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Abstract: The reaction of K,[PdCl,] with (SS)-(i-Pr),eddip diester (diisopropyl
(§9-2,2'-(1,2-ethanediyldiimino)dipropanoate) resulted in {PdCI5[(SS)-(i-
-Pr),eddip-«?N,N']} (1) and {PdCI[(S9-(i-Pr)eddip-k2N,N',xO]} (2) with one
hydrolyzed ester group. The compounds were characterized by spectroscopic me-
thods and it was proved that the reaction is diastereosdective (*H- and 13C-NMR)
in the case of 2 (one diastereoisomer of four possible). The structure of 2 was
determined by X-ray diffraction analysis, indicating that the product is the
(RR)-N,N' configured isomer. In contrast, the reaction yielding 1 produced two
of three possible diasterecisomers. DFT calculations support the formation of
two diasterecisomers of 1 and of one diastereoisomer of 2.

Keywords. palladium complexes; crystal structure; EDDP ligands; DFT calcu-
lations.

INTRODUCTION

In a previous study, platinum(lV) complexes with R,edda (esters of ethyl-
enediamine-N,N' -diacetic acid) ligands were prepared (R = Me, Et or n-Pr; Fig.
1, 1).1 In contrast, reactions between homologous propionate ligands (Roeddp =
= ROOCCH>CH;NHCH2CHoNHCH2CH,COOR; R = Me, Et, n-Pr, n-Bu or
n-Pe), and potassium hexachloroplatinates(IV) gave different products depending
on the R moiety (Fig. 1, 11 and I11)23. For R = Me, Et or n-Pr, these reactions

* Corresponding author. E-mail: goran@chem.bg.ac.yu
# Serbian Chemical Society member.

doi: 10.2298/JSC0904389K
389

2009 Copyright (CC) SCS

©%

56

PG MO




390 KRAJCINOVIC et al.

proceeded with the hydrolysis of the ester groups yielding [PtClo(eddp-
-k2N,N' ,x20,0)] (Fig. 1, 11). Structural analysis gave proof of the trans-dichloro
arrangement. When R was n-butyl or n-pentyl, the isolated platinum(lVV) com-
plexes [PtCl4(Roeddp-x2N,N’')] maintained the ester functions of the ligand in-
tact, seelll in Fig. 1.2

0 0
RO Cl X
N py C! (Npt-0
N"| ~Cl N~ L0
ROy’ ¢ ol
o
| 1
R = Me, Et, n-Pr
RO ? s
NI RO
ON-py- N-ptcl,
)(J)\)N \l\CI R N
RO ¢ OTI)\ n=2 4
(0]
1l v
R = n-Bu. n-Pe R = Et, n-Pr, n-Bu, n-Pe, Fig. 1. Platinum complexes containing
i-Pr, i-Bu Roedda derived ligands.

Furthermore, the work was extended by synthesizing chiral branched-chain
esters, (S9-Ryeddip = ROOCCOH(CH3)NHCH,CHoNHC(OH(CH3)COOR (R =
= Et, n-Pr, n-Bu, n-Pe, i-Pr or i-Bu), and the corresponding platinum(I1/IV)
complexes, { PtCI[(S9-Roeddip]} (n =2 or 4; Fig. 1, V).4 Also here, asin the
reaction of Roedda and hexachloroplatinate(lV), the ligands maintained their es-
ter functional groups without hydrolyzing in the obtained complexes. Studies on
the antitumoral activity of some Pt(1V) complexes with Roedda derived ligands
showed higher cytotoxicity than cisplatin and the kinetics of the tumor cell death
process induced by these complexes was considerably faster in comparison to
that induced by cisplatin.>6

The coordination mode of paladium(ll) and platinum(ll) is analogous, but
the palladium(ll) complexes are kinetically less stable than the platinum(il)
complexes.”:8 Due to the similar coordination modes and chemical properties of
palladium(I1) and platinum(l1) compounds, it was also decided to synthesize and
characterize complexes of palladium(l1) with edta tetraalkyl esters and ethylene-di-
ammonium-N,N’ -di-3-propanoic acid.%10 In the light of the increasing interest in
the biological activity of palladium(ll) complexes, their antiproliferative activity
isalso of interest.11-13

The complexes { PACI5[(S9)-(i-Pr)2eddip]} (1) and { PACI[(SS)-(i-Pr)eddip]}
(2) were prepared and spectroscopically and structurally characterized. In addi-
tion, DFT calculations were conducted on the diastereoisomers of 1 and 2.
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[(S9-eddip]Pd(1l) COMPLEXES 391

EXPERIMENTAL

General

[(S9-Hzeddip]Cl and [(S,S)-Hy(i-Pr),eddip] Cl,-H,O were prepared as previously report-
ed. 41416 K[ PdCl,] was obtained from Merck and used as received. The infrared spectrawere
recorded on a Perkin-Elmer FTIR 31725-X spectrophotometer using the KBr pellet technique
(4000-400 cmr1). The H- and 13C-NMR spectra were recorded on Varian Gemini 200 (200 MHZ)
(1) and Varian Unity 500 (500 MHz) spectrometers (2) in CDCl; and DMF-d;, respectively.
Elemental analyses for C, H and N were performed on a Vario |1l CHNOS Elemental Ana-
lyzer, Elementar Analysensysteme GmbH.
Synthesis of complexes

K,[PdCl,] (0.158 g, 0.512 mmol) was dissolved in water (20 ml) at 40 °C and [(SS)-
-H(i-Pr),eddip] Cl,-H,O (0.194 g, 0.512 mmol) was added. During 2 h of stirring, 10 ml of
0.10 M LiOH was added in small portions to the reaction solution. On cooling to room tempe-
rature, a yellow precipitate of 1 was obtained. The precipitate was filtered off and the filtrate
was left for several days at room temperature. The mother liquor produced crystals of 2
suitable for X-ray measurement.
X-ray crystallography of 2

Intensity data were collected on a STOE IPDS diffractometer at 220(2) K using graphite
monochromatized MoK, radiation (4 = 0.71073 A). A summary of the crystallographic data,
the data collection parameters and the refinement parameters are given in Table |. The struc-
ture was solved by direct methods with SHELXS-96 and refined using full-matrix least-squa-

TABLE |. Crystallographic datafor 2
Empirical formula

M, 387.17 g molt
Crystal system monoclinic
Space group P2,
alA 5.877(1)
b/A 9.672(2)
cl/A 14.424(3)
ple 100.78(2)
VA3 805.5(3)
z 2
Deac/ gom™ 1.584
w(Mo—-K,) / mm? 1.328
F(000) 392

0 Range/° 2.55-25.80
RefIn. collected 1637
RefIn. observed (1 > 24(1)) 1543
RefIn. independent 1637
Datalrestraints/parameters 1637/1/177
Goodness-of-fit on F2 1.079

R1, wR2 [I > 24(1)]
R1, wR2 (all data)

Largest diff. peak and hole/ e A3

0.0316, 0.0789
0.0338, 0.0797
1.02/-1.64
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res routines against F2 with SHEL X S-97.1718 Non-hydrogen atoms were refined with aniso-
tropic displacement parameters. The hydrogen atoms were refined isotropically. They were
placed in the calculated positions with fixed displacement parameters (riding model), except
for H12 atom, which was found in the electron density map. The large displacement para-
meters of atoms C5, C6 and O1 are explained by oscillation in the crystal structure and be-
cause these atoms are far away from the palladium atom. The Diamond program was used for
the representation of the structure.19

The Cambridge Crystallographic Data Centre, CCDC No. 681419, contains supplemen-
tary crystallographic data for this paper.*
Computational details

Geometry optimizations were performed with the Gaussian 03 package.Z® All structures
were optimized using the MPW1PW9L1 functional .2* The SDD basis set for all atoms was em-
ployed in the calculations.2223 All systems were optimized without symmetry restrictions. The
resulting geometries were characterized as equilibrium structures by the analysis of the force
constants of normal vibrations. Supplementary data associated with the quantum chemical
calculations can be obtained from the authors upon request.

RESULTS AND DISCUSSION

The addition of an aqueous solution containing the ligand precursor [(S,9S)-
-Ho(i-Pr)2eddip] Cl» to a solution of Ko[PdCly4] followed by the addition of the
stoichiometric amount of base (molar ratio 1:1:2) results in the formation of a
yellow precipitate of 1 (56 % yield). The mother liquor was left for several days
a room temperature and crystals of 2 (20 % yield) suitable for X-ray analysis
were obtained (Scheme 1). The x2N,N’,kO coordination mode of the [(S9)-(i-Pr)-
eddip]~ ligand in complex 2 arises from the hydrolysis of one of the two ester
groups of the origina (S,9-(i-Pr)»eddip ligand.

)7

. Yow/\ M
O N\Pd/CI 1
O SN el
1) (S, S)H,(-PryeddipICl, o%{ H
Ko[PdCIy] o
2) 2LiOH EW,
H
N_ o
2

. _Pd_
)\ i . °
o H

Scheme 1. Reaction of K,[PdCl,] with [(S,9)-Hx(i-Pr),eddip] Cl..

* These data can be obtained free of charge via www.ccdc.cam.uk/conts/retrieving.html (or
from the CCDC, 12 Union Road, Cambridge CB2 1EZ, UK; fax: +44 1223 336033; E-mail:
deposit@ccfdc/cam.ac.uk).
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[(S9-eddip]Pd(1l) COMPLEXES 393

Characterization of the complexes

{PdCI,[(S,9)-(i-Pr),eddip]} (1). Yield: 0.13 g (56 %). Anal. Calcd. for
C14H28C1o,N,04Pd: C, 36.11; H, 6.06; N, 6.02. Found: C, 35.79; H, 6.33; N, 5.77 %.
IR (KBr, cm1): 3448, 3153, 2983, 1734, 1380, 1224, 1187, 1143, 1105, 918,
830, 754, 430. IH-NMR* (200 MHz, CDCls,  / ppm): 1.25/1.32 (d/d, 12H,
SJH,H = 6.60/7.80 Hz, CsgeH3), 1.61/2.00 (d/d, 6H, 3JH,H = 7.00/7.60 Hz,
CagHs), 2.44/3.21 and 2.81/3.68 (mV/m, 4H, AA'BB’, C10,11Hs), 4.09/4.52 (mVm,
2H, CogH), 5.03/5.15 (mim, 2H, C4H), 6.12-6.26/6.31-6.42 (mVm, 2H, NH).
13C-NMR (50 MHz, CDClg, 3 / ppm): 14.6/16.0 (/s, C3,0), 21.7/21.7 (5/s, Csg),
48.7/51.9 (5/s, C10.11), 57.4/59.0 (5/s, Cg), 69.3/69.9 (5/s, Ca), 169.4/170.9 (s/s,
C17).

{PdCI,[(S,9)-(i-Pr)eddip]} (2). Yield: 0.04 g (20 %). IR (KBr, cmrl): 3441,
3357, 3127, 2985, 1737, 1644, 1389, 1219, 1104, 944, 833, 590, 430. 1H-NMR
(500 MHz, DMF-d7, 8 / ppm): 1.23 (d, 6H, 3J4 1 = 6.95 Hz, Cs6H3), 1.75 (d,
3H, 3344 = 7.21 Hz, CgHg), 1.76 (d, 3H, 334 = 7.21 Hz, CoH3), 2.73 and 2.90
(M, 4H, C1011Ho), 3.69 (M, 1H, CgH), 4.05 (m, 1H, CoH), 4.96 (m, 1H, C4H),
6.55-6.65 (M, 1H, N1H), 6.68-6.77 (m, 1H, NoH). 13C-NMR (125 MHz, DMF-d7,
6, ppm): 14.8 (s, C3), 15.6 (s, Cg), 21.0 (s, C56), 49.4 (s, C11), 52.5 (s, C1p), 56.4
(s, Cp), 62.2 (s, Cg), 68.9 (s, Cs), 169.6 (s, C1), 181.1 (s, C7).

Spectroscopic properties

The IR spectrum of 1 shows specific absorption bands: v(C=0) at 1734 cm1
(strong), (typical absorption for aliphatic esters), v(C-O) at 1236 cm1 (strong)
and v(CH3) at 2983 cm1 (medium). For comparison [(S,S)-Ha(i-Pr),eddip]Clo
exhibited the corresponding bands at 1734, 1239 and 2982 cm1, respectively.4
The band for the C=0 group is at the same position as in the spectrum of the free
ligand, meaning that the oxygen atoms of the COOR moieties are not coordi-
nated. In the IR spectrum of 2, there are two absorption bands for v(C=0) at
1737 and 1644 cml, indicating two different C=0 groups, which is in corres-
pondence with the hydrolysis of one of the isopropyl groups and the coordination
of the residual oxygen atom. The v(N—H) absorption bands at 3153 (for 1) and
3127 cm™ (for 2) (both typical absorptions for secondary amino groups) may
indicate that the coordination occurred via the nitrogen atoms.2—4

For both complexes 1 and 2, the NMR spectroscopic measurements gave
proof for their constitution. Selected data are given in Table I1. The coordination
of the N atoms gives rise to the formation of chira centers, thus in principle,
three diastereoisomers can be formed for [PACI{ (S 9)-(i-Pr),eddip}] (1) (RR),
(RS=SR) and (S9), Fig. 2). Two sets of signals of about the same intensity (for
each diasterecisomer one set of signals) were found (Table 11). Two of these

* The values for the two diastereoisomers are separated by a slash. The assignment was veri-
fied by COSY experiments.
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three possible diasterecisomers (S,9- and (R R)-anti-1, will give rise (due to Co
symmetry) to one set of resonances each for their ester branches. The third
diasterecisomer, (R,9-syn-1, is expected to give rise to two sets of signals, since
the ester branches are non-equivalent in symmetry, although these two sets may
coincide by chance.

TABLE I1. Selected IH- and 13C-NMR data (6 / ppm)? of { PACI,[(S.9-(i-Pr),eddip]} (1) and
{ PACI[(S9-(i-Pr)eddip]} (2)

Complexes C*°H,4 C*H C>®H,4 c3? c* Cc*’00 C°°H,

10 1.61 5.03 1.25 14.6 69.3 169.4 21.7
2.00 5.15 1.32 16.0 69.9 170.9 21.7

2 1.75 4.96 1.23 14.8 68.9 169.6 21.0
1.76 15.6 181.1

N umbering asin Fig. 3 and analogous for { PACI,[(S,9-(i-Pr).eddip]} ; bdjiastereoisomers of 1

In the IH-NMR spectrum, the signals of the methylene hydrogen atoms from
the ethylenediamine moiety show coordination induced shifts of up to 0.9 ppm,
which indicates that the coordination occurred via the nitrogen atoms. Chemical
shifts arising from ester carbon atoms are found at the expected position for this
class of compounds 134

®)
\n/\(R) H \r/\<s> O\r/\<s> H
_ClI NDCl
/Pd\ d_ C %— — Pd —
)\ cl )\ of )\
R 'H H $TH
%{( ) %{(R) S ( )
(RR)-anti-1 (R,9)-syn-1 (S,9)-anti-1

Fig. 2. Diastereoisomers of { PACI,[(S9-(i-Pr).eddip]} (1).

In contrast, four diastereocisomers are possible in 2: (S9- and (R R)-anti-2
and (SR)- and (R,S)-syn-2, but only one set of signals was found in both the 1H-
and 13C-NMR spectra (Table I1). In the 13C-NMR spectrum, it can be seen that
two signals assigned to carbon atoms from the COO moieties are at very different
shift values. Comparison with [(SS)-Ha(i-Pr),eddip]Cl, gave proof that the sig-
na at 169.6 ppm belongs to the ester carbon atom and the signal at 181.1 ppm
belongs to the carbon atom of the carboxy! group that participates in the coordi-
nation via its oxygen atom.

Solid state structure of 2

{PdCI[(S9)-(i-Pr)eddip]} was found to crystallize in the monoclinic crystal
system in the chiral space group P21. The molecular structure is shown in Fig. 3,
and selected bond lengths and angles are listed in Table I11.

The Pd atom was found in square—planar coordination geometry with one
[(S9-(i-Pr)eddip]~ ligand coordinated through one carboxylic oxygen and two
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[(S9-eddip]Pd(11) COMPLEXES 395

nitrogen atoms («2N,N’,xO coordination mode). The remaining coordination site
is occupied by the chloro ligand. The crystal structure represents the (R,R)—N,N’
configured isomer.

4 e
é\cﬁ/ | '%/p}/f Fig. 3. Molecular structure of {PdCI[(S9)-
L 4 Csl' -(i-Pr)eddip]} (2). The dashed lines repre-
&- B sent H-bonds.

TABLE 1. Selected experimentally found bond lengths (A) and angles (°) in the molecular
structure of 2 and the calculated values (2c) for the diastereoisomers of 2

Bond Compound
2 (RR)-anti-2c  (R9-anti-2c  (SR)-anti-2c  (S,9-anti-2c

Pd-N2 1.995(5) 2.039 2.045 2.032 2.034
Pd-0O4 2.019(5) 2.003 2.012 2.002 2.006
Pd-N1 2.047(6) 2.078 2.077 2.079 2.055
Pd-Cl 2.325(1) 2.344 2.340 2.350 2.353
C1-01 1.190(1) 1.234 1.234 1.241 1.243
C1-02 1.314(1) 1.374 1.376 1.353 1.351
C4-02 1.441(1) 1.495 1.500 1.495 1.497
C7-03 1.216(8) 1.242 1.242 1.242 1.243
C7-04 1.316(8) 1.334 1.337 1.336 1.337
C10-N2 1.476(8) 1.494 1.502 1.494 1.504
C11-N1 1.508(8) 1.502 1.500 1515 1.508
N2-Pd-N1 86.3(2) 86.5 85.5 87.2 86.5
N2-Pd-Cl 177.1(2) 177.2 178.3 176.8 175.2
04-Pd-N1 167.7(2) 168.9 166.2 169.8 169.1
04—Pd-Cl 95.2(1) 98.2 97.8 98.6 101.6
N1-Pd-Cl 96.6(1) 92.2 95.4 91.5 88.8
N2-C10-C11 108.2(6) 108.4 110.6 109.6 1115
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TABLE I1l. Continued

Bond Compound

° 2 (RR-anti-2c (R9-anti-2c (SR)-anti-2c (SS-anti-2¢
NI-C11-C10 _ 108.9(5) 109.9 109.8 1123 1131
C3-C2-N1 112.0(6) 114.1 114.1 1133 1138
N2-C8-C9 113.0(5) 1132 1133 1132 1128
C11-N1-Pd  106.9(4) 106.1 1026 106.2 1033
C7-04-Pd 113.7(4) 1146 1132 1143 1135

The Pd—N bond Iengths (1.995(5)-2.047(6) A) are shorter than those found
in paladium complexes with edta tetra-alkyl ester ligands (2.098(4)—2.106(7)
A).924-26 The Pd-N1 bond length is in the range for Pd(ll) complexes with
ethylenediamine ligands (2.03-2.09 A).14.27 The Pd—O bond length of 2.019(5) A
in 2 is consistent with the range of values (1.999(6)—2.105(3) A) reported for
five- and six-membered chelates containing Pd—O bonds.282° The Pd—Cl bond
length (2.325(1) A) is in the same range as those in [PdCly(Rsedta)] and
[PACI>(Hzedta)]-xH20 (R = Me or Et; x =5 or 6; 2.287(2)—2.298(2) and 2.30(1)
A, respectively).925.26

In the structure of 2, intramolecular hydrogen bonds N1-H---0O2 (N1---O2 =
= 2.838(9) A, N1-H---02 = 102°) and intermolecular N1-H---O3 hydrogen
bonds (N1---O3 = 2.997(8) A, N1-H---O3 = 170°, Fig. 3), which fulfill the
geometric parameters given in the literature,30-33 were found. As the H atoms
could not be located in the electron density map, the discussion of these hydrogen
bonds is restricted to the heavy atoms. It may be possible that the hydrogen on
the N1 atom participates in a bifurcated hydrogen bond, giving rise to the
formation of one-dimensional chainsin the crystals of 2.

Quantum chemical calculations

To investigate the selectivity of the formation of only one of the four possi-
ble isomers of 2 and to presume which two isomers were formed in the case of 1,
guantum chemical calculations were employed. DFT calculations were conduc-
ted for the isomers arising from the coordination of [(S9)-(i-Pr)seddip] and its
partly hydrolyzed derivative [(SS)-(i-Pr)eddip]~— to palladium(l1). The optimized
structures of the {PdCI,[(S9-(i-Pr).eddip]} (1c) and { PdCI[(S,S)-(i-Pr)eddip]}
(2c) complexes are represented in Figs. 4 and 5, respectively. The structures were
fully optimized without any symmetry constraints and were found to represent
equilibria structures.

In the case of complex 1c, the results showed that (R R)-anti-1c and (R,S)-
syn-1c diastereoisomers appear to be structurally and synthetically feasible (Fig. 4).
Namely, the energy difference between the (RR)-anti-1c and (R,S)-syn-1c iso-
mers amounts to 0.7 kcal/mal (2.9 kJ/moal), which is within the error of DFT calcu-
lations, so that these isomers are of the same energy. The third diasterecisomer (SS-
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[(S9-eddip]Pd(1l) COMPLEXES 397

(R,R)-anti-1¢ o (R,S)-syn-1c

0 kcal/mol 0.7 kcal/mol

(S,S)-anti-1¢c

4.6 kcal/mol
Fig. 4. Calculated structures of { PACI{(S9-(i-Pr),eddip]} (1c) (the energies
arerelative to the most stable isomer (R R)-anti-1c).

(R,R)-anti-2¢c (R,S)-syn-2¢

0 kcal/mol 5.3 kcal/mol

(S,R)-syn-2¢ (S,S)-anti-2¢

2.1 kcal/mol 4.5 kcal/mol

O O
Fig. 5. Calculated structures of { PACI[(S,9)-(i-Pr)eddip]} (2c) (the energies
arerelative to the most stable isomer (R R)-anti-2c).
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-anti-1c is 4.6 kcal/mol (19.2 kJymal) higher in energy than (R,R)-anti-1c and the
formation of this isomer is not to be expected. This indicates that the obtained
two isomers of 1, proved by NMR spectroscopy (within the sensitivity limits of
NMR spectroscopy), could be assigned as (R R)-anti-1c and (R,S)-syn-1c. Thisis
consistent with a recently reported study on DFT calculations of platinum(ll)
complexes with the Etpedda ligand.t

Furthermore, from the quantum chemical calculations, it is apparent that
three of the four isomers of 2c have more strain and that they are higher in energy
than (R,R)-anti-2c by 2.1-5.3 kcal/mol (8.8-22.2 kJmal) (Fig. 5). Thus, thisin-
dicates that the (R,R)-anti-2c isomer is thermodynamically more stable than the
other isomers and that the energy differences correlate well with the results from
X-ray crystallography and NMR spectroscopic investigations. As can be seen
from a comparison of the calculated and experimental bond lengths and angles
shown in Table 11, the calculated values for (R,R)-anti-2c are in good agreement
with the results obtained from X-ray structural analysis.

CONCLUSIONS

The present investigation shows that the [(S9S)-Hx(i-Pr)2eddip]Cl» ligand
precursor reacts with Ko[PdCl4] yielding the corresponding {PdClo[(S9)-(i-
-Pr)>eddip]} complex (1) and the palladium(l1) complex with a partly hydrolyzed
ester { PACI[(S9)-(i-Pr)eddip]} (2). In case of 1, two from the three possible iso-
mers were detected (1H- and 13C-NMR spectroscopy). In contrast, the reaction
yielding 2 is diastereosel ective, only one from the four possible diastereoisomers
was formed, (R,R)-anti-2 (1H- and 13C-NMR spectroscopy, X-ray structural ana-
lysis). Quantum chemical calculations for 1 proposed the formation of the (R,R)-
-anti-1 and (SR)-anti-1 diasterecisomers and confirmed the formation of the
(RR)-anti-2 diastereocisomer for 2.
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U3BOJ

KOMIUIEKCH TTAJIAJTMIYMA(I1) CA JIMTAHJIMMA R,EDDA THIIA. JIEO |. PEAKIIMIJA
JIMA30TIPOITIII-(S S)-2,2'-(1,2-ETAHIUVIIIMMMIHO) TATIPOITAHOATA CA K[PdCl 4]

BOJAHA B. KPAJYMHOBURL, TOPAH H. KAJIYBEPOBIRY2 DIRK STEINBORNZ, HARRY SCHMIDTZ, CHRISTOPH
WAGNER?, KURT MERZWEILERZ, CPERKO P. TPUOGYHOBU RS u TUBOP J. CABO*

1I/IchZmu7ybﬁ 3a xemujy, iiexnoaozujy u meitianypzujy — Llenitiap 3a xemujy, Yrueepsuitieii y bBeozpaoy, CitiyOeHiticku
iwpz 14, 11000 Beozpao, 2l nstitut fiir Chemie, Martin-Luther-Universitat Halle-Wittenberg, Kurt-Mothes-Strale
2, D-06120 Halle, Germany, 3fleaapitiman 3a xemujy, IM®, Yuusepsuitiein y Kpazyjesyy, 34000 Kpazyjesar u
4Xemujcu (axyaitiei, Yuusepsuitieini y Beozpady, i.ip. 158, 11001 Beozpad

V peaxuuju Ko[PdCly] ca (S9-(i-Pr),eddip nuecrpom [auuzonponun-(S,S)-2,2'-(1,2-eranmu-
HIIMMMIHO) nunponanoat] no6ujajy ce {PACIo[(S9)-(i-Pr),eddip-k2N,N']} (1) u {PdCI[(S9)-(i-
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-Pr)eddip-k2N,N’ ,xO]} (2) ca jeaHOM XHAPOIH30BAHOM ECTAPCKOM IPYIIOM. JeMIbErha Cy OKapaK-
TepUCaHa CIIEKTPOCKONCKIM METo/aMa M JO0Ka3aHo je J1a je oBa peakija JWjacTepeoCeIeKTHBHA
(IH- u 13C-NMR) y cnyuajy 2 (jeman amjactepeomsomep ox moryha uernpu). CTpykTypa jenu-
Bema 2 je oapeheHa peHAreHCKOM CTPYKTYPHOM aHANIM30M M HaljeHO je Ja je JoOHjeHH MPOU3BO.
(RR)-N,N" uzomep. CynpoTHo TOME, y Clly4ajy jeaumema 1 100ujeHu mpou3Bo/l je cMenia aBa o1
Tpu Moryha nujacrepeomsomepa. DFT mpopadynn notsplyjy dhopmupame nBa aujactepeonzomepa
jenumera 1 1 jeqHOT AujacTepeon3oMepa jeAnmbema 2.

(TTpumsbeno 24. jyna, peBuaupano 6. okroopa 2008)
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