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Abstract: Cis-dichloro[(1R,2R)-(-)-cyclohexanediamine]platinum(Il) is an anticancer drug or an
intermediate for the synthesis of many anticancer drugs with the carrier group (1R,2R)-(-)
-cyclohexanediamine. It was synthesized by two conventional methods with a yield of above 90% and
characterized by elemental analysis, '"H- and '3C- NMR, IR and X-ray single crystal diffraction analysis.
The single-crystal structure cultivated by a solvent evaporation method contains one crystallization water
molecule, belongs to monoclinic crystal system and C2 space group, the unit cell parameters are a=12.753
nm, b=6.8749 nm, ¢=12.325 nm, a=90°, =97.577°, y=90°, V=1071.1 nm’, Z = 4, Pd-N bond lengths are
2.047 and 2.027 nm as well as Pd-Cl are 2.326 and 2.330 nm, respectively, and Pt>*, N and Cl is not on the
same plane, which may be due to the presence of one crystallization water molecule and N-H---ClI
hydrogen-bond between two staggered molecules.
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Fig.1 Chemical structures of cisplatin, oxaliplatin and

cis-dichloro[(1R,2R)-(-)-cyclohexanediamine]platinum
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Fig.2 Synthetic routes of the target complex

22 TGRS

SHE GRS [(1R,2R)-(-)- & & 4A
BT ICER T, MZA AP &N 50.88%,
58 B IR (51.32%) A —8 b &+ C H.
N JCE & & A 5 8 C(18.31%) H(4.09%)-
N(6.88%), 57T CeHuN2CLPt H &t RIS E
C(18.95%)~ H(3.68%) N(7.37%)YI&
2.3 IR

HAx b & Y07E DMSO-ds 1] 13C NMR i Kl i

Kl 3 fias, AR 010, 126 MHz)N: 61.98(m),
39.52(dp, J=42.1,21.1 Hz), 31.47(m), 24.01(m).
L, 61.98 ALIE IR AR B IR BRI U6, 39.52
AL EIE TR T DMSO-de 16Kk, 31.47 1 24.01 H
A VS BT 2R LR R RSB (10 . 15 TH NMIR 15 14
FAeh, RO e R B S BOA OB B IR R A
NSRS i A= Va2 2 ¥ SN TS



#S1 A - & (LR,2R)-(-)-H B ] & AN & 5 S RAE 103

C(m)
v 31.47
n Atp) B(m)
L(” 98 L 52 24.01
< g & ¢
o — =) =)
70 60 50 40 30 20 10 0

& 3 {LEPIR 3C NMR # &
Fig.3 3C NMR spectrum of the complex

HAxb & 97E DMSO-ds () '"H NMR i &l 4n
Kl 4 Fiow, AR 6106, 500 MHz) A : 6.44~4.92
(m, 4H), 3.33 (s, 1H), 2.50 (p, J=1.8 Hz, 1H),
2.42~2.06 (m, 2H), 1.98~1.79 (m, 2H), 1.56~1.16 (m,
4H), 0.98 (dddd, J = 32.3, 12.2, 9.0, 2.5 Hz, 2H),
-0.01(s, OH). Hr, 6.44~4.92 AHYZ HIGHET 2
MHEFERIE, 3.33 kb HLIE N DMSO-ds HH%H 7K 1)
A&, 2.50 AbFEIERE DMSO-ds FH AL A4,
2.42~2.06 A% UG BT BR AR ) O R A
1.98~1.79. 1.56~1.16 Al 0.98 =AbL EiKkK H T
O3 O 0 FF LA, T7-0.01 Ak BRLUG SA P s DY FR Ak e
g, HTAYHAR2R)-()-FH B R
R, FEOA O BREAL R R AR F
SE A EREARKTRR, 7 TH NMR 3 B R IR
AR REE R
2.4 LHMEES T

MHE AT AN EERAE, a5 Fios, 3270
em’ A1 3185 em! AU IEHE N-H 44R3), 2935
H1 2865 cm 4bUgSN C-H MHi4i#R2)0, 1564 cm! Abig
N N-H [ B2 RSN, 1450 cm! Abi& A N-H T A
BIPESN, 1208 cm™'. 1157 cm!y 1125 cm! F1 1092
cm! AbUE A C-C HEEHRS), 1062 cm™ F1 1029 cm!
AbUE N C-N H4EHR S, 567 cm! AbIE A P-N 45 R
7, 502 cm! fbUESAH Pt-ClHZEHRE)

2.5 BEEHSHT

KRR R, BRI A& 0 0 5 i
HRH X5 R ATH W13 2% AL & ) 25 [ 2544
BIFN AR I, e an 6 FIE 7 Fios, 2B
AT BRI 1 g, FEAEER T AR RIS
BERTFWE 2 fir, FEELAEMA5]TE 3.
HE 6 TLUEME B, AR SRS &E
1 T4k, Oz, PN #K )
WA 2.027 F12.047 nm, Pt-Cl K454 2.326 Al
2.330 nm, C-N #8754 1.476 F1 1.500 nm. H 4
A ZN-P-CHE W LAE H, P N Al ClL AL T [7]—
P, IR AP, ATRE SRR, A
FEHER 701 18) N-H---Cl S48 ARG K. 2R T
BeH,  AHAT R 2 B SRR A S 22 5, P
KN 1.536 nm, “FIEEMAA 109.9°. H(A-FF
O RHADES S SIAR R, B IPUE TS
PEBA 5 T O -FF © 5D a4k, T ag I
T 30 O B ER CUbE IR B 5 8 () R A 1 2
HIRERLT T A1, SO C %)
(D&Y 25 55 %18 DNA 4% 315 DNA Bl AE A,
MO0 -2 2 ) H1 (D EL A 0 38 SBbE IR R &
WILTER, P AR, FHfFHYS DNA
SRR,

3 6

DASUE AR AR Ay J5RE, SRR 5 12 I -
ZE[AR2R)-(-)- A L) B, FEERIIRT 90%.
KHTCER DT AREAEARG AL AN =it AT
T EERIRAE, S5 RRAF=YE S B &9—8.
IR RO IR LR, & XS4 B b AT o
SNTIRIE T 2GR, &F 1 o4
K, RBFEZR, C2 BB, SHSH N
a=12.753(3) nm, b=6.8749(16) nm, ¢=12.325(3) nm,
0=90°, $=97.577(3)°, y=90°, V'=1071.1(4) nm?,
Z=4, Pt-N #8K /35~ 2.047 nm Al 2.027 nm, Pt-Cl
B 518 2.326 nm Al 2.330 nm, HIACD LI K
P2, N. Cl HR B G AL T [/ —F T, (HiE
F APl A 2 )AL A bt
Je v PR B 2 = T O -3 ) 8H (D) S A



104 A B 44
G (m) E (m)
2.17 1.38
H (m) B (s) Ap) |F@m D (dddd C (s)
5.57 3.33 2.50 1..86 0198 -0.01
& - &I Y &
D - e < “a * < <
<t — S [\l o [\l (=)
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5
8/10-6
& 4 L&Y "HNMR &
Fig.4 "H NMR spectrum of the complex
100
80 |-
60
2
&
40
| !
20 | et
3500 3000 2500 2000 1500 1000 500
Wavenumber/cm!
B 5 {amrashkE
Fig.5 IR spectrum of the complex
@
I H3B o1
H3A ~H2B .
HaB ci2
H5A

cn

H6A
B 6 [Pt((1R,2R)-(-)-DACH)CL] {2 [ 4514 /&)
Fig.6 Molecular structure of [Pt((1R,2R)-(-)-DACH)CIz]

& 7 [Pt((LR,2R)-(-)-DACH)CL ] ] & f 357 B
Fig.7 Crystal packing of [Pt((1R,2R)-(-)-DACH)CI2]



#S1

[EEAET

- SU(R2R)-(-)-Hh & ] S HHAD 5 8 5 S5 H R AE

105

% 1 [PH(LR,2R)-(-DACH)CL| B B2 3 AT 400
Tab.1 Crystal data and structure refinement for [Pt((1R,2R)-(-)-DACH)Cl:]

TiH s = Heil
7 CeH16C1aN20OPt F(000) 5 ffg B 74 H 744
Fw(HHX 731 5 &) 398.20 gm AR S /mm 0.900X0.140X0.100
BEK 100(2) K 0 i 1.667°~30.949°
L AR T fats -16<=h<=17, -9<=k<=9, -16<=I<=17
% [H] 2 WA R H 5652
a=12.753(3) nm, a=90° FSLATH A H 2970 [R(int) = 0.0327]
hm il 24 b=6.8749(16) nm, B=97.577(3)° | ShUKEEATH L H/JL 5970/7/110
¢=12.325(3) nm, y=90° I BR #1502 5030 H
A 1071.1(4) nm? ATRLIATE S MH 1.201
Z 4 ATIATS S R B R1=10.0320, wR2 = 0.0962
s A5 2.469 mg/m? AHATH A R R1=0.0334, wR2 = 0.0971
AN R 13.559 mm'! F B H (e K AF0) 1.679 e-A3/-3.758 e- A2

2 2 [Pt((1R,2R)~(-)-DACH)CL] i £ B JE F AL R
Tab.2 Fractional atomic coordinates (x10*) and equivalent isotropic displacement parameters (A2x10?) for [Pt((1R,2R)-(-)-DACH)CI]

JRF x y Uleq) | JT x y z U(eq)
Pt 2.490(1) 4992(4) 4918(1) 13(1) | OQ) 5000 5060(70) 5000 32(3)
Cl(1) 36572 4916(9) 3618(2) 18(1) | C(6) 4064(9) 4810(40) 8206(8) 29(3)
Cl(2) 982(2) 5067(9) 3626(2)  20(1) | C(1) 3306(8) 5456(13) 7198(8) 18(2)
N(1) 3711(5) 4890(30) 6174(6) 14(1) | C(5)  3575(10) 5440(30) 9251(10) 48(6)
o(1) 0 4910(80) 5000 343) | C() 2243(8) 4521(12) 7201(8) 18(2)
N(2) 1583(6) 5080(30) 6149(6) 192) | C4)  2476(11) 4520(19) 9243(10) 36(4)
C@3) 1732(7) 5110(30) 8215(7)  20(2) / / / / /
2 3 [Pt((1R,2R)-(-)-DACH)CL| K = Ed K s &
Tab.3 Bond lengths and bond angles for [Pt((1R,2R)-(-)-DACH)CIz]

2k HbKomm | R2EEE AEKmm | MRt RANC) | feoph HAC) | WER RAC)
Pt-N2  2.027(7) | C3-H3B  0.9900 N2-Pt-N1 83.5(3) | C2-N2-H2A 109.8 | N2-C2-C1  106.9(9)
Pt-N1  2.047(7) | C6-Cl1 1.536(15) | N2-Pt-Cll  175.1(2) | Pt-N2-H2A 109.8 | N2-C2-C3  112.6(9)
Pt-Cll  2.326(2) | C6-C5 1.566(17) | NI1-Pt-Cll 91.7(2) | C2-N2-H2B 109.8 | CI1-C2-C3  111.6(9)
Pt-CI2  2.330(2) | C6-H6A  0.9900 N2-Pt-CI2  90.6(2) | Pt-N2-H2B 109.8 | N2-C2-H2 1085
NI-C1  1.476(12) | C6-H6B  0.9900 NI-Pt-CI2  174.02) | H2A-N2-H2B 1083 | C1-C2-H2  108.5

NI-HIA 09100 | C1-C2 1.501(14) | CI-Pt-CI2  9431(8) | C4-C3-C2  108.6(10) | C3-C2-H2  108.5

NI-HIB 09100 | CI-HI  1.0000 CI-NI-Pt  108.7(6) | C1-C6-C5  107.9(11) | C3-C4-C5 111.1(11)
NI1-C2  1.500(14) | C5-C4  1.542) | CI-NI-HIA  109.9 NI-C1-C2 107.9(8)

N2-H2A  0.9100 | C5-H5A  0.9900 Pt-NI-HI1A 109.9 N1-C1-C6 111.2(9)

N2-H2B  0.9100 | C5-H5B  0.9900 CI-NI-HIB  109.9 C2-C1-C6 110.2(9)

C3-C4 1.535(17) | C2-H2  1.0000 Pt-N1-HIB 109.9 NI-CI-H1 109.2

C3-C2  1.538(14) | C4-H4A  0.9900 | HIA-NI-HIB  108.3 C2-C1-H1 109.2

C3-H3A  0.9900 | C4-H4B  0.9900 C2-N2-Pt  109.2(7) | C6-C1-HI 109.2
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