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Preparation and Mechanism-Kinetics of Antimetastasis of
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Abstract: Objective To study the influence of ligand structure on the hydrolysis rate of anti-metastasis NAMI-A
derivatives trans-|[RuCly(DMSO)(3-MePy)][(3-MePy)H] (3-MePy=3-methypyridine, Compd. 1) and trans-[RuCl,
(DMSO) (4-MePy)][(4-MePy)H]  (4-MePy =4-methypyridine, Compd. 2). Method Hydrolytic mechanism, kinetics,
stability and electrochemistry of Compd. 1 and Compd. 2 were studied by UV-Vis, NMR and CV. Result The
complexes undergo two well-separated steps of chloride hydrolysis at pH 7.40; while dimethyl sulfoxide (DMSO)
hydrolyzed in pH 5.00 buffer solution. The K, and t,,, for each reaction were determined. Conclusion Very similar to
NAMI-A, the compounds loses 1% and 2™ chloride in two separated steps at pH 7.40; and loses DMSO in pH 5.00
buffer solution. The hydrolytic rate of the compounds including two chlorides and DMSO hydrolysis were similar to
that of NAMI-A, which demonstrated that the influence of replacing imidazole by methyl pyridine on the hydrolysis
rate of NAMI-A derivatives is not remarkable. The stability of the compounds in acidic solution is much more stable

than that of in neutral solution.

Key words: ruthenium complexes; anti-metastasis; hydrolytic kinetics; stabilities

R B #81.2010-09-06., W& ki H #91.2010-11-07,
WLTTRH L & 3 4 (No.012/2009/A 1) , 18 2B 356 Bl B 45 1 3 42 (No.2005DFA30990) it Hh [l v [ ) 2 e FE A RLIF Il 55 9% 1 3= ik A 5
(No.ZZ2006120,7Z02089) % Bfi,

IR N . E-mail : Lguogang200@126.com; Tel : +0086-010-84033375



596 Jd Hl fk

A %27 %

0 35l

][/

IR (cisplatin) A2 24 B AT )32 2 F° 16 DK A9 47t
JifEg 24 LT 2 850 0 2 | B R AR YR 245 P 4%
R, HAS GBI IR e B & SR RIAE /N B
R EY — R EUMIE 2 Y EE H R,
NAMI-A , [HyIm][trans-RuCl, (DMSO)HIm] X¥ /s Bl
i FLIE U R B R N L S AR
T 3 PRI B 1 A T 11 R 3 5510

A K it J5 AR B s v, R (carboplatin)
IK e 3 23R LTS | R 0k 2 v LR AR, 55 ICE AR
I, NAMI-A A5 TC25580, HAE pH>7.0 1% H 1Y)
IS8 S K St 7 0 B T Ry 2 e 9 e B A I P
S310 HAE pH<6.50 W T NAMI-A 73 H1 LA
DMSO /Kf# R 32, FLF pH FEAIK DMSO 117K fif F2 5
S NCLRE I ) SR S W N IR e o NS R Z i TR
NAMI-A 7K fiff [ W /) 2 f SCHR R GBI 35 90E 1
S DMSO MK fif it 72, Sava %% H HPLC ¥ #F
5% T NAMI-A 1 T S KA IR (pH 7.40,20~23 °C),
R 7 3% 25 8RB, Reedijk %5 FH NMR WU & T
NAMI-A () T 0 F1 DMSO 7K fff 52 iy, AH &A% 2 AH N
DIPIE 2 C | BV & sl /N E R AT T N
T T S KA = 4o B R NAMI-A fi5 £ 1T 50K
fife 3=t R A5 B 2% T M T A 0 el

NAMI-A 764 Y1 4 v G % Ak o TR F 5 58 43
FE545 1 Ru(U, b I P9 FR 858 (I 420) U9 0 T ik 28
WU & AR PR I NAMI-A 7K A 7= 40 14 48 fk—
M J LA T BB S W 2458

FH IS 24 e AR BTG NAMI-A A7 A bR ik 35 R (H 52
Ml NAMI-A 4 7K fi# Ak 2 Ve ot | i HL 52 oie) 47 i
T e B RO BE R4 12) | Sava 55 8 76 & 1] v i) £ 2o
T A ML RE 1Y NAMI-A 7742422 JF 0k W 5 F ke g
) NAMI AiT A= 9 (84 48 A P i 37 4% 245 3%, (B R 4
IR o (o 7 N R R VA W B = i 1 S e <
NAMI-A 15 AWK it 8l 127 r A2 e i, A
SCHil 4 T & A 3-MePy 4-MePy ) NAMI-A fiT /£
Yr, WE T WALGPITE pH 7.40 (BP0 A il B
B5)F1 pH 5.00 28 i (b 96 200 L P9 A TR 1 B 45 24
T K A AL A SN D g o AR S B R TR
FaE e, JF S NAMI-A SOHAT AR W 7 Al ) 25 1 R 1
D 25080 LA, AR FE AR 25 44 X5 NAMI-A 1T A=)

K A RLER R AL S P TR SR ) A0 T G 24 3
Wk

1 SEIHES

RuCl;- XH,0(K & =&AL 5T)(Aldrich , purum, Ru
~41%) ;3-H HE L BE (Merck , +98%) ;4- F KL Mt WE (| it
b 221355 A BR A F] | >98.5%) ; NaH,PO,H,O (Interna-
tional Lab USA); A5 345 43 B 41 5 5250 1K
E BT K trans-[RuCl(DMSO0),][(DMSO),H]* NAMI-
AP trans-[RuCly(DMSO)(2-Melm)][2-MelmH|?4% 3C
R 7 VR 25 G PP W 45 2 (a) IR GZ PPV . 53 )
JH 0.15 mol - L. NaCl 2 il 0.1 mol - L. NaH,PO, F
0.5 mol-L™" NaOH ¥, J£H] 0.5 mol-L"' NaOH %
WY NaH,PO, %W % pH =7.40+0.02, (b) B2 %%
AW . 235 0.15 mol - L NaCl AL 0.2 mol - L™
PSR A A 0.2 mol - L™ BERR W, T ] 0.2 mol - L' i
2 V25 VR VR 15 T RR MV VK & pH=5.00+0.02,

Bruker WYS-300 7 4 #f 2 42 4, W a2 ¥
(CD3),SO,TMS W #% ; % [E Beckman Co. DU 800 %54k
AL O 0 B T (H IR £0.1 °C); @ 350 pH/
Temp/mV meter pH 1 ; Carbo-ERBA-1106 %4 G % 43
B ; Perkin Elmer spectrum BX 1T £L 4k 615 I 5 A
(KBr JE F); Stuart SMP10 % & 0 5& 4% , LKO8B II 1%
PLHLAL Ao T R GE ., 3l 702 KAk 2 8t 2 /0 e
2 WEE R BUE
1.1 HKEWI1HHE

¥ trans-[RuCl,(DMSO0),][(DMSO),H] 0.15 g(0.27
mmol)% T 8 mL NHER, LA 3-HIHEAEBE 0.10 mL(1.1
mmol)f& AR 1.5 h, 2B BRI B A DT TE 1 U
53 S R (1 mLx6) 1 £ fik (1 mLx3) W% |, BE T
BRI, 7P % T5%, MLP..176~179 °C, M,=508.28.
Anal. Caled. for C14H21N2CI40RuS (%):H 4.16,C
33.08,N 5.51;Found (%):H 3.94,C 33.18,N 5.37,
UV-Vis (25 °C,H,0) Au,nm (&,L+mol™-cm™):286(3
320),394 (4 026),457(500), IR (4 000~400 cm™)(v,
em™):3163(s),3 120(s),3 071(s),1 631,1 579,1 545,
1 184(s), 1 106(vs),459(s),422(s) . ESI-MS(negative) ,m/
z 416 [RuCl,(DMSO)(3-MePy)]~, 322[RuCl,(DMSO)]~,
244 [RuCly] ~ ; ESI-MS (positive) ,m/z 95[3-MePy]H ",
"H NMR (DMSO-dq,8):8.81(3-MePyH* ,H6 or H2,s),
8.47(3-MePyH* ,H4,5),8.00(3-MePyH* ,H5 ), -0.07
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(3-MePy-Ru, CH3'H, s),-2.41(3-MePy-Ru, H2, s),
-12.84(DMSO,CH3'S,s).,
1.2 EW2MHE

¥ trans-[RuCl,(DMSO),][(DMSO),H] 0.17 g(0.31
mmol) ¥ T 8 mL W, fTA 4-F HE0kBE 0.12 mL
(1.24 mmol) 5 , AR 1.5 h, A BLAYHS 2 A T0E
U8 FHN R (1 mLx6)Fl B (1 mLx3) e %, ik B+
MR, 77 .82%, M.P..200~202 °C, M,=508.28,
Anal. Caled. for CHyN,CLORuS(%): H 4.16,C 33.08,
N 5.51;Found (%):H 3.98,C 33.26,N 5.38, UV-Vis
(25 “C,H,0), A, nm(g, L-mol™-em™):280(3 230),393
(3 880),457(470), IR(4 000~400 cm™)(¥,cm™):3 223
(s),3059 (vs),1637,1611,1504,1199,1 083,426,
ESI-MS(negative) ,m/z 415.9[RuCl,(DMSO)(4-MePy)|",
322[RuCl,(DMSO)]", 244 RuCl,] ; ESI-MS(positive) ,m/z
94.8[4-MePyH]", 'H NMR(DMSO-d,,8):8.80(4-MePyH?,
H2 and H6,s),7.96 (4-MePyH*,H3 and HS5,s),-2.00
(4-Mepy-Ru,H, and Hg,s),-2.96(4-MePy-Ru,CH;'H,
s),-12.90(DMSO,CH;'S,s).,

B e — CH —-
cH 1\ /0
CH, lllu}s/ N CH, i, § ;
H Clag x 1 H
Clag, \ cl 5 e N
“Ru{ IS oW ! l""g] 6 2
<1 $
N,
5 3
1
N 7 5 N
5 I |
5 3
| 53 4 Z
4 Z

Scheme 1 trans-[RuCl(DMSO)(3-MePy)|[(3-MePy)H] (1)
X trans-[RuCl(DMSO)(4-MePy)][(4-MePy)H]
(2)f k225 g
Scheme 1 Chemical structures of trans-[RuCl,(DMSO)(3-
MePy)][(3-MePy)H] (1) and
trans-[RuCl,(DMSO)(4-MePy)][(4-MePy)H] (2)
1.3 WAEWKERNTNENFR
WF5% 2 B NAMI-A 7£ pH 7.40 28 Ml & 15 4y
A 5t SOK A B R BT 50K f# (Abs(389 nm) T B
Abs(340 nm) b TH) & [T 5K ff(Abs(340 nm) F %, #£
A= B ER K R & A B DMSO K fif 5V (Abs (389 nm) T
B2 FRATT 43 i 5 b A W AE B R 2% vh VA W (pH
7.40) S A BRER K WL (pH 5~6)H 1Y S8 AN RO |
S5 5 NAMI-A (A R B3 AL IE 1 4,
14 HAEYHKBHNZETR
SR I A I S B e A SR VR B e SCRPO ik

53 AR A G W BH K i 7 ) 1Y) e R W IR 2 ST
PRt 26 75 B (n=3,r>0.999),,

A& Wi T o vh sk AR 22 v, o7 B BE £ i
R W AT 3B I S WO B A B A IO B — T
2 X G A 2 T R A A BV BEE — I [
W 4% BN TR (C=B+K ¢ Hoh € S R ¥k
BB R PG H B K, 30 R R o RO
R TE] ) 400 G 3 o — 5 I I D5 WA S B 2 Ak B 43 T
G EH%— G TT R (A =Co+Crexp(—kut) FHT A,
B WIGEE ;Cy . C, AAE TR K, S 30 3
B R OV RND LG A O T2 OB 10%
~90% ,r>0.99 , 3l J 2% J i D o oA & /0 O W IR e
B,
1.5 UEWHBLERR

H Ak 27 I 2 il B LKOSBIT L L A 24 43 B &
Gt i HLAR (D3) R TAE FL R 0 AR Sk %l B H AR
FHORH N 2 Rl PSR B O SR v A o
HRMEE 0.1 Vs,
1.6 'H NMR 5 HLERAH 5%

fifi F VNS-600 A A% g 2 4R A, 2 %5 7 D,0,
Ph3- = I Rk e -2 .2, 3, 3- PO 4 AR P 82 44 (TSP)
AR I E I EE 50 °C, B B R B4 25 min,

2 HRSIHR

2.1 UEUNEHSH

L&Y 1 ALEY 2 B NAMI-A fit 249 (145 45
KRB A LA BRI TR 1 R 2,
12 MEB WIS AMGE S S5 NAMI-A
T A= W0 22 AN K2 R WK NAMI-A B K s BR 46 1
MEiE SR X L ZE S EE mEN, % 2 Tk a9 1.2
w1 & ISR = P W S NAMI-A 9 Bz 7K
file P AL AL S 1.2 5 NAMI-A BB 50K
fife SIS AL AR IO D scheme 2),
22 HEWI1IRUEY 27 pH 740 B HH

KBNER B I EHR

B 1 k& 1 7E pH 7.40 2% vl i R oK fif S
%M

G 2 WKL Sa Y 1 ARF AT (&
W), T KA S (Abs(393 nm) T K, Abs(346 nm) I
Tb), 1 5367 nm; 1T 5K f# B0V (Abs(346 nm) T [
Abs(300 nm) - TF), #5358 270,335 F1 438 nm , AH N i
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%1 trans-[RuClL(DMSO)(L)][HL](L=3-MePy,4-MePy ,Im, N-EtIm, 2-MeIm)#J £I 5h & ££ 5 S &
Table 1 Infrared and UV spectra of frans-[RuClL(DMSO)(L)][HL](L=3-MePy, 4-MePy, Im, N-EtIm, 2-Melm)

5 IR freq. / em™ A / nm / (& / (L+mol™-cm™))
Vi V(CH in heterveyele) Vo) Vs 1 2 3
3-MePy — 3163, 3 120, 3 071 1 106 422 286/3 320 394/4 026 457/500
4-MePy — 3223, 3 059 1 083 426 280/3 230 393/3 880 457/470
Im(NAMI-A)* 3349 3152 1097 428 287/1 390 389/3 890 450/530
N-EtIm” — 3111 1123 424 287/1 340 389/3 850 451/510
2-Melm* 3 300~3 100 3021 1116 428 285/1 290 391/3 700 450/540

Note: ¢ data are from Ref.”; " data are from Ref.F”.

2 NAMI-A £7 2 ¥ B E oK % 7= 491 9 28 5P 2 3 (A o) (pH. 7.40,0.15 mol - L' NaCl,37 °C)

Table 2 UV absorptions (A,.,) of NAMI-A derivatives together with their degradation products

(pH 7.40, 0.15 mol-L™ NaCl, 37 °C)

Compound A / nm
trans-|[RuCl4(DMS0)(3-MePy)][(3-MePy)H] 287 393 457
RuCly(DMSO0)(3-MePy)(H,0) 346
[RuCl,(DMSO)(3-MePy)(H,0),]* 300
trans-|RuCl,(DMSO)(4-MePy)|[(4-MePy)H] 280 393 457
RuCl,(DMSO0)(4-MePy)(H,0) 347
[RuCl,(DMS0)(4-MePy)(H,0),]* 300
trans-[RuCly(DMSO)(HIm)][Holm](NAMI-A)* 287 389 451
RuCly(DMSO)(HIm)(H,0)* 340
[RuCl(DMSO)(HIm)(H,0),]** 300

Note: * data are from Ref.”.

CH, CH, CH, 0 CH, 0
cH% A CH, ,,,1840 CH, 11,% 7 CH, 11,87
Clim,, R* e p}'{+‘74> Clin, R*u W\OH, pH'—=C174> Cl//,R'u‘\\OHz . G, ‘u \iOHz

M } )
Cl( f \Cl fast Cl' \VCI ]—[20v \‘Cl Cl'f OH2
R R R R
trans-isomer cis-isomer
A B C

R=Imidazole, (NAMI-A)

=3-MePy, (trans-[RuCl,(dmso)(3-MePy)][3-MePy]H), compd. 1)
=4-MePy, (trans-[RuCl,(dmso)(4-MePy)][4-MePy]H), compd. 2)

Scheme 2 L&Y 1 ALEY 2 2 NAMI-A 7E pH 7.40 B Eh 28 vh i W (4 7 i ol 72
Scheme 2 Proposed degradation of Compd. 1, Compd. 2 and NAMI-A in phosphate buffer saline (pH 7.40)

UK S R 22 AN K AR LS )
5 NAMI-A 9 5 0K i S AR [ | [ S W1 4 1) 4320
IK A S RS0 A Tl 1R R % o e T SRR i S
o LA DU 2, W Y S K R RN L
*®3,

Reedijk %/ NMR I/ 5€ NAMI-A 9 T 0K fi# |
DMSO 7K fift 7 B 2400 A AN 4 JE 15 51 3h
JI7E BRI, Sava 5 1] HPLC M€ T NAMI-A 19 1

SR it K2R (20~23 °C), {ELI0 52 Hif 3 o o 36 42 R
B LA AEFRERE A pH (B RS 3 AR 53 25 5 At
I K BEAT BORS2 R AR SCHT UV-Vis B H & 1k
W1 TS UK AR K DMSO 7K fif B, 5% 1
IR B R B b (BB 4K +0.1 °C,pH fH 25 1k
+0.02), LT H, ALA W 1R EE AR 1R 2)
FOoKfRPLELS NAMI-A £ —F (T 15 5] NMR 15k
Iyso A A 1 K] 4 T UK g IT 40K
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1 AW 1(0.30 mmol - L TEBERR 2% 1l W (pH 7.40,0.15 mol - L™ NaCl,37 °C) ™ 4 2K i 52wz (1 4] (] B 1 min)

Fig.1
every 1 min by UV spectrophotometer
fif s, 1 K (393 nm WU B 346 nm L T)
KN 367 nm Kb B P s 3R OB R P AE T
[trans-RuCL(DMSO0)(3-MePy)] 5 [RuCl(DMSO0)(3-MePy)
(H,0) | Ak V-7, 24 14 min J5 L FEZ5 346 nm
WS F G 1,300 nm WA T 336,391,442 nm
AP R [RuCly (DMSO)(3-MePy)(H,0)] 1
[RuClL(DMSO0)(3-MePy)(H,0),]* 1 k.24 - | B 1T 587K
fiff S RO N 2 22 min JE A A, SRS Y
1 46EY 20 T & 1K E X DMSO 7K i 5 i

3.0X10*
3 « Exp. data of the 2nd chloro-hydrolysis of compd. 1
—— Fitted black line
*  Exp. data of the 2nd chloro-hydrolysis of compd. 2
2.5X107*4 Fitted blue line
2.0X1074
2
£ 15%10+
S
1.0X 107
5.0X 1074
0.0 +——F————7——T——T——T—T——T—
00 2.0 40 6.0 8.0 10.0 12.0 14.0 16.0 18.0

t/ min

2 AW 1 FEE Y 2(0.30 mmol - L) 7EBERR 22 n
W (pH 7.40,0.15 mol- L™ NaCl,37 C)f i 1T
SRR Sk B AU A il 25

Fig.2 2™ chloro-hydrolysis of Compd. 1 and Compd. 2
(0.30 mmol-L™) in phosphate buffer saline (pH
7.40, 0.15 mol-L! NaCl, 37 °C) monitored by
plotting C vs ¢ and fitted lines

Degradation of Compd. 1 (0.30 mmol- L) in phosphate buffer saline (pH 7.40, 0.15 mol- L' NaCl, 37 °C) recorded

() 1y, 5 1D HPY B4 S ) i) BEAS AR A
23 HKEW1RUEY 27 pH 5.00 ZhEHH
KIREHHLIR K 3h H1 FF 52
5 NAMI-A HF LG9 1.2 TERS R ZE vh il (pH
5.00)T RN 393 nm(A,,.) B R R AT I
S5 MM DMSO RS, 0 2R 480G 1% DL WL IR 3,
K3 4k a LAY 1 B DMSO /KM I N, B
B ELITEQ3).
C=2.619x10"-1.654x10" ,r=-0.998 3 (n=2) (3)

'-' "'-\ = (a) Exp. data of dmso-hydrolysis of compd. 1
2.5% 104 g in pH 5.00 buffer solution
: Fitted line (a)
- (a) Exp. data of dmso-hydrolysis of compd. 2
in pH 5.00 buffer solution
2.0X 10744 Fitted line (b)
7
= 15X 10
=]
g
3
1.0X 107+
5.0X107°
T T T T T T T T
0 20 40 60 80 100 120 140 160 180

t/ min

3 LAY 1(a) B 2(b)( 0.30 mmol - L) TERS iz
Zz WP (pH 5.00,0.15 mol - L' NaCl,37 C)H 1
Jit DMSO 7K fift i 2 K 41 45 i 2k

Fig.3 DMSO hydrolytic procedure of Compd. 1 (a) and
Compd. 2 (b) (0.30 mmol-L™) in acetic buffer
solution (pH 5.00, 0.15 mol- L. NaCl, 37 C);
Straight lines were resulted by plotting C vs ¢ and
fitted
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2 B 5527 &
*3 HEY trans-[RuClDMSO)L][LH](L=3-MePy,4-MePy,Im and 2-MeIm)7E £ % & # (pH 5.00/7.40,0.15
mol- L™ NaCl,37 °C)z} £ 3 £ 7K (pH 5~6,0.15 mol- L' NaCl,50 C)F /KB EXREH R FLTHAMN LR
Table 3 Comparison on hydrolytic rate and half-life time of frans-[RuClL(DMSO)L][LH](L=3-MePy, 4-MePy, Im
and 2-Melm) in buffer solution (pH 5.00/7.40, 0.15 mol- L™ NaCl, 37 °C) or physiological saline (pH 5~6,
0.15 mol-L" NaCl, 50 °C)
pH 7.40 pH 5.00
In water (pH 5~6)
Compound Ist chloro-hydrolysis 2nd chloro-hydrolysis DMSO-hydrolysis
K./ (Lemol™-min™) ¢,/ min Ky ! (Lemol™-min™) ¢, / min Ky / (Lemol™+min™) ¢,/ min K,/ min™? 1,/ min
3-MePy 2.302x107 6.516 1.452x107° 10.33 1.654x10°° 90.69 0.023 74 25.22
4-MePy 2.347x107 6.391 1.519x10° 9.875 1.510x10°° 99.34 0.040 42 17.36
Im(NAMI-A)* 2.166x107° 6.925 1.638x10° 9.158 1.279x10°¢ 117.3 0.028 06 23.64
2-Melm* 1.108x10™* 1.350 6.716x107° 2.233 5.128x10™° 29.25 0.120 0 6.000

Note: * data of hydrolysis for NAMI-A and trans-[RuCl,(DMS0)(2-Melm)][2-MeImH] in buffer solution (pH 7.40/5.00) are from Ref.”".

o 345,

K,.=1.654x10° L-mol™-min™,#,,=90.69 min

[ 2 W 45 16 4 9 2 (9 B DMSO 7K fif S B
(1 3

K,.=1.510x10° L-mol™-min™,#,,=99.34 min
24 UAMHREMN

NAMI-A A7 A 10 18 1 TR 5 P o 52 T 245 30017
BRI B 4 S 2 MG W TE A B ER K Y 58
SARIBOETE BT HR A pH A 5~6 , K i S 3 %
St DMSO 7K | S35k B [ I 1 Bl 2 A AR K
fif | PR 11445 31 B 2 8 3 L R 5 41 (Scheme 3),
B E WL 5, KA IENE NAMI-A 77 A=) (9 7%
TR PR 2 g | EL TR R

Bl 5a WAL 1 78 AR BEER KV WP i K A

1.2 l
1.0- ,ﬂ\
/
[/ i
os{ W | \!
. \\\ \Q\‘\\
E [ \Nw
% o064 W
2 061 IN\= |
I
0.2- U
0.04+— . : . —
300 | 350 400 450 500
A/nm

I RE R 393 nmy), DA ORI — G B )
SRR G ML

Ar=34.20+67.69exp(-0.023 741),

r=—0.9989 (n=2)  4)

T2 4 15,

K,,=0.023 74 min™,1,,=25.22 min

VA T 4659 28 5b) trans-[RuCl(DMSO)
(2-Melm)][(2-Melm)H| (Kl 5¢) M NAMI-A (K&l 5d)7F
A B KIS W P AR E R, DL — SR N Bl )
Y28 AR 2 M 100 G 15 30 4 90 00 B 30 B0 0 o i
(% 3).

Scheme 2 ERAREY 1, LAY 2 & NAMI-A
15 pH 7.40 2% th T (4 7K it B g o 78 KK figg 7= 0
Hrb B .C R EZELR T TR B WL ik

400 450 500 550

A/nm

350

300

4 AW 1 FLEY 2(0.30 mmol - L)7EA: B L K # M (pH 5~6,0.15 mol- L NaCl, 50 °C)H (¥ 7K fi# 52 ¥ (Abs(393 nm)

B, Abs(320 nm) L T1)

Fig.4 Aquated procedure of Compd.l and Compd.2 (0.30 mmol-L™) in physiological solution (pH 5~6, 0.15 mol-L™ NaCl,

50 °C) measured at 5 min interval. The absorptions changed by decreasing at 393 nm and increasing at 320 nm
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Fig.6 Cyclic voltammograms of Compd. 1 (left) and Compd. 2 (right) (0.50 mmol-L™) in (0.15 mol-L" NaCl, 37 C).
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Table 4 Oxidation, reduction and formal electrode potential of Compd. 1, Compd. 2 and NAMI-A
(0.50 mmol-L™) in physiological saline (0.15 mol-L~ NaCl) at 50 °C

Compound Red potential / 'V Ox potential / 'V E” ]V (vs SCE)
Compd. 1 0.034(B) 0.11(A) 0.072
Hydrolytic reductive product of Compd. 1 after 60 min 0.16(C) 0.21(D) 0.19
Compd. 2 0.029(F) 0.10(E) 0.13
Hydrolytic reductive product of Compd. 2 after 60 min 0.16(G) 0.20(H) 0.18
NAMI-A" — — 0.021
NAMI-A -0.021 0.062 0.021

Note: " data of NAMI-A are from Ref.!".
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In the left panel, four lines were plotted by relative peak area of coordinated-DMSO (~13.37 ppm, ®), free-DMSO (2.71 ppm, B), free-ligand
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ligand 4-mepy (=2.20 ppm, V) vs time respectively
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Fig.8 600 MHZ "H NMR spectra of hydrolysis of Compd. 1 (left) and Compd. 2 (right) in D,0 recorded at 50 °C
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