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Selective Cytotoxicity of New Platinum (II) Complex
Containing 1,3-Bis-phenylthiopropane

Young-Soo Rho*, Kee-Joo Yoon, Kyung-Tae Lee,
Sung-Goo Chang* and Jee-Chang Jung*
College of Pharmacy and *Medicine, Kyung Hee University, Seoul 130-701, Korea

Abstract — A new series of highly water soluble platinum(Il) complexes {Pt(ID[1,3-bis(phenylthio) pro-
pane](trans--1,2-diaminocyclohexane) (PC-1) and Pt(I)[1,3-bis-(phenythio)propane] cis-1,2- diaminocyclo-
hexane(PC-2)} were synthesized, and characterized by their elemental analysis and by various spec-
troscopic techniques[infrared(IR), *C-nuclear magnetic resonance (NMR)]. In vitro antitumor activity of
new Pt(I) complexes was tested aganist P-388 and L-1210 mouse lymphocytic leukemia cell lines, PC-14/
P, PC-14/ADM and PC-14/CDDP human pulmonary adenocarcinima, DU-145 human prostate carcinoma,
HT-1376 human bladder carcinoma, ZR-75-1 human breast carcinoma, MKN-45/P and MKN-45/CDDP
human gastric adenocarcinoma cell lines using colorimetric MTT[3-(4,5-dimethyl thiazol-2-y}-2,5-diphe-
nyltetrazoliumbromide] assay for cell survival and proliferation. PC-1 showed active against L-1210, P-388
leukemia, human lung, stomach, prostate, bladder and breast cancer cell lines, and the antitumor activity
of these compounds were comparable or superior to those of PC-2 and cisplatin. The nephrotoxicities of
PC-1 and PC-2 were found quite less than that of cisplatin using MTT and [*H] thymidine uptake in rabbit
proximal tubule cells and human kidney cortical cells. Based on these results, this novel platinum (II) com-
plex compound (PC-1) represents a valuable lead in the development of a new anticancer chemotherapeutic
agent capable of improving antitumor activity and low nephrotoxicity.

Keywords [] Selective cytotoxicity, platinum (II) complex, thymidine uptake, nephrotoxicity.
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g, Aol FES v 0
#H Rho 5" 7 Jung 5 & carrier ligand 2
trans-, transd % cis-1,2-diaminocyclohexane(DACH)

[e]

=}

=, leaving group °ll diphosphine & %¢l38t A=
& MFADEAE 3981 E9] cancer cell-lined]
W3 in vitro FAETS} E7] W QA Qxuy
FAEA W3 in vitro AEZRL-S CDDP9} Bl
E$ v} 842 CDDPY} AFSE videl, AAkal
M| digh A 3Z=/d2- CDDPel Hlsle] #A3] 7+
A¥ g D) A Y-S FAd vk k.

ool MA} T& AIEAS AR A EL wiZAkx)
E NEso g by wigakde) EARE FEE
XSO = carrier ligand=X DACHY trans-41¢} cis
A E, leaving group 2 A= 1,3-bis(phenylthio)pro-
pane(PTP)E AME3lo] -84 Eghul9ixpe] Wzt
Q) [Pt(trans--DACH) (PTP)] - (NO,), ¢} [Pt(cis-
DACH)(PTP)]-(NOy),& $d3tsiod, o] =g W
FADAA] i vitroolX 752 A x| h3 et
A3 A B E7jAlRA| e} Azl theh AEx
A& AES vF fod AHE I},

AEHYY

AEHME —K,PtCl,8} PTPE AldrichA o] EF A
oS AME-3t31 2, DMEM, soybean trypsin, fetal
bovine serum(FBS), penicillin G, streptomycin,
Ham's F,, 9 RPMI 1640 8%+ Gibco BRL(Grand
island, NY) AR #R5-& *H-thymidine 2 Dupont
NEM products(Boston, MA)°ll A &t} Insu-
lin, transferrin % hydrocortisone, MTT, CDDP
transferrin ¥ 7| €} A2k Sigma(St Louis, MO)A}
o] AIF-S ARE-3I3IT). L-12107% P-388(mouse leuke-
mia)}> 7= 2] National Cancer Instituteolr @z
B2 Fgo}l A3 0 n, DU-145(human prostate
carcinoma)$} ZR-75-1¢human breast carcinoma)+]] X
=AY dATAE L] MESF 23 0T HE, PC-
14thuman pulmonary adenocarcinoma), PC-14/ADM
(adriamycin-resistant human pulmonary adenocar-
cinoma), PC-14/CDDP(cisplatin-resistant human pul-
monary adenocarcinoma), MKN-45(human gastric
adenocarcinoma) £  MKN-45/CDDP(cisplatin-resis-
tant human gastric adenocarcinoma)Al| £+ &= ¢

AP MEAYESAITAZRE Fobllo} ARg3IgIT),

AEHSE - Aol AMS 552 AF 1.8~2.0kgS)
= 2715 ST ERNE FFo ARSIt AL
e ARFA ARREFDY 1 EAIEE ARSI, 2
e B AN 258 F7b 2AEE ARl
A 273 AE A AR 3 AMgslglon], A%
& 23 £ 2°C oA AAET,

W= () &xie| £y

(trans-£1,2-diaminocyclohexane)dichloroplati-
num(ID-[Pt(trans-FDACH)CL] - K,PtCl, 1.8g & &
Fr 30.0ml o] &k Aol trans/-DACH 0.5g&
ST 16miol §3iA1A M8 718k, 5% NaOH
SAOE pH 6.5% 30 A&ola 317t wakslo] wb
Az S SNERS sl BR 3
AHE F RFgazste] FAFY 1558 Atk
=& 934%). =°ll %7 9201, ethanols 2] A7]&
o & wgolgitt,

(trans- £1,2-diaminocyclohexane)dinitrateplati-
num(II)-[Pt(trans--DACH)(NO,),] - Pt(trans-I-
DACH)Cl, 382g& S5 10m/ o dEr]7) 1,
AgNO, 34 g& 55 100 micll 81174 F7tsigick

o)

oAFsto] PHE AgCle AA3LAL, O AtsE
T FEARZGI A NG S SHEE A
At MAAPE 328 AAHTSE 9%55%). &
ol 94 ethanols 714 oll= Fgol Tt
[1,3-Bis(phenylthio)propane](trans-£1,2-diami-
nocyclohexane)Pt(Il)nitrate-[Pt(trans-LDACH)
(PTP)I(NO,),( 0I3} PC-1) - Pt(trans--DACH)NO,),
2g= THT 10mlo] gafigt gho] PTP 12g&
acetone 20 mioll XY §AE wRlkshAA F7)s)
KAk 22 HREAIRL & IRESRE) S fAet
A FANZSl] SONERS A B7 APgAsie] W)
8% [P(transJ-DACH)PTP)INO,),- H,OM.W. 695)
12g& AU} B 52 acetone U ethanol 5
of & Hgolqltt.
(cis-1,2-diaminocyclohexane)dichloroplatinum
(ID-[Pt(cis-DACH)CL ] - K,PtCl,(M.W. 415.11) 2.5
ge THE 200 mioll GIAA WhS-gT) W@, cis-
DACH-2HCI L13g& THF 2.0mio] &3A]A W
SART AR FN A ES 3647 A Y glass
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filterZ $5}0] FRlustn FHFE ool AFAS
o] [Pt(cis-DACH)CL,] (M.W. 380.2) 2.1g & &3t
(FEF 913%). o] B4 & &3=7A ¢Fon
ethanol 59 F71 &A% d&olUTt.
(cis-1,2-diaminocyclohexane)dinitrateplatinum
(ID-[Pt(cis-DACH)YNO,),] - $1 2] @AlolA foizl
[Pt(cis-DACH)CL] 1.0 g& =4 8b&&719 S7F
25.0mlell FEAIZ) 3 AgNO, 89¢g% 5HT 10ml
of gajrA kg7l Friehal A&olM 2403t &
ok sukalel whSAIZITE HESE-S ARgtel et
dheZo] WA AgCRIAT mihg-E-8 AASkL o
g 7ebEES & FAnzscich A% W AR
28 SR AEARK [Ptcis-DACHNO,),] M.W.
433.2) 198g S 4Utth. o] EAL Eol= x5
ethanol 58] 718l FEolglth (58 90%).
[1,3-Bis(phenylthio)propane](cis-1,2-diaminocy-
clohexane)Pt(IDnitrate-[Pt(cis-DACH)(PTP)] -
(NO,), H,0(0[8 PC-2)- 8 wAlelA dojz
[Pt(cis-DACH)- (NO,),] 1.5gS F#5 15.0mle] &
8|3t PTP 0.9 g< acetone 30m/ol| &3iA1A o]
gobe ksl F7isigich 2417 WAL & 2
o ZHotol SulE fAGtT FADLEA.
712 MR ATME| tieF - Jungs V) W
o Falgion gokebd, AF 2.0kgde] BE7IE
cervical dislocation®ll 2l X|AAIZ] TR, A A
Zalal ATHE B3] QAL SFLH(PBS)YS FUst
o AHslgich. thAl DMEF A2 23] AHe &
0.5% Arspdgae F9lsta, Al gAnke Hhelsto]
DME/F,, Hi =] 2| Dounce-homogenizer® w72
3} A]#t}. Homogenator 2 253 um mesh filter &
E3A17]1, 83 um mesh filteroll FoFdl AMlxegat A
T2 DMEFF,, iAol %7131, Ab#]%E magnetic
stirring barZ o]-&3to] AlFEARES AAS T 14
3. trypsin inhibitor £} collagenase(10 mg/ml) & %
o} 287+ A4 aekst $- insulin(s pg/ml), trans-
ferrin(5 pg/ml) 2 hydrocortisone(5 X 10° M) & 3
7¥st DME/F12 siiRlel] F-f-A14 224 widgalel
7 %38}3L, CO, incubatorell 4] 37°CE 253% wiekst
Wk
Qlx|o| A AlmF MIZES| BiRF—Jung 509 Y
& Hgsio] Ayt WA, At AAlres
& PBARRE WS AEsle] PATAFAE FHs)
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I, penicillin G ¥ streptomycing 3-8k DME/
F,pH 7.4) 8lA 2 53 AH £ th5, renal
capsuleZ AL messE AMESIo] A ARRS SHA
Feke ok Fo skl FAskete] dAH
DME/F,(pH 7.4)°l #2714t} Trypsin inhibitor
9} collagenase(10 mg/m)S 02 m/4 P11 28¥3+ 4
o)A BloFst 3, insulin(5 ug/ml), transferrin(s pg/
ml) 2 hydrocortisone(5 X 10° M), prostaglandin E,
(5 X 10" M), triiodothyronine(5 ug/ml) % 1% FBS &
a5t T wix|ol] A7 wieFEAlel HE kAL
37°C, 5% CO, incubator 9|4 2 7t Hjekatoitt.
MTT assay - 3AIEE 22 10° cellml 5 5%
RPMI-1640 medium®l 34j3tx, $4¢ HaAD}
A 5uM ol d 500uM EEZ RPMI-1640 medi-
um o 2 ZA3 T 96 well titer platec]l M E 3|
A 0lm ¥ Z4HE 52 FZA 0.1mig 7t
482)7F Eet vjoFsigict, vl &l 5 ug/miEs s
MTTE9 50 wa-& 7kate] 4r3t uiekst - 35
< AAsEL DMSO 50 We 7Heted JAES GaiAl
71 th3 ELISA Reader® 570 nmollA 358 =
Ak v geFR 2 cisplating ARSI, 7
Aglo) U oA wikd AETE HETCR
FRon, B oS A&l @t cytotoxic
index(Cl, %)y& 5t CIZHE FFAZEHCC,)

TEE AEIIT.

ARo] B
SH-Thymidine uptake assay — U=} wjF3le] 7
oA 10Uo] H3kE E7] A2 29 Al A4
AlE 2 QA2 A Al A TS 24well plate]] 2t
welld 10708 HEskw 1717 St wioFsisith. o
Al o37)e] 7} welld 50uMo] S 5% @ F(ADEA
2 713t % 37°C, 5% CO, incubatoroll A 48A17F -
ok vieksldth. 1 uCimrs =2l *H-thymidines 7}t
S thA] 2447 ok ookt trypsinA €], 1000
mpml 2 AME st ¥ AEFE 10% trichloro-
acetic acid ¥ QArSFTENoZ HHT thE, 05
M-NaOHE 7}5o] 37°CollA 2A1F &<t gafjA17] L
05M-HCl1 & F3tA1Z1 ¥ scintillation cocktail 10
ml o] &2 scintillation vial o 0.1m/ ¥ FA B-
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counter(Beckman LS, 5000TD)E Z7%3}it} v]m
°F=2 CDDPE AME3Ion Agle] 5% =
AoE wjoket MEIE tixFo sl 100% thymi-
dinedH-&% a1, 7 HAefl w2 thymidine 4%
HENE HEY YL gt

SAME| - BE AT HEA 2 E20AE HA)
sl 7t 77k Blw Student's t-test® ARLEIIO
, 273 vzEle] P<0.052 m EAFeR 89
Aol ki ATt

4

Y=z (D) &2l &4 - [PtCl(trans--DACH)] 2
[PtCL(cis-DACH)F= o[u] HatEo] Q= ubdof wla}
8ISt o] Be AR Bae Bo Ui
doltt. WA CI -8 NO, & X8AA 84
%! [Pt(trans<-DACH) - 2NO,], [Pt(cis-DACH) - 2NO,]
% 3l3lch o7]o PTPE 1:18 ®HSA)A [Pt(trans-
I-DACH)(PTP)]-2NO, ¢} [Pt(cis-DACH)(PTP)]-2NO,
o] EFwiAA W aD) FAE $AYEA.

IR spectra®] 593 #57)d w2 FE5gs=
Table Iof] FEAISH e} o] [PDACH)PTPLNO,=
phenyl 71olA Fal=&= vS-C 9 &7t 1441,
752 cm™ oA, NOy ol A RrefHl s F43hs 1384
em™ofl ZeHAl ERa 9los 9] NH,9) B5uk=
3434, 3023 cm™2 #1E3 0™ transdH 9} cisH] A}
o]&] Aol A Ut

BC-NMR9] #41& Table ol VreRd ule} 7ho o
[Pt(trans--DACH)PTP)] - 2NO, ©] phenyl & C &

Table I - IR Spectra of Pt(Il) complexes

132.8, 127.7, 131.5 ppm °| 4] bridging CH, & S 9}
Z2gst 2709 C& 24.0 YwR)= 25.1 ppmollA, 1,2-
diaminopropane 2| C+ 7}7z} 63.2, 38.2, 32.2 ppmoll
Al g1 = SISt Peakd A4S King 59 &
S FIE FPsHen 9 ANE £3 & o
DACHS} sulfure= Py} vl Agheatod Aatd o
2 EAQTE FAEct.

In vitro &4 & 1}
Az o) EA% PC-13} PC29) MTTEA o] o5t
o] P388, L-1210, DU-145, HT-1376, ZR-75-1, PC-

Table III - In vitro antitumor activities for cisplatin and new
Pt(II) complexes in various cancer cell-lines

. CCq(uM)
Cell-lines
CDDP PC-1 PC-2
L-1210 473 £ 517 624 + 824 2458 + 21.36
P-388 782 £ 910 745 % 7.72 277.2 = 2028
DU-145 62,5+ 744 60.6 + 6,56 184.0 * 29.85
HT-1376 751 =835 79.2 £ 871 225.5 * 2541
ZR-75-1 516 £ 722 50.8 = 643 1974 = 22.53
MKN-45/P 423 =585 42.7 * 6.24 1805 * 20.27
MKN-45/CDDP 118.7 * 15.06 51.9 * 7.25 1922 + 21.44
PC-14/P 784 £ 707 756 L 8.46 285.1 * 33.66
PC-14/ADM 826+ 9.71 81.0 * 849 279.7 £ 36.50
PC-14/CDDP  194.5 * 20.75 80.8 * 10.26 2804 * 35.77

* CCq, : Mean cytotoxic concentration.
Results are the mean * S.E. of three independent experiments
performed with MTT assay.

#* Cell-lines : L-1210/P-388(mouse leukemia), DU-145(human pro-
state), HT-1376(human bladder), ZR-75-1(human breast), MKN
-45/P(human gastric), MKN-45/CDDP(cisplatin resistant human
gastric), PC-14/P(human pulmonary), PC-14/ADM(adriamycin
resistant human pulmonary), PC-14/CDDP(cisplatin resistant
human pulmonary).

Compound vNH, vCH(phenyl) vS-C vNO,
[Pt(trans-I-DACH)(PTP)] - 2NO, 3434, 3023 2934 1441 1384
[Pt(cis-DACH)(PTP)] - 2NO, 3442, 3055 2935 1440 1385
Table I -°C-NMR Spectra of Pt(II) complexes

Phenyl group Bridging CH, Diamine moiety
Compound
8C, 8C, 4 &C,, 8C, 3C, 8C, 8C,, 8C, 8C,;
[Pt(trans--DACH)PTP)) 129.0 125.6 128.0 23.6 27.9 0.9 31.9 30.6
[Pt(cis-DACH)YPTP)] 129.0 125.6 128.0 25.4 20.0 575 30.6 279

&:ppm from TMS
DACH : diaminocyclohexane
PTP : 1,3-Bis(phenylthio)propane

J. Pharm. Soc. Korea
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14 3 MKN-45 59} M EFol &t in vitro B
432 Table I ol YERARATE.

P-388 3} L-1210-Mouse lymphocytic leukemia
cell-lines?) P-3887} L-1210] thdt 232kl PC-
13 PC-29] &otads wroEdor MIELS Y
el T, PC-1& BlwekE<]l cisplatin® A&l thE
3 FUEAYE Holt Whde] PC-2 PC-10 Hlgtq
dAA3] 32 AEE5ASE JeRiT.

DU-145 - Human prostate carcinoma cell-line §J
DU-145°1 th&t PC-19] etedolr= P-388 9! L-
12107} B3l FEEA4Q) Mg Holal, 5~
25 uMe] W& FholMe AtadE IWE + U
O} 250 uME oA 8 cytotoxicity index(CD) 70.2
%EA cisplatin® CI 185%X.t} -3 IUEAS
Ho)gl1l, PC-2& 500 uMe] 2 FEoAt et
gd-& Hollar, 250 uMe|te] FEeliA= CI 50%
gt gtans AT & ST

HT-1376 - Human bladder carcinoma cell-line ¢!
HT-1376°] thgt PC-19] ¢ta s 250 uME 5= ©]
Al aetgd tizekE<l cisplatin?) FAKE A4
Ae Bo| T, PC2¥ 500 uMo] s5AME Tt
R v i el=

ZR-75-1 -PC-1 -2 human breast carcinoma cell-
line ¢! ZR-75-1°l di&}tod 250 pM &= 0] gl A CI
62.3%ZA1 cisplatin?} thset E4& Hehis wbad
PC-2 500uM2) ¥& FEelAlwo] 51.8%9] CIgt
S YeRIS B e 5elM e It 1
A skt

MKN-45/P 21 MKN-45/CDDP — Human gastric
adenocarcinoma cell-line?! MKN-454| 32 75413
(MEKN-45/P)oll T3t PC-19] &4a 7= 50 uM F%
AMHE CI 61.5%24] thZFES] cisplatin® o}
o gt ads vehd Wi PC-2:= 250 pMellA
55.4% 2} 500 uM ol Al 64.3% 2] CIZ A PC-1¢1 B
3lo] HA3 v MEEE Ho|qrt.

Cisplatinol }4-¢ UJER= MKN-45/CDDP A%
9] 739= cisplatin®] B FrelA dtE/do] 5
el Kt Asksle] dfion Az e WaE
AFAE HUE WS HolA 4 T AlEelA
9} FAbe FAEAAE FA B

PC-14/B PC-14/ADM 2 PC-14/CDDP - Human
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pulmonary adenocarcinoma cell & 74 8 (PC-14/
P), adriamycin /3 3 (PC-14/ADM) #} cisplatin 143
& (PC-14/CDDP) ol thate] FHashs HES
PC-14/Pll W3l PC-12 thAlA SR cisplatin®}
AV A ZEGS eI O, PC-2&= PC-19] 3}
o] HA3] ¥ g8 Bt PC-14/ADMe]| gt
UL A AEToM e} fABsISIeH, PC-14/
CDDPell iM% cisplatin® A FEolx A Al
IR I gggido] @A) AstEo] U
250 MM & 50% 7 =¢8] CIE WeRd HHd, PC-
& 28 AEF(PC-14/PelM g vdt A3 o}
B ATt

AE MESY

E7)9] M= MM cigt 4 -MTT
assay®Holl 23t £7]9] AT gt AXEEAg
2 Table IV o] AJAIg vt} 2ol PC-13} PC-2 9
7] FAM R ARl st HHAEE v
(CC, = 2859uM 3} 456.7uM ZA] cisplatin 2]
42.19 pMell vt} FeJatAl (p<0.001)%2 A4S B
ogitt.

Table IV — Comparison of cytotoxic activity for cisplatin and
new Pt(Il) complexes in proximal tubular cells of
rabbit kidney and renal cortical cells of human kidney

CC (M)
CDDP PC-1 PC-2

Rabbit-kidney 42.19 * 2,98 28591 * 25.64* 456.73 * 28.93*
Human-kidney 44.92 * 2.79 238.83 £ 12.70* 454.14 * 28.17*

CCs, : Mean cytotoxic concentration Results are the mean & S E.
of three independent experiments performed with MTT assay.
CDDP : Cisplatin, PC-1: [Py(Il)(trans-I-DACH)(PTP)] - 2NO,,
PC-2 : [P(Il)(cis-DACH)(PTP)] - 2NO,.

* Significantly different from CDDP-control(*P<0.001).

Species

Table V — Effect of Platinum(I) complexes on “H-thymidine
incorporation into primary cultured proximal tubular
cells of rabbit kidney

*H-thymidine uptake

Group (10 cells) Uptake rate (%)
Control 598.3 = 75.15 100.0
Cisplatin 9.0 & 3.46 15
PC-1 2725 + 41.72 455
PC-2 364.7 + 47.45 61.0

Concentration of Pt(I)-complexes in culture medium : 5 X 107
M, PC-1: [Pt(II)(trans--DACH)PTP)] - 2NO,;, PC-2: [P(ID)
(cis-DACH)(PTP)]-2NO;. Values are means + S.E., All the in-
corporations were determined in triplicate.



374 o 2 sl

oV - BT - AR

Table VI —Effect of Pt(Il) complexes on *H-thymidine incor-
poration into primary cultured renal cortical cells of
human kidney.

*H-thymidine uptake

Group (cpm/10° cells) Uptake rate (%)
Control 621.3 * 56.01 100.0
Cisplatin 87 +t514 14

PC-1 235.4 * 21.38 379

PC-2 352.5 + 34.75 56.7

Concentration of Pt(Il)-complexes in culture medium: 5 x 107
M, PC-1: [Pt(I)(trans-Is-DACH) (PTP)] - 2NO,, PC-2: [Pt(1)
(cis-DACH)(PTP)] - 2NO,. Values are means + S.E., All the in-
corporations were determined in triplicate.

*H-Thymidine incorporation’dgell €3+ 7|9 Z
AME=E M| digh 542 Table Vol Vel wle}
o] cisplatin® AU uptake rate(1.5%)<ll B]8to]
PC-13 PC-29) AlXW uptake rate= Z}Zt 45.5%
9} 61.0%% el T HAY AXU uptake rate
7} B3] wol, AR HFEHe E7AEAM T o
g A xS0l A3 Wkt

QIxle] HAMIIEME Chet S4 - MTT assayd
ol gt AAe] Fd A -ME tiFt Fg
cisplatin th 9] 1/5.32(PC-1) 7} 1/10.11(PC-2) & L}E}
WO 7 cisplatin® MEZA BT} #FA3] okt
(Table IV).

A A AN EAME th3k 2 A A9 °H-
thymidine uptake A =7} PC-1°14] 37.9%, PC2&
56.7% 27 cisplatin uptake rate 1.4%l H]sle] &
J3HAl(p<0.001)=A VFERE A1) AAIEe tgt
E4do] cisplatinel] Hldle] f-2]3HA WSkth(Table V).

I &

WA ] 3tql CDDP+= Rosenberg s '™®
ol in vitro FUENE FHT F 1L dA
59 a3 aRHoE 2ojA 3 gloit AA
OF A% AEA Fol shite] AR AFE T
ch wetd CDDPE wHdE wekslr] g A7t
gaslA HaiEo], CDDP thgh wahide o)
A gk, By 5% Sera el Ba st et
spectrums 7FAHA F-2Zrgo] AE T 484 2
S =L oAd HFFA7 spRE o} g,

W ANEAE EdEAde] Fel 39t spectrume
A3 carrier ligand®t =84, eHg4, wkg-Adf

SR leaving group B 54 2590 Pt=
A=l gledl, ©l& carrier ligand9} leaving group
=
A
T

=

=
-
L

2

2] BZE niFoRy Be WIsliEs dg
PR

Carrier ligand®] amine2 3@ 93 947}
e} &, W37 DNAS] Ak 238 o) amine
ugizte] 2ol ola] DNAAKE T A5 ahg-3 ahe®
DNAZ} B88dE 71 Qo= 2 wigixle] Edow
FEE g ZoE FHHCE WA carrier ligand?]
FteAlo] we} DNASH A3t o) Jazkgo] dei|
Al Ha MEZe| Age] 22 Flo] ko] gk
o2 Helt}, f&% carrier ligand 24 1,2-diamino-
cyclohexane(©]3} DACHYS B $IA}E K= W32k}
gotgAdo] Q= o7 B FHo] Q) #2

Fr &% carrier ligand 2} &hvE4 DACH = cis,
trans4 ¥ transdAE EelE & 31, o]E2NH &
¥ BEEA Sl trans-DACHS] &t@4do] 7}
Z F01 cis-DACHY 2540l 71 W Aoz
g A U P

Lo =) gRigs 1 56 ol X AAZ
leaving group®] F&E 1A k& = Qick A
off Foig WIMAAE AT £33 5 leaving
group®| 7HrEEElE ol WojA vheH, o] B4t
DNA| A3ro 24 DNAS] JAE A3l AES
A& GorA Aot wEb WM gtEge
carrier ligand$} leaving groupS WH3lA| o what 3¢
8, 784 2 e & FES FA frpo

WZHIHABIHENA leaving groupe] ol £ 4
F2F0] DNAZ7]9lel thiolZ1E 7HAL Q= FAAE
o5 A A & A1 olohre: 2g-2 et
A= BAIGle] ST YERA B Reg &
H & Uok® o]fH 07 Hol leaving groupl] o|g
o] IS LeERET SloiM £33 Qglow
Z2hg3he o 4 Stk e ojge] |E & 79
= 4AHE2) DNAS crosslinks}’] Aol oh& AA)
@A Agste] =4S 4o 4 31y, vz
leaving groupd] o|ggo°] At IIaAE WA3ek
¥ ohet, BAAT e Mgz i
HoF AIEHE VU 5 QA ot webd -t
‘do] Hojd wig ZA| 9 sptels AAE o2 E-S
7}A & leaving groupd] A €& HQ® 3174 g}

A, DACHZ carrier ligand® 3+ w239 &
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oA of thste] Connors,® Clear™ Gales®-2 dichlo-
rod|e] WFAAE FHPste] 152 Fel thated
A+ vk 9lem™, Kidan™ & trans 3}, transd A,
cis A8 7+ o] A% trans-DACH ¥+-& A&l &}o]
leaving group ©. 24 oxalic acid ¢ malonic acid &
& Wt2A)A 7+Z} Pt(oxalato)(trans--DACH)[oxalip-
latin] $} Pt(malonato) (trans<-DACH)[1-PHM] & %
A8 5193 00, o]F oxaliplatine F/do] 3L <F
A O qD #HAQl Ao oA Ut

o] AFo| A= carrier ligand® A trans--DACHS$}
cis-DACH &, leaving group ©l|+= 1,3-bis(phenylthio)
propane(PTP) & Z}z} WH3-Al7 [Pt(trans--DACH)
(PTP)] - (NOy), 9 [Pt(cis-DACH) (PTP)] - (NO,), &
sl on o]E WD) it AU, E
712} 1A|S] MEE xS B 9 Al A Az
Ao gt A1=AS =1 CDDPY vl HESIAH
In vitrool¥19) LT} WS Ao Z QAT
3+ cytotoxicity index(CD 24 E&3IH, CI 50%
ol g AuaFe] Fgow Yty et

o] Age AMgE WFADAHE P-388 ¥ L-1210
mouse lymphocytic leukemia cells®l] th&te] Ts%
o= CDDPs} frAlst dtdHds vehliglont, A
FLo)A= CDDP o wx|#] Balaict.

MKN-45 human gastric adenocarcinoma cell €]
A%l AAe BE Frold CDDPg tiEdt gt
A& Blom, 53] CDDP Ad/de] 44
MKN-45/CDDP cellell tigto] &rgdo] 5315t
38 PC-14 human pulmonary adenocarcinima cell
9] 7% PC-14 parent cell ¥} cisplatin resistant
PC-14/CDDP cellell 31oJ4= CDDPS} A<l fAbst
FAANE VER)E HoF njRo] CDDPo| #3o]
71 MKN-452} PC-141 o3t cytotoxicity~ Lt
2 AAEE oz Y7tEt.

Ajzo] st WFADAtxl= CDDPell Hlgte] &
3] W& 2545 vehd Ak ©]3E CDDPY
carrier ligand ¢! diamine & DACH & X|$A17 1,
leaving group& 24FY] Cltiilel PTPE X §HA|
7lo2M Hr} 9k dtarsl ol AlsAe 7
28 Holx Aol obdrt AAXH .

A EE(E7])o)A proximal tubule 43 A EQ]
primary culturer Chung®e] &Jsle] A So=2 HY
HAEd 2 Aol s FUg e A8FE 9
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QA AE] primary cultureS A3slo] M ES
A& F3skdet. o] AW 232 hormonally
defined medium$ AME-&F7] wfiEell ARomEe] F
21-& W& e Aolrt.

In vitro A A 2] 2 5A4E& Z75t=0] Mortine %
Borch® &= pig & proximal epithelial cell line
LLC-PK;& cisplatin®ll &8t 215A4E SHsted £
2 modelo] Btk 3 b oy, o] A=
primary culture cell& ©]%& X cell lineol] H]
slo] B}t £ data® D& SU%leH, o Al
£249] index & ZA7sh=®l oI rabbit kidney
proximal tubule cell ¥} human renal cortical cell 2]
primary culture cellg &8-3l% o] vl&z & A
o7 M7rHT).

4 B

71&0] ARMy wFEAe| nisle] aetart st
I, e AEA T2 54o] Aste MRS 84
W2 S 7St} carrier ligand®A] diaminocy-
clohexane(DACH) & trans-/ ¥ cis A&, leaving group
© &4 1,3-bis(phenylthio)propane(PTP)E =45}
e A BFZAAZA [(transd-DACH)
PTP)]- (NO,), (PC-1) ¥ [Pt(cis-DACH)PTP)] - (NO,),
(PC-2) & FA 3.

PC-1 & PC-2 = IR spectra % ®C-NMR £4-2
S8l 9o EAUS FRIBIOH, MTT assay ¥
of] 2]3}o] 1.-1210 2 P-388 mouse lymphocytic leu-
kemia cells ¥ PC-14 human pulmonary adenocarci-
noma % MKN-45 human gastric adenocarcinoma
cell &) parent, adriamycin resistant cells ol t3st &
AgHdo] Holx|7] dgker, 53] CDDP WdAlzel
st sergidol Atk A AAMEF DU-
145 prostate, HT-1376 bladder 2} ZR-75-1 breast
carcinoma cellsel] tj8}] PC-1 PC-2o0 H]3l] &
T8 FAddd g HER.

MTT assay ¢ *H-thymidine uptake 2382 ¥
E7)9k Q1A AHA AL tist 5448 AT
CDDPe| BJ3}e] 2l=7do] fofstA] Aake]is-g &Rl
stiTt.

ojx4ke] AnZ Hol transd-DACHS} PTPE 373t
= gk WZMEAE CDDPE vl SdddS

Lo
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Bl v, E7)9} QAle] Asd AlsEe) 1|9 AlsA
Zzlo]] vl EAo] #A3] AU HE nF
of, AZ2 WA PC-1& ¢ko ozl o
T2 AESE FeKo] glon, FF e Fetsiere
AR AdE 7heAdel SRz AZdrn,

HAte| 2

B A= 199995 A uiEty dy) 2 BaEx)|
B AR go 7 $3E]9)7]e) o)of ZARE =}
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