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Study on Synthesis, Crystal Structure and Anticancer
Activity of Complex cis-[Pd(bipy-ethyl)Cl,]
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Abstract: The complex cis-[Pd(bipy-ethyl)Cl,] (bipy-ethyl=2,2"-bipyridine-3-ethyl formate)was synthesized under
hydrothermal conditions. X-ray crystal structure analysis was carried out to determine the crystal structure of the
title complex. The crystal of the title complex belongs to orthorhombic system with space group Pbca. The Pd**
ions was coordinated by two nitrogen atoms of bipy-ethyl and two terminal chlorine ions, rendering a quadrangle
geometry. There are abundant C—H---Cl interaction, C—H--- O interaction and Pd-Aromatic interaction between
adjacent complexes. The inhibitory activity of complex with cancer cell of Hela, Hep-G2 and KB were
mensurated by vitro activity methods. The result shows that although inhibitory activity of complex is not as good
as cis-DDP, the complex still has strong ability to kill cancer cell. CCDC: 646162.
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th cis-[Pd(bipy-ethyl)CL] 5% &, Ho ok 74549 5 Fe AT+
R PR ] 1) 4 J g S A | 3 oo I O 4
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G2)FN I 5 b B 9 20 Jf (K B) Y 240 J 2 05 1, JOF 5 1l
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1.1 RXFIENE

DU SEA AR BRI 2,20 SR BE -3 3 - TR R
ARSI FHATA B, A8 R L E AR N i
4 Bl (Hela) , A 98 20 M (Hep-G2) FILA 11 i |- 1z 9 4
(KB 2 T & [ ATCC A 7, Bruker Smart1000
CCD 7 B 5 177 514 ; DNM-9602 il 5 43 BT 1% ; AE20
D N TA T G
1.2 REVEENGH&E

FREL 0.2 mmol VU A HER SR A1 0.4 mmol 2,2'-
IRIEIE-3 | 3- R AR UK S AR i 10
mL ZFERT S mL KBEFE 5 min, B IR 2 A 850
BN AE 90 CHRIMEAR Hm# 7 d, A5 C-h! 6
JEREE R, BIRE O MANT I TR PSS
R CHRCLNO,Pd [ LS (E (5 1H)(%)]:C 38.47
(38.50),N 6.88(6.91),H 2.95(2.98).,
1.3 BAYHMEEELE

Hela Hep-G2 VA } KB 21 Md 35315 7% T & AR
BN 10% 06 24F L35 ) RPMI 1640 i 32+, & T
37 °C. WBECR 5% CO, WEE FRAE AL AR 3%
I 56 IR 43 0 A M Ak o 50 A K B 1% 45 A
WEE AN EC R 5%10* mL™, PABESL 100 pL #F T
96 fLES SR, B CO, HiFeAihHigR, Higk 24 h
Jei | S B0 25 AT BE 4 N A B O )V B Y A
JSCAE T A S 1 K 7 A, TP 44 el 2 ) o A 46
B 2 U R, AR 3 AN AL, EE R
FENAREE RT3 48 h, 3¢ LIE W, BAL N 0.05% MTT
100 pL, 442205 F 4 h, 7% LI, LI DMSO % i i
LA IHORL, TEDE K 490 nm Ab | FH T AR ASCRS: I 4 LA
it 1) 62 BE(EL(OD R, 20 A Tl 38 =[ A oo 12 X 1IR)
—A soo( T2 ) A oo X 1) % 100%
1.4 SELEHNE

B2 0.20 nm x 0.20 nm x 0.15 nm K/ H
YEZ5 K 5381, {8 A Bruker Smart1000 CCD % B2 177

S, A S a4k Mo Ka(A=0.71073 nm) %8 4%
I8 12 293(2) K R JE F,1.95°<60<25.00°3E il Y, L
w-20 FH 7 FE S 13403 DTS AL, Hdl
SEATTST A 2481 4 (R,=0.113 5),1 693 A~ A] WL 441 5
M20 (| T 458 3 BT F S5 i B e 4 A &
Lp P72 50 OB IE A A 25 48 SR 4 0k fi
Hh o X GBI U 20 30l SR FH A% 1 [a) 14 0 45 6]
SV B R T T R AT A B B N R B
IE,ZAE W RIRE T IESS MR, Phea 25 HIRE &
Ji1 2 %1:4=0.891 3(3) nm,b=1.571 0(5) nm,c=2.090 3(6)
nm, V=2.927 0(15) nm*, Z=8 ,D,=1.841 g-cm™,F(000)
=1600,R,=0.0869,wR,=0.1746 [I>20(I)], ZE{EHF
P i e U IR AR I 23 010K+ (Ap),m=3 283 e +nm
M(Ap)i=—2307 e-nm™,
CCDC 646162,
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R E A] BRI A] K A= 19(T), HWR A8 90 °C e S 48
o RE AR A R R K RN B TR T A
—AREEE X R TR ROV, X TR
METIE B H T S B 5y (kA5 73.8 C)E &R
b, G PERGE 5 HBDA i AR R R I R A T
NEAC BB, 3 MR 55 B8 A 52 R AH X FiE Ao 2o 7
A REIRI D AT | I AR S W, LS Y
450 5 FATTH W HGE 09 7E R R R K, [PACL) S
HBDA 1R &, M H kK 7 iEB 204 Y Pd
(H,BDA)CL,- DMSO 1 4548 58 4 A [F] 195X 228 5
N 1A 38 B R T3 A G

BC & BB A WL 1, BC AW o
TLEMULE 1, BB AT LUE HECAh R 2
AN R FBARPA(C, 9 2 4 CLEF5 Pd(ID 2
FEABAL, J35b 24 CLIRF AN AL B T o
BEBC AT, B B A7 1) - 18 P9 3 B FE A2 4544, Pd-Cl
BRI (0,22 79 nm) KT PA-N B-F- 8K
(0.200 9 nm), Lk PA(I)EEF A 0 1y 4 4> A 4B 1 e
1 Z F R 360.01°,4% B N(1),N(2),Cl(1),C1(2)5 Pd
(DALsbF [ —AF1E, BeA9h Pd(1)5 i 9 i
AP g SR 0 ¢ R F R O 0.371 7
nm, BIFFTE PS5 A A5 5 3 Z 8] 55 4F 1 |, 3 Fl 2t
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Table 1 Selected bond lengths (nm) and bond angles (°) of complex
Pd(1)-CI(1) 0.227 9(3) Pd(1)-Cl(2) 0.228 0(3) Pd(1)-N(1) 0.200 8(10)
Pd(1)-N2 0.201 0(9) C(1)-N(2) 0.135 7(15) C(1)-C(2) 0.140 9(18)
C(2)-C(3) 0.136 5(19) C(3)-C(4) 0.134 2(18) C(4)-C(5) 0.136 5(16)
C(5)-N(2) 0.135 2(14) C(5)-C(6) 0.150 4(16) C(6)-C(7) 0.137 2(16)
C(6)-N(1) 0.135 6(14) C(7)-C(8) 0.138 5(17) C(7)-C(11) 0.151 0(18)
C(8)-C(9) 0.135 7(18) C(9)-C(10) 0.136 9(17) C(10)-N(1) 0.136 6(15)
CI(2)-Pd(1)-N(1) 94.8(3) CI(1)-Pd(1)-N(2 95.0(3) N(2)-C(1)-C(2) 122.3(17)
C(3)-C(2)-C(1) 116.4(16) C(2)-C(3)-C(4) 122.6(13) C(3)-C(4)-C(5) 119.4(12)
N(2)-C(5)-C(4) 121.7(11) N(2)-C(5)-C(6) 113.8(10) C(4)-C(5)-C(6) 124.3(11)
C(7)-C(6)-N(1) 121.9(11) C(7)-C(6)-C(5) 125.0(11) N(1)-C(6)-C(5) 113.0(10)
C(6)-C(7)-C(8) 119.0(12) C(6)-C(7)-C(11) 123.1(11) CI(1)-Pd(1)-C1(2) 89.90(13)
N()-PA()NQ) 80.4(4)

&1
1 30%)
Fig.1

(Thermal ellipsoids is of 30% probability)

BL G0 cis-[Pd(bipy-ethyl)CLy] ) 43 &5 ¥4 ] (1 2k 2

Molecular structure of complex cis-[Pd(bipy-ethyl)Cl,]

SACA I H A AW h A HiRIEM ) AR B S )
WAL X A0 55 1 T B — 45 IR 25/ (UL 2) IR &
Jig b0 — > R AR 5 480 19 07 B B SR T
eI, C-H---0 fEH ,(H---0 FE B/ 0.266 5 nm,C-H
-0 Jef 139.72°), M TIZAE FH B FEAE MR IE 1 2
ANFHHEAT i @ 5B Al
13.41°), SRl 7508 7 BA B Ml L
PR AR G U2 A, HL M-CL B B SR L
C-Cl #P A TEA S 588 FIB K C-H---Cl
SSAEHIN AR LA Y h 2 A FAEAE S+ N A
53 [B] C(4)F1 S(6) M FlvBE X Y C—H--- CI F FHIe
Hrpr c1Q)F S C3-HGBA)F C12-H(12A)E 1 2 4>
53 F 18] C=H---C1 EHI(C1(2)-H(3A)=0.276 2 nm, C1(2)
-H(12A)=0.280 1 nm), 5 C10-H(10A)JE Bl — >4+
M C-H---Cl YEFH(C1(2)-H(10A)=0.263 6 nm)., Tfi Cl(1)
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boa 5 C8-HEAYE B—7r F i C-H---Cl fEH(CI(1)-H
. (8A4)=0.2752 nm), 5 C1-H(AA)EIR > TN C-H---Cl
— o 6 1 (CL(2)-H(10A)=0.264 8 nm). X 5 i K {trans-
o [PACL(NH,Ar),],Ar'=CeHy-2, 3-F, (1), CHi-2,5-F, (2),
i & CeHa3.4-F, (3),CeHi-3,5-F, (4),CoH,-2,3,4-F; (5).CH,

Cg: N1, Cé, C7, C8, C9, C10
Symmetry codes: A: —0.5+x, 4y, 1.5-z; B: a—1, 4+, +2;
C: —1.5+«x, +y, 1.5-z
B2 MAEYEN o HEBUE R i — 4 R 45
O T 38 W AR T %)
Fig.2 1D chain was formed by -7 stacking interaction
(All hydrogen atoms were omitted for clearly)

s
L
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K3 BAYEid C-He---Cl 3 1E Al e 451
Fig.3 2D framework were formed via C-H---Cl

%L&

weak interaction

2,4,5-F5 (6),CeH,-2,4,6-F5 (7)) (5 OR A | %
Bl G Wi iR C-H---Cl $91EHTE be “F1HEIE L1
YRS R an Al 3,

22 EEYHIBERE

O C A 1 00 T I R T PR AR A R S A5 A

LAY BATC 75 #) B cis-DDP 8936 PEAE XS L 75 2 530
S aY W 7/ SR N T e

Fe A1t i 3
TS T S % Bl R A AGZ Y -83a YA TS

19-23]
o

PRSI ARSI DL Hela Hep-G2 1 KB 40 i A R 1 5%

Hir, 35 cis-DDP YEAT T X IR 45 ILE 2 2

s A DL AHR G A %t 3 g At 4 B A
SR P 0 o) 0 e LT ) e
BTG AR N AR 2R el T R TRE A kT
Hela . Hep-G2 LA K KB 2 g ) 1 B 41 v 2 (1C, 1)
535k 274 3.62 VL I 6.22(wg - mL™), M B cis-DDP

3 B A PE £ W S 3

i 1C THA3 14 0.97 .2.97 LA K 1.58(pg - mlL™) /4

LA AR 3 Rl A A B0 S EAR T cis-
DDP, {H B & P E/INE 1Cs 1 (<50 pg-mL)E B,

FUNZAL G Y BA WA B TR | X - 400 2
YRS PR Bt TEEN S HME,

R 2 EAWIT 3 T 40 AT B9 A0 ZE (%)

Table 2 Inhibitory effect of complex on the proliferation of cancer cells (%)

Inhibition rate / %

Complex Concentration / (pg-mL™)

Hela Hep-G2 KB

cis-DDP 0.75 36.90 20.39 17.65
1.50 66.90 25.65 57.15

3.00 71.41 46.78 73.26

6.00 80.42 74.31 90.51

12.00 82.70 83.42 93.38

cis-[Pd(bipy-ethyl)Cl,] 0.75 16.21 26.70 19.54
1.50 33.72 31.10 21.72

3.00 64.70 40.15 28.92

6.00 70.35 63.34 53.15

12.00 75.44 72.31 64.03

KT B4 T BB W) cis-[Pd(bipy-ethyl)CLy]
B E R AR BC A B ek B v TR B A A TC AR 1 3

BRI LW T 5 R R R IR AL B, e
Yoy R ViE G 54 43 F Z A AE Pd-JF 56
EH,C-H---0 YER LA K C-H---Cl 1E % Z R 553 1
FH o B EC G W 6k B 35095 20 B (Hela) 8 40 A
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(Hep-G2) RN 715 1= 12 96 200 JE (K B) 14 2= B33 A3 vk 1
ICso fH 530K 2.74 3.62 Fl 6.22(wg- mL™"), I H K
S Y 20 M R BE ) (B TE PEAS B cis-DDP,
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