97
(t,J=7.0 Hz, 1H),2.77~2.71(m, 1H), 2.55(s, 3H), MS
(m/z): [CycloIr-OA-PF,* BLiE {H 1 220.62, 52 % &
1219.65.
1.3 EEWHISLYEERET

it FH 58 A1 AT UL 4306 5 B 146 I S & 0 i 44
Be & 0 1 28 A0 AT DL SO 3 o BE AR RN BE & 4
T DMSO 1, B ] 5 20 mmol - L7 4 ¥ £ ¥ , 5
Milli-Q /4l K FiE 45 4w 1A FC 45 40 1) W Aot
B 30 mol - L7 (1 4 i %5 WX (H,O/DMSO, 99: 1,
VIV), JF 75 55 5o B R W2 i I8 K SR 48 3 [l i Oy 250~
600 nm,

fift 64366 BT R FT A CycloLr-N AL
4% CycloIr-OA 7£ 298 K '~ 197¢ 6 & Btk .
KK T4 CyeloIr-N, FI L 75 4 Cyclolr-OA 1) ik fifs
W43 AR B 10 ool - L™ (4 4 125 R (H,0/DMSO,
99:1,V/V), 310 3% K 400~800 nm & Bl P A4 & 5
(W &K 405 nm).
14 ZHRAHMHERR

FHl MTT % %} OA -alkyne . CycloIr-N, . fi & %)
CycloIr-OA D) J FHAE XT BE 245 9 i 4A (cisplatin) #E 1 7
2 B 0 P A o 3 RO YR 4 L A2780 . AS49 .,
HeLa DA M 1E & A Bl % £F 4k HLF 20 i . 40 i 76
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DMEM 3557 o 8 % 8504 10 1Y) 4 B 42 Fh 7 96 £L
B (1L 5 0004, 7E CO MR T3 80 5% 310 K 454
FREFRAER, SR IE A R B A 5 I 25 9 (DMEM/
DMSO,99: 1, V/IV)4K 2L 7 48 ho RE:ALNA 20 pL
MTT(5 mg-mL™"), AkZEMFE 4 ho /N0 A 35 57 W
LV TE 150 w9 DMSO i J LabServ K3 fiff
FRACHEAT IR IR A1 J5 , B2 B 590 nm Zb IS REAE 1T
SRR B (1)
1.5 FEREHRIBERMENK

fift 4 R 3AP 0 5 T 31 58 Cyelolr - N, Al
CycloIr-OA (IR /K BL R 5 g P, o W S RFRR IE
FBES 0.9% B FALFNES IR HE 2 d, P AH Z [ TR
B AT KRR FNEC 5 W0 53 s e SR AL AT
SRJE A SR () IE~F I, 75 37 °C 500 remin™ F %3]
6 h, B LS 7E 8 000 remin™ AYHE T T B0 8 min,
G3 R FKE W AR 432 Al 2240 AT DL 3o E Ty
S5 A AL AN KRR A O B R R
lg P, o) 455 3 R ST SE B I 0K .
1.6 BECE YR RERE SLAG T

1 Al R AR R EL Mito-green , ¥ Bl 74 B2 5
Lyso-blue FI4H A% % Hoechst33342 Failll A2780 4l
JHL 1 3 Ffr S 41 it 2% CycloIr-OA (143 A5 1% 4 . 4%
A2780 4 I LA 5x10° mL™ ) % B 2270 T 4 FLAR 1, 7
CO,MRFU 5% 310 K 5544 FIEE 12 h, ARIEH
WEEA S RJF RIS 2 umol -1 CycloIr-OA
) DMEM 15 3% 55 (DMEM/DMSO, 99: 1, V/V) I W 4k 25
MEE 12 ho PSRRI B RR $h 2% th % WK (PBS)
VU 3 U, A A 2 wmol - L7 ¥R 41 388 % 8 & 30
min, J PBS YV 3 K, #E L3R A8 W G5 T A it
1.7 BEYWHSHEMETHRN

R FE 4 0 T A D) AR ST S ) Cyclolr-
N, fil CycloIr-OA i 5 A2780 4 il (1) FE. 7= J7 X o
16 6 FLAR 42 1% 0 1.5%10° mL" (1 A2780 4
Ji, 7€ CO RT3 80 5% 310 K 514 F & 12 h, LU
PRUEH W BE A K o SRIG M AL IMA RS E 1%
DMSO ) DMEM %5 3% 3£ (DMEM/DMS0, 99: 1, V/V) L)
T8 A AN TR) e B B B 1) T A 0 05 3R S AR 2% 7 24
ho WCHEZH AL, T 1XPBS 28 sh i iE e 4 it 2 Y, A
500 L ¥ Binding buffer, B2 40 M . K 5 pwl A9 V-
FITC F15 wL /) PLINA B &AL S | 76 R g 24
Y220 min, I A AR ASORHAE S EA TR
1.8 EKINE &Y% SN EERRT

H A2780 40 L LA 1.5x10° mL™ Ay 26 BE 57 T 6

LA, 7E CO MR8 5% . 310 K &4 F I & 12
ho SRJE I AOIA R &4 DMSO i DMEM 15 3% 5L
(DMEM/DMSO, 99: 1, V/V) LA S 5 45 A [R) e FiE 5 FiE
CycloIr-N, Hll CycloIr-OA FY 1 35 L4k L2 5 12 h,
FH IXPBS 22w Ve 33K, TEREC A1, I AT I
I DMEM # B 1Y H,DCF-DA 8 (10 pmol - L )5 &
25 min, WCEEANHE, F 1XPBS YL 27K, il A 500 pL
IR A S X R S AT 4B, I
JH FlowJo 10.1 ZEFE%CHE

W5 A2780 20 LA 5X10° mL" it %5 i 42 Fl T I 3R
F/NL 7E COMRF A 505% 310 K 4544 T i &
12 h, #2645 2 pmol - L™ £F I 254 (1) DMEM 35 77
JFE(DMEM: DMSO,99: 1, V/V)iE A 2 L, 4k &5
BEE 12 he FE#EEECAMET , f H H,DCF-DA(10
pmol - L) EREF L (1, 25 min, ] 1xPBS 2% ik Uk 4 2
U, R AR AT I . A, =488 nm, A, =
(510+20) nm.,
1.9 B2 & 49 PR 40 A R HR A )

T FH 200 J1 30 G I 38 7 G F 9 BC -4 Cyelolr-
N, F CycloIr-OA X} A2780 4 iy i 1 iy 5% i . 7E 6
UM R [ B 1.5%10° mL™ (19 A2780 4l , 7
CO, T 405% 310 K 2 F FIFEE 12 he #EE W
A AN ) A B 5 P 0 7 A 24 b WA
JitL, Fl IXPBS(4 C)PET 2 UK, INAREL 0k 70% 1Y
VK SR T B, I T 4 CR kAR R e Ak
V5 11 2 P 240 L 0 WAC 4 401 (5 000 remin™', 5 min,
4 °C), I¥5 YL 4 (PI/RNase A, 9: 1, VIV Z) 41 iy
HRAREEIEE 30 mino YR AN AR i 2R 4T 4G
(A,=488 nm, A,,=620 nm).

2 GRS

2.1 AMSFRIE

e WS S0 R AT A 2 48 1 A ) B s T A
OA - alkyne™, JJ #7 BX it /& N,-bpy 5 & — B (K
[Tr(ppy),C1L, 47 S N 45 31 5 A S i 1 P4 4 i Ak i
A WIETA CyeloIr-N,, ¥ CycloIr-N, 5 OA-alkyne 7£
AL 41 T 4T CuAAC S, £5- 2155 il A 40
CycloIr-OA , & 42 W 1 fr 7w, Ffil i 'H NMR
S ESI-MS Xt & #) #4717 2R 14E (B S1~S4, Support-
ing information).
22 EEYEEFE SR FEER

& Jm BC & W Bir BT 006 W B o AT B T S B
TEA N AT BRER AN, - — DR R AR A L b iy
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Ag® /EE
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Bl 1 d#id CuAAC LA i CycloIr-OA i %4k
Fig.1 Synthetic routes for complex CycloIr-OA

A BIRER, 8 2A 2B 43 9 M RTA CycloIr-N, it nm AW W4 U1 @ T4 20 0 AR 4 Hi 17 55 4% (MILCT
4 9 CycloIr-OA 1) 52 AW Wt K 7€ S & 568 63 JOMLCT), B e 4% 21 fic 44 (%) L o7 % 8% (LLCT) ™Y,
CyclolIr-N, [ 28 /M S I 45 B A4E 250 nm, %66 & CycloIr-OA F 405 nm {568 % B, #E 600 nm Ab A
S FE 600 nm, iX 5 CycloIr-OA By AN I H BRI 2N K& ST, A FE R N A7 T B BR e it 1
DR B K IEARW) 4 . CycloIr-OA 7E 250~450  Afig.

2.5 3.0x10° 25 2.5%10°
(A) (B)
42.5%10°
2510 2.0 2.0%10°
5 5
{2.0x10° Z =
o I o o)
% E % 1.5 1.5x10¢ é
E {1.5x10° 2 *g 2
= £ =10 1.ox10¢ §
i s & &
Lox10° .2 2
[£3) €3]
Y5 ox10¢ 0.5 5.0x10°
0.0 T — 0.0 0.0 T T S 0.0
250 300 350 400 450 500 550 600 650 700 750 250 300 350 400 450 500 550 600 650 700 750

Wavelength / nm

Wavelength / nm

2  CyclolIr-N, (A)} CycloIr-OA (B)7E 298 K I /KT (20 wmol - L)YF ({2240 AT UL WA A1 505 O & S &
Fig.2 UV-Vis absorption and emission spectra of 20 pmol« L™ solution of ligand CycloIr-N, (A) and
complex CycloIr-OA (B) at 298 K

2.3 EAMBIEKSERY

259 1 2R K P R I

A AR R XA R g P, R, HAH

W A0 R AR E AR AN, ez Al
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W o T K. AT FH 4 X CycloIr-N, il
CycloIr-OA W iR HEHEAT T, IF H 1g P, Ui ]
L&Y SERRYERE . CycloIr-N, fll CycloIr-OA fi
lg P, 43 5124 1.82+0.03 F10.8+0.05, 3% 76 B 5] A 58]
R 5 A 305 T Bt &%) CyeloIr-OA F /K, 7
IR T SR R SR AT 1 K I I 2 A i, Pl S fA
IS TG Wb 3 T, 380 T 25 A A
24 HEEHEEERR
K H MTT #5301 %€ T OA-alkyne , Cyclolr-N, Fl
CycloIr-OA X i Ja 40 il A2780 ,A549 \Hela JZ 1E#
0 M0 HLF B 20 i 22 1 , DU R 4 Ak S5 9.
IC, (£ 1)AT LI H, B AR OA-alkyne Xt |- i fit
20 Jf 2 B AR B 1, P XS A2780 4 i 14 1G5,

40.5 wmol - L™'; Cyclolr-N, Xt b A fifJea 21 fif 14 ¢ B 1
B BB IR 15 1, e X A2780 1 i By EE MR U
I1C;, I 2 5.6 pmol - L™ 117 >4 M 7 i ixf CuAAC J g
GEAJE SR ETE AW CycloIr-OA X A fitygd 41
WL RE PR T W A B T U T R 25 U4 - %
A2780 4 il () 1Cy, X A 1.6 pwmol 17", Lk A £
CycloIr-N, A% P 5 T 2.5 1% , AR IR Y 1C,, 1)
HorZ— o X —ZERE, KI5 R R 15
AT LR R T 4 T T A 9 A e e 15 1, s
6 PEPUE 4 8 25 i R B AL TR AR . TR
441 CycloIr-OA Xt A2780 4 il (1470 9 16 Pk e 1, &
T35 I A2780 2 L i A T e VE FHHLIRA 9T

&1 1A% OA-alkyne,Cyclolr-N,. CycloIr-OA X% 40 il A2780.A549 . HeLa F1 IE & 40 i8 HLF 48 h Y IC,, &
Table 1 IC,, values of OA-alkyne, CycloIr-N,, and CycloIr-OA against A2780, A549, HeLa cancer,

and normal HLF cell lines for 48 h

pmol - L7
Compound A2780 Hela HLF
OA-alkyne 40.5+2.1 58.6+2.7 59.7+2.7 30.7+0.7
CycloIr-N; 5.6+0.8 7.1x1.9 7.0+0.3 7.4+0.2
CycloIr-OA 1.6+0.1 5.2+0.3 3.8+0.2 4.5+0.2
Cisplatin 8.1+0.3 9.5+2.5 10.0+0.7 8.6+0.7

2.5 EAWMHTAEREIFSH

PO 3 2R AR AR 2 AR R 24 W 0 AN % E A
W72, BG4 CycloIr-OA HAT K41y %¢
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Fig.3 Confocal micrograph of complex CycloIr-OA and A2789 cells incubated at 37 °C for 24 h shows that CycloIr-OA is mainly

distributed in mitochondria
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Fig.4 ROS generation induced by CycloIr-OA in A2780 cells: (A) confocal images of ROS generation in A2780 cells treated with
CycloIr-OA (2 pmol - L™) for 12 h; (B) ROS generation in A2780 cells treated with different concentrations of CycloIr-OA

(control and 1, 2, 4 pwmol-L™) for 12 h by flow cytometry

24 hm , BB sS04 S HT A0 20 JifL Lo 451) i 25 4 vk
F 18 AT 4 K 5 F 6 wmol - L' CycloIr-OA 4B 5 S
A4 Bt 13.29% 48 K 5] 34.9%, 1] GO/G1 141 iy
B M 64.5% 5 /0 2 38.4%, Ui B CycloIr-OA i
JEE A6 1) 7 e 240 L ) AT BEL T 7 S D1, DTG 75 5 A
MIBET- . AR R &4 Cyclolr-N, Ab P 5
()20 L, Bt 24 e B R B 0, R B X A2780 4t ke
FBHAFAE I (E1S6). IR Zs R Ul PR SRR R A

FNERE R HC B iR T HOGH A0 e B A A RO
LI TR 7R T — Tz Y S B AL
B, U 2 T 5 MR B RH OGP Bk Sz B G
HEP da e i A A LA 4 Cyclolr-OA 175 5
AL T RS L AT R, S5 R AR 6 s . TR
ARSI, Annexin V& a8l PLE v 3l 52T 1R
FUR 03 4R BR 28 B4R Q1 XU 40 i S SR 5
AL s A7 G PR Q2 DX i) 4 i Ay e 0 O T A s A



324

e

i

5539 %:

Histogram

2 pmol - L7!
GO/G1: 60.7%
S: 15.6%
G2/M: 17.3%

6x10°

9x10°  1.2x10°

52.5
50
Control
40 GO/G1: 64.5%
S:13.2%
30 G2/M: 18%
20
10
i A A
0 3x10° 6x10° 9x10°  1.2x10° 0
30
4 wmol - L!
GO/G1: 53.5%
S:19.2% 20 =
G2/M: 21.1%
10 =
" |
0 3x10° 6x10° 9x10°  1.2x10° 0

3x10°

6x10°

6 pwmol - L!
GO/G1: 38.4%
S: 34.9%
G2/M: 17%

9x10°  1.2x10°

BL2-A

5 CycloIr-OA (control 1124 .6 wmol - L™)FI A2780 1% & 24 hJi I PT 40, 3 1= 37 2 200 it A 0 =2 200 it i 30
Fig.5 Cell cycle assay of A2780 cells by flow cytometry after incubation with CyeloIr-OA (control and 2, 4, 6 pmol-L™)

for 24 h and stained with PI
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Fig.6  Apoptotic assays of A2780 cells by flow cytometry after incubation with CyeloIr-OA (control and 1, 2, 4 wmol - L")

for 24 h and stained with Annexin V-FITC and PI
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Supporting information is available at http://www.wjhxxb.cn
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