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Synthesis and Antitumor Properties of Ruthenium-Arene Complexes
Based on Natural Product Perillol
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(School of Chemistry and Materials Science, Nanjing Normal University, Nanjing 210023, China)

Abstract: As one of the few natural products that is useful both in the prevention and treatment of cancers, perillol
has been used as a clinical drug for the treatment of cancer. However, perillol has low bioavailability and large dos-
age by oral administration, which limits its clinical application. In this work, perillol was chemically modified and
introduced into the metal-arene complex as a ligand, thus a novel ruthenium-arene complex Ru-L was synthesized
and characterized by NMR, ESI-MS and elemental analysis. The complex exhibited high cytotoxic activity against
several tumor cells A2780, A2780/DDP and MCF-7, while it was none toxic to the normal cell lines (IC;,>200 pmol -
L™"). Absorbance and fluorescence spectra suggested that the complex had a fast hydrolysis rate, could bind to CT-
DNA with a high affinity through intercalation mode and interact with BSA/HSA by static quenching. Flow cytome-
try also revealed that the complex induced tumor cell cycle arrest in the GO/G1 phase, which led to apoptosis of tu-
mor cells. The above results indicate that the ruthenium-arene complex Ru-L based on perillol can overcome the

disadvantages of perillyl alcohol, such as its high doses and severe toxicity.
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DA AR kAR 2 1) 4 JE IC A 4 LA R A1) 24
SRR B T AT 4 R B 25 9 10 B K 2%
AR AH A 25 3 RIE K | A SR A 1 it 24
PESEAJE KRB T 4025 2459 1% 0, PR ok 78
B VS & R YUR 2B WE AT R,
H, 2E = A A LA R e G ) R A 2R S5 R 1 24
PRI 5 4 1l 169 55 48 s AR 130 0 S5 1 s K e T
e TR T Rk O BT L || ) W £ <5176 7 N3
Wi SEAAA Bl 48 v A0 X 4 I 24 e B8, T L
Xof A B A 114 T REASE S RE A 9 1 Bl T 2 s P
HAFEEAEH, Sadler 418 K 4 B S WA
[F] T4 25 W) 1 Z2 Fh A FILEE , B B kDS (i 25
PEAR S 2 AR SR A R I PR A1), FE LR A WL R
BeG W, & 25 R G AR B Ru(D-J5 R L6 )
T LS WA nE M 9 ks 57 SEE TR &
5 s T A G, AT DR M S s Ak 2
S5Ha, LAVRTT L B 2 P R AR T R

KR = R 0B Ak #2500 & A
TG PE DL SO AE Z D) RE 0 A S 03 AR B T AT
JZ KT, BETA B AR & W 5 A S B b
25 LB S 2 I A T N e SR AR
Sk —FRIR T B T 9 AE I BRGSO IR 2, G &
A R Z 13 5022, 78 2L AR 9 (1C5,~500 wmol -
L2 i i (IC,,~1 000 wmol  L™)214% 22 Fob fith 964 40 fity
BA —Emy B R busa e o 5090 B il i 7 1L 7
HR S L A 2R T IR R K 2R I IR ok ke e A
|2 S /N S T 1 o A 7
MCF-7 40 it B 7E GO/G1 3, 513k p219™n 7K SF- iy
R AR SR T IR 4G 25 A R AR 4R 2
B, AR MEA SR GE R, S8R E
Mty %57 R A RIAE T . R, I R —Fde i
Je 1 TR R RIE /NI S DR B2 ) LA Tz B
FHHT 5.

TEAWEFE T, AR 58 o5 e i AT A 1B 1, &
BT T O B AR B Y B AT A Y  JFE i H
NMR . ESI-MS KTt R o Wi 47 T 45/ R AE . R H
MTT 3 PFA% T BL A 9 %t Z2 F b Jed 240 i ik 1) e 34
871, IEFIH UV-Vis 53006 EE T B St Ukl
THEAYSEZAY) T 41 DNA (BSA K HSA [ AH
AR [T R 2 A 3 s 4 N T A A
TG A0 3 R A A T S e T A s T A

i

JRIBE T A FHL B
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1.1 RFIRALEE

S T 0 A 2 25 5 AN 390 249 R P e A
Teis it —L AL BT B . 4,4 -dimethyl-2,2’
-bipyridine W4 F BB 16 2% 5 23 w5, AR 40 SCHk 7 32
% T A& W) 4 -methyl-2, 2’ -bipyridine - 4- carboxylic
acid®F1 — RAK[Ru(n®-p-cym)CL,*' 4- " H & 3Lt
WE(DMAP) | 1- £ H-(3-  HY J 22 5k N 2k flke — 0 Jie 32
PR ER (EDCI) A5 24 &t B Br i Tl R A FRA A

41 ffg 55 #7 FE Dulbecco’s Modified Eagle Medium
(DMEM, Invitrogen) WL (¥ 47 7 8 2 FaE 5 K (1)1R
AT FIAR 4 1L 45 H Gibeo 73 A o PBS 2% i
PR T AR -EDTA 25 A= 43500 1 [ e Bl 3t
AR A RA . SR A AR g EIRHE
TA R . B W BN 35 76 & A LR 64T

"H NMR 1 J{] Bruker Avance II 400 MHz JGi%{%
Rl RIS 25 H, B 3 (E.ST-MS) i 12 i i Mass Lynx
Z 55 Thermo LCQ-FLEET B {5 . 7E Perki-
nElmer 240C JC % 43 Hr X il i C, H RN (9 7% & .
UV-Vis 32 % F PerkinElmer Lambda 365 284 —1]
WCTEALHEAT WA o 28 1E R A Edinburgh
FS5 RIS i H ) Z D) RE AR L5k LabServ K3,
A i Y-S 4 BD FACSverse
1.2 EFEBUZETRERREYHNER
1.2.1 SRR E BB L) 5 L

4 4’ -methyl-2, 2’ -bipyridine -4 - carboxylic acid
(82.20 mg, 0.54 mmol), 3£ 75 [ (173.5 mg, 0.81 mmol)
FMIDMAP(131.9 mg, 1.08 mmol)AY DMF ¥4 1 <l
VKIS T BEFE 15 min, 285 il A EDCI(207.0 mg,
2.0 mmol), IR HEFE 24 ho TLC Wi 2 52 10 245 W 5
JiE T35, K ML= 2R TR (3%20 mL)AE B,
IR FERK PRI, T PR S (G - LR 4
Mig) 4t Ak , 7 ¥ >4 JC R 4 (100.3 mg, 53.3%). 'H
NMR(400 MHz, DMSO-d,): & 8.89(dd, J=5.0, 0.8 Hz,
1H), 8.82(dd, J=1.6, 0.8 Hz, 1H), 8.59(d, J=4.9 Hz,
1H), 8.27(s, 1H), 7.89(dd, J=5.0, 1.7 Hz, 1H), 7.34
(ddd,J=4.9,1.6,0.7 Hz, 1H),5.88(s, 1H),4.78(s, 2H),
4.72(s,2H),2.44(s,3H),2.21~2.06(m,4H), 1.97(dd , J=
13.8,2.4 Hz, 1H), 1.86~1.77(m, 1H), 1.71(s, 3H), 1.45
(tt, J=12.7,8.5 Hz, 1H), C NMR(101 MHz, DMSO-
dg):6 164.91,156.99,154.46,150.99,149.74, 149 .44,
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148.76,138.55,132.56,126.13,125.99, 123.21,121.81,
119.60,109.52,69.52,41.22,30.27,27.24,26.28 ,21.18,
21.06. ESI-MS(m/z): [L+H]" B {4 349.44, S 56 {4
34932,
1.2.2 BB Y [Ru(n®-p-cym)(bpy-POH)CI]C1(Ru-L)¥
B

B BAK[Ru(n’-p-cym)CL,],(25.0 mg, 0.04 mmol)
FIAC A L(28.5 mg, 0.08 mmol) () — 58 F e 1 Vi 1 4R
SR B 12 h, TCL R 28 sz o 45 o5 e a1, OF
AL ) 3 o PR A €35 1 (U e - Y ) 4l
P2 R T L0608 R (39.4 mg, 75.2%). 'H NMR(400
MHz, DMSO-d,): 6 9.74(d, J=5.9 Hz, 1H), 9.40(d, J=
5.8 Hz, 1H), 8.92(s, 1H), 8.81(s, 1H), 8.09(dd, J=5.9,
1.6 Hz,1H), 7.69(d, J=5.7 Hz, 1H), 6.25(dd, J=9.1,6.3
Hz,2H),6.02(dd, J=9.4,6.3 Hz,2H),5.91(s, 1H),4.85
(s,2H),4.73(s,2H),2.60(s, 4H), 2.18(s, 7H), 2.02~1.92
(m, 1H), 1.87~1.78(m, 1H), 1.73(s, 3H), 1.52~1.42(m,
1H), 0.95(d, J=6.9 Hz, 6H), "“C NMR(101 MHz, CD-
Cl)): 8 163.09,158.50, 156.13, 155.14, 153.38, 151.81,
149.34,140.01,131.51,129.58,128.97, 127.93, 126.98,
126.28,123.94,121.65, 108.98, 104.93, 104.44,70.89,
40.58,31.18,30.47,27.18,26.53,22.29,22.22,21.56,
20.80, ESI-MS(m/z):[Ru-L~CI]" B i {H 619.18, 5246
{H 619.33. JGC % 43 #7 : #% C,H,CLN,0,Ru i1 & {H
(%):C 58.71,H 5.85,N 4.28. SZE i (%): C 59.04,H
5.91,N4.16.
1.3 HESHEMAR

JUR} 58 95 B (perillol) . 5 75 B AL “F B MR LA L
PC G ) Ru-L K H 24 1 T 1 200 i 25 e 52 6>
H MTT(3-(4, 5-dimethylthiazol-2-yl)-2, 5-diphenyltet-
razolium bromide)k i 22 , 1645 A\ U5 Jib 2 410 Jf 2 B9
I (A2780) . B9 S5 (1) I 411 if 24 4k (A2780/DDP)  FLAR
I (MCF-7)F1TE 5 A5 44 i fild O 2T 24 48 B (HL ) 3264 7
AL . 40 il /£ DMEM(Dulbecco B K ) Eagle 5 3%
%, Gibeco BRL) W 85 3% , Horb & A 10%FBS(Jifi 4 IfiL
7% ,Gibco BRL), 100 wg-mL 442 R #1100 U-mL ™'
# 2 (Gibco BRL)o B4 TF X5 B0 A= K 30 1) 4 Fh 20 i 2=
PLREAL 5 000 /1> 4t it 14 47) 46 25 B2 120 3] 96 FL A it 1%
FiM i AE 5%(VIV) CO,.310 K 5 F F i35 24 h i,
INARE 259 (25907 T 1%(VIV) DMSO (1) DMEM $%
FRILIEI) , Yk LEWF 75 48 ho ZEBEFLINA 20 wL(5 mg-
mL Y MTT SR EE0EE 4 h, SR JE T L3535 38 A
150 wL DMSO, #%3% 10 min & , fdi ] LabServ K3 fifibr

{2 492 nm A WG EE(E o W45 19 1C,, (/2 F- 34
{H+SEM.,
1.4 EEYHIKE

i L 58 A AT DL e 2 B A ) Rua-L ) K fif
WROCE W A 0SB AR RE S AE HLO(F 10%(V/
V) DMSO) H (19 4 & 4 50 wmol - L7, 7E298 K 1,24
h N DL 2 B 9% K (250~550 nm)7E 15 B 30 min fY ]
B PN I SRR B R I R B T ) AR A ) AL
FIE MR, (A=C+Cie™, Hith ¢, f1 ¢, &AL
A 15 B, A SR G Y 5 I AR B 1 IO ),
FHFHUA — G 8 127, VAT K i 8 R 1 8K
g,
1.5 BE&%¥5 CT-DNAMEEER

fdi F BC & 9 Ru-L 1 DMSO fi% % ¥ 7 PBS(10
mmol L™, & A 10 mmol- L™ NaCl, pH 7.4) s B It
YEFT DNA 45452560 . FH PBS ¥ CT-DNA i B 2 T 5
AR, 38 1 UV-Vis il 22 CT-DNA 7E 260 nm
R YCREAE B 7 CT-DNA I3 (=6 600 L+mol ™ -
em™), [ B 5 FEAE 280 nm A A4 I S BE 1, Ao/ s,
W) A 29 0 1.87, 2 H DNA IF A & 8 A i, %
DNA i & SEH A T30 € M G 9
(R EE A CT-DNA (¥ 4 it 25, Hoh 75 2 Lot
rF 5 YR B R N 25 1k B CT-DNA , D R A% 3 Hb Ui
/b i T DNA 7£ 260 nm W5 |2 i S 56 48 . FAE
Wb 7E A2 B 45 F (PBS, 10 mmol - L7, & 45 10 mmol -
L' NaCl,pH 7.4)Z iR IFH 10 min DLIk 325 577
IRJT 0 SEBE A9 Ru-L 78 302 nm AW E . K BC
A% Ru-L 5 CT-DNA (4 B AE FH #4 & 3 Benesi-
Hildebrand™ 5 72, LT B45 6 H 5K,
1.6 E&5 BSA/HSA HEEER

it FH I35 2 vk B 9 BSA B HSA JE 17 98 6 1E K i
ESCI TSI A Y 5 BSA 5 HSA AR E AR . A&
PBS(10 mmol-L™", % A 10 mmol - L' NaCl, pH 7.4)H
il %5 BSA B HSA fiff 55 MO TAE 4 C N R-AP. ki
SLMAFL A Y Ru-LIFFEE R T H 10 min L2
MEAER G 10 SEAFEFE FAFEBL A ) Ru-L 115
K BSA(3.0 pmol - L) 8% HSA(1.0 wmol - L)1 %¢ 6
R SHETE  EA 9 Ru-L (v BE X ] 4351135 A 0~20
pwmol - L' 0~5 pwmol - L™, H:H BSA Fll HSA #4 %& I%
4393l Sk 280 1 278 nm, I 2 BSA B HSA ¥ i 7F
334 5307 nm &b DR
1.7 AT

B Ab T kB8 A K Y A2780 4 i LA 45 L 2%10°
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A0 M 9 ) 1 % B R A B 6 FLAM MBS SR AR P . 7
5%(VIV) CO,.310 K 44 F 5535 24 h i , In AR ] v
(0. 11,22 133 wmol - L)Y BRI 2541 (54 1%(V/
V) DMSO ) DMEM 537 L5 W) . AR e & 24 h ),
LI . PBS BETA 29K, A 500 wL 4
binding buffer B B 40}, JF 1A 5 pL #Y Annexin V-
FITC,5 min J5 fiIlA 5 pL 4 propidium iodide JE %) , %
TR EEEFRE 15 min, B 5 57 BRI H BD FACSverse Jit
AR AT, 4 FH FlowJo 7.6 #4440 BREHR
1.8 2 A JE) A PR i A& iU

B Ab T X B A K B A2780 4 it LA 45 FL 2x10°
A BRI GG % B e AP 2] 6 FLAN MBS FR A o T 5%(V/
V) CO,.310 K &4 F R 5% 24 h 5, ILA R HEE (O
11,22 1 33 pmol - L) [ 75 M 25 91 (& 1%((VIV)
DMSO ) DMEM 5 52 5L iR 1K) . 4R ZL0F & 24h 5, TH
I AE A . PBS PE¥ 2 UK, A 300 L
PBS H AL, ) H A G242 T 0 700 wL vk B, 277
K & [ e A0 . [ 45 R )5, 2 000 remin™ 25200 5
min, PBS YR, LA E AT L &S 1Y A Ak D e G (2,7 (P1/
RNase A,9:1, V/V), Z i T OGEHE 30 min, BiJ5 57
B F BD FACSverse it 28 41 i 4K , £ FH FlowJo
7.6 BRAF AL BREE
1.9 HFENEERROS)KEN

W5 A0 X5 B0 K0T A2780 41 i LA 4L 2x10°
A B hR  BE EFh 2) 6 FLAN MBS F= A FE 5%(VIV)

-N Nz
OH QN 2 4
COOH

=N N=
> \ 7\ 4
DMAP, EDCI, DMF o
O :

L

CO, 310 K &1 PR3 24 h ) , I AR R ¥ £ (0
11,22 F133 pmol - L) RF I L & 9 Ru-L(&% A 1%
(VIV) DMSO ) DMEM K5 5% JL 5 ). 4k 2203 & 4h
Je ISR AR, I DMEM 55 32 36958 145 2 U, - 1) Hp
FIA 10 pmol - L% PR EF H,DCFDA , st 54k 2L
H 20 min, PBS Yk 2 U5 O 4H i T FH PBS &
A, Bl 5 Sz BPfd F BD FACSverse Ji =0 40 fg {6
Bk KR 488 nm, & BT K R 510~540 nm , fiff
JH FlowJo 7.6 -4 FRE P .

2 GRS

2.1 AR

TE B B I R 1 R SR 7 25 R X H
PEAT AR L 51 R RE BAT HU IR 35 M 1 05 B 57
BCG W, A R 455 52 IR AN 5 HE T I WU AR L 42
FBCE Y Ru-L BT IR SCR o R BEAL B M e
AL S H 58 75 4'-methyl-2,2'-bipyridine-4-car-
boxylic acid 7& DMF i o ik Jiie A6 52 1z, -3 i A 2
Pror B3Rl fs . 05 5 BRI [Ru(n’-p-cym)CL,], &
1 RuCl,»3H,0 5 c- FA T M 76 P B2 PP ol 2515 31 IS
¥ Ru-L 572 “ B [Ru(n®-p-cym)CL], S A L
AR AW e b R, I8 A R A B S Al
S 1 FER). A 'H NMR ., °C NMR ,ESI-MS
JCR T AR L AL A9 Ru-L kAT 1R AE

—|+
Ru—Cl
7 N\
=N N=
[Ru(*-p-cym)C1],CI, R\ \ / Cl-
DCM o
O :
Ru-L

El1 FRL RECAY Ru-L 1A L% 4

Fig.1 Synthetic route of ligand L and complex Ru-L

22 YMREEMEHR

W MTT 058 T 5000 58 R B b B M e
R L LA KB A 40 Rua-L %k U8 i3 40 g i A2780 .
A2780 I A T 245 £k (A2780DDP) . MCF-7 Fil 1E & 4 Jifd
HLF 48 h RSN e B3 14 , I LATEAVE A BH 4 %5 ]
254, IR AT LA SRR B AEC AR L X U5
Je8 ¢ M S 1 H A R ME B /N (1C5,>200 wmol <L), 5
SR AT B A — 35, S AR T A ) 0
5 RKIRT=W) AR B K [Ru(n’-p-cym)CL],(IC,,>200

pmol - L) AH L™, L 5 4 Ru-L X A2780 4 Jfd .
A2780/DDP 4 it % MCF-7 40 g i 7 05 M 1 2 45 v
HAC, 1543 )M 22 .40 134 pumol - L' [A] I % AIE
WA HLF ZE0E 80 /M1C5,>200 pumol - L), W5 A
KR 7= W) 2 D05 B A ) Ru-L A AT DL 25 4 v
o ey 200 e 7, i LGS TE 40 LA IR A 7
BIVEFH . 0 T RIS Ru-L %t 22 il it 83 40 Jfd bk
BN PR R R, AT AMESE T B A 4 Ru-L
() K i 2, 5 EZL AW 4 F 0 DNA L BSA Fll HSA
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F1 EHE. AL RESY Ru-L X 7RG B A 48 h B9 IC,, &
Table 1 IC,, values towards different cells by perillol, L and complex Ru-L for 48 h

pmol - L™
Compound A2780 A2780/DDP MCF-7 HLF
Perillol >200 >200 >200 >200
L >200 >200 >200 >200
Ru-L 22.636+0.288 40.460+1.203 33.981+1.874 >200
Cisplatin 2.133+0.035 18.277+1.324 15.082+0.326 11.049+0.255

BRI EAEFH , LA RS A2780 ZH AL T B AE R WL B
23 BEWHIKE

75 B 4 T BC A A Ao K A ok R 4 L 24 B A
JOT, T 44 £ B 40 i BE PR A 5 DNA B AH B4R H
L H LA YK A JE TS DNA B8 & A i
7, PETT 52 DNA B % 53 T R34 A BRI R
HFRATTFIH UV-Vis Y52 L & 4 Ru-L(50 pmol -
LOYESH 10%(VIV) DMSO 7K 5 Y 7K e 3K
WA 2 7, Bl A9 Ru-L 4R AE 2 ik 278 296
314,318 }%2 398 nm, F 1, 7F 278 F1296 nm AbH5 1)
FRAF I T & T MLCT/LLCT BRIT, 76 314 #1318 nm 4b
(AR AIE U A 1 25 L CLIY) o BLTE BRAT 2 T 5 | S
(9 LLCT BT , Hirf 398 nm 4b Y HRE 4 N Ru J5i1- 4d
U 1A H AR B ks BE MLCT BR AT fr
OO 7E 298 K, 100 min Z P, Bt & 4 Ru-L 7K %
W W K A T W AR AR, FE 296 nm A (W
g Y 5553 (K 5555 2R A 7.72%) , #E 278,314 318 % 398 nm
Qb () W A I 348 5 (3 5 2R 3 I O 12.16% . 3.63%
8.26% J 15.91%), KWIBL G W) & T K. FIH—
KN B 1287 R R A B In(C/C) SR R
Hodr € R UR LA 0 A MR BE , € 2 X g R R] e it

1.0
0.8 -
8 0.6+
<
,_{'3 e
2 044 20+—T—T—T— T
g : 0 100 200 300 400 500
Time / min
0.2
0.0 T T T T T 1
250 300 350 400 450 500 550

Wavelength / nm

Inset: fitted curve of In(C/C,) of the complex at 314 nm versus
time; Cy gy =50 pmol - L™
K2 P Ru-LAEKE R A5 S MR OL S
Fig.2  Ultraviolet absorption spectrum of complex Ru-L

in H,O solution

G E . T T 7E 0~100 min Z P HIAHR T
THEA H TC A 1 1 7K ik 3 25 R0 2 2 10 43 0l oy
1.31 k™' F10.53 h, K PIBC 59 Ru-L 7E 298 K 7K %
W IREE 5 B TR A 7K i R
24 EAYRu-L5 CT-DNAMHEEER

DNA J2& 75 JE 4 J& T ) 16 I g 4 e o s 7
MZ—  WFFY DNA F1D5 34 Ja e A 9 (AR ELAE
WEFE BT HL kP B R IEH . W
Hh=1] WOGIEBF SRS 9 5 /N4 I it DNA(CT-DNA)
AR A G A & ALK B i o x
AVERS DNA (903 X & A o 7 HE R, AR i) o
B3 5 DNA B IEXS 1) o BB R A RS SRR T
K ARG 5 1 BB gl 3 e, U o R
TE LR/, DI 7 A Dl (5 %000 BT R B4, 3
i UV-Vis Y6 3% 58 Bt A 9 Ru-L(30 pmol « L) 7F &
A 10%(V/V) DMSO [¥J PBS(10 mmol - L™, pH 7.4) (]
SEEWEK, . R 37N TERC & W i i n CT-
DNA B}, 7 314~318 nm Zb W% 2] 1 BH 2 1) gk £ 2%
N, HAFE CT-DNA B9 BE R 40 pumol - L7 B, Bl &4

0.4

~  -1.8X107%
li 5-19%10°%
0.3 \g £ —ax10+
o
3 ~2.1X 101
g
£ 0.2 —2.2%x10°% ————————
] 0 10 20 30 40 50
-2 \ Cpna / (umol- L)
0.1
0.0 T T T T —
250 300 350 400 450 500
Wavelength / nm

Inset: fitted curve of Cyyy/(€,-&) of the complex at 314 nm versus
concentration; Cgyy=30 pmol-L, Coppny=0~40 pmol-L7",
Caur/Corpny=0~1.3
Fl3  BCA Y Ru-LAE PBS Hififil CT-DNA J5 19 4841
WO
Fig.3 Ultraviolet absorption spectra of complex Ru-L
after the addition of CT-DNA in PBS
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) Rl 202500 3K 21.36% o

MEA%RuL%mWWAMWEW%M%ﬂ
Benesi-Hildebrand 77 #2, LAt éﬁf&K

Cona/(e,—€)=Cpyi/(&,—)+ 1K, (g,—¢)] 1)
Horr €, 72 CT-DNA AUV B, 3 UL 0 FR 58 2, %
F A, Crur» €, &3 F 7R 2455 25 FNE B S I 5
VIR ERE B Conil(e,—e)F Co KR BEITE
PERLA, IF 38 ot R R 5 AR 0 LB T3 A
Y15 DNA 455 550K, 4.37x10° L-mol ™', fH L Z
HI SCHR AR IE™, Bl &%) Ru-L 5 DNA B A 7 58 A9 2%
HHeJ7, I LU AR J7 5 CT-DNA A BAEH , 3 F
g5 4 07 AR 25 BT R & rh R T
BAEH
2.5 EREY5SBSA/HSA WHEE(ER

I8 AR (SA) R I 2K A ) F2 228 1, S
2 R R s 2k, IR 259 - 1 8
22 (8] (R FH B AR R 25 ()32 B R0 A 4 A
BEME R REZW, AR MRS T O AT BT
25 W) 0 SA AR LA T B A 95 AT i 2510 3h
Tt MY -E A A EAE AR EE, Hik, 3R
MTLLA L3 1 2 F (BSA) R LTE F 2R 1 (HSA) M A
RE AT Ru-L 5 SA BYAHE AR

BSA Y25 R 2L T HSA,, H ¥ 5 3k 45 . BSA 7~
A= AR €8 P 2 P B 1T Y €5 20 (Tep) RS 211
(Tyn)5 Y. BSA 2 11 B B 2R 1 &5 i kA=
AT 5 0 G B 46 5 45 6 %) IS ) B8 1 S
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Fig.4

Fluorescence spectra of complex Ru-L after addition of BSA in PBS: (A) BSA fluorescence intensity as a function

of complex concentration, where the illustration is the fitting curve of BSA fluorescence intensity at 334 nm;

(B) Stern-Volmer equation fitting; (C) lg[(F,—F)/F] and 1gC,, fitting for the linear constants corresponding to the binding

constants and complex numbers
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Table 2 Fluorescence quenching data of complex Ru-L on BSA/HSA
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Fig.5

FLrbi P HSA 78 307 nm 258565 B2 X BE A3 M1k B #1005 i 26 (B) Stern-Volmer J5 R X
LRI FE T HL (C) Ll (Fy=F)/F 15 1gCy B0 Eb B 1o 45 6 B 45 B UL
Fluorescence spectra of complex Ru-L after HSA was added dropwise in PBS: (A) Curve of HSA fluorescence
intensity as a function of Ru-L concentration, where the inset is a fitting curve of HSA fluorescence intensity
at 307 nm versus complex concentration; (B) Stern-Volmer equation corresponding to the bimolecular
quenching constant; (C) Ig[(F,—F)/F] and 1gC, fitting for the linear constant corresponding to the binding constant

and complex number
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Fig.6 ROS generation induced by complex Ru-L in A2780 cells: (A) histogram of fluorescence intensity;

(B) statistical results of fluorescence intensity distribution
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