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Attention to the mechanism of antitumor activity
of organometallic compounds has been growing in
recent years because of the unique antitumor proper-
ties of certain organoplatinum and gold complexes
[1-3]. One specific area of interest has been the
interaction of these complexes with DNA. The re-
activity of isolated organotransition metal com-

113

and thymidine (dThd), and their binding sites to
gold(III).

Selected 'H and !3C NMR spectral data of the
1:1 mixture of dimethylchlorogold(IIT) dimer, 1,
[5] with a nucleoside such as Guo or Cyd in DMSO-
d¢ are summarized in Table I. Observation of two
singlets assignable to methyl—-gold groups both in
the 'H and '*C NMR spectra indicates that the two
methyl—gold groups in the reaction product are
magnetically nonequivalent. It is seen that signals
due to the nucleoside shift considerably from those
due to free nucleosides except for the riborse unit.
Integration of these signals indicates the formation
of a dimethylgold(IlI) complex having only one
molecule of nucleoside as a ligand. Thus, the results
are consistent with the instantaneous formation of
square planar cis-dimethylhalo(nucleoside)gold(III),
2-4,

pounds toward nucleosides has been much less ex- I\|’le
plgred (?ompargd to that of well known cis-dichloro- [Me,AuX], + 2Nuc IMe—Au—Nuc (1)
(diammine)platinum(IT) and related compounds [4]. ]
We wish to report here the selective interaction of X
dimethylgold(IIT) complexes toward nucleosides such
as guanosine (Guo), cytidine (Cyd), adenosine (Ado) X =Cl, Nuc = Guo: 2
- =Cyd: 3
*Author to whom correspondence should be addressed. = Ado: 4
TABLE L. 'H and '3C NMR Data for cis-AuMe,Cl(Nuc) in DMSO-dg at Room Temperature?
Complex  Nucleoside 'H NMR chemical shift (ppm)
H2 H5 H6 H8 NH NH, Au—Me
2 Guo 8.57 11.14 6.76 1.02,0.91
(0.64) 0.59) (0.31)
3 Cyd 6.00d 8.05d 7.74 8.36 0.85, 0.99
0.27) 0.21) (0.55) (1.17)
J=17.6Hz J=76Hz
3 Cyd 6.14d 8.16d 7.60 8.79 0.90,0.92
(0.40) 0.32) (0.41) (0.29)
J=7.6Hz J=17.6 Hz
4 Ado 8.24 8.51 7.42 0.98,1.15
0.10) (0.16) 0.29)
13C NMR chemical shift (ppm)P
C2 C4 CS Cé6 C8 Au—Me
2 Guo 154.56 150.74 113.05 154.83 137.29 1.14,7.49
(0.93) (-0.56) (-3.63) (-1.92) (1.61)
3 Cyd 151.83 162.27 94.89 142.01 2.62,5.62
(-3.56) (-3.26) (1.05) (0.51)
3 Cyd 153.25 162.98 95.72 ¢ 1.60,7.59
(-2.14) (—-2.5%5) (1.88)

aNumbers in parentheses indicate the chemical shift change from free nucleoside (down field positive). Chemical shifts are re-

ferred to internal TMS, and signals due to riborse are omitted. Yield of 3' was ca. 10%.
rapid ligand exchange reaction. ®The signal was obscured by the peaks due to 3.
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bSignals of 4 collapsed because of the
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Fig. 1. Temperature dependence of 'H NMR spectrum of 1:1 mixture of AuMe,Cl{Guo) and free Guo in DMSO-de.

Such reactions leading to the formation of stable
mononuclear square planar complexes on interaction
of 1 with donor ligands such as pyridine and tertiary
phosphines are well known [6]. There was no sig-
nificant increase of equivalent molar conductivity
x of the solution of 1 in the presence of free Guo,
excluding the possible formation of cationic gold(1II)
complex. A slight increase of x was observed in the
reaction of 1 with Cyd and Ado. Formation of a

small amount of ionic species [Me;Au(Cyd),]" [Me,-

AuX,]~, 3', in the reaction of 1 with Cyd is re-
sponsible for the result (see Table I). In contrast,
no reaction of 1 took place with thymidine (dThd).
Similar dimethylgold(IlI) compounds having nucleo-
side ligands were also obtained when Cl was replaced
by Brorl.

As shown in Table I, the significant low field
shift of H8 by 0.6—0.7 ppm in the 'H NMR and the
large 3C chemical shift change of C5 and C8 for 2
suggest the coordination of Guo through the N7
atom. A similar coordination shift of Guo through
N7 in Pt(Guo),(NH;), has been reported [7]. For
complexes 3 large upfield shifts of the C2 and C4

carbons by 3—4 ppm from free Cyd are observed
in 3C NMR, suggesting the coordination of Cyd to
gold through the N3 atom. In the 'H NMR of these
complexes, protons due to the NH, group are mag-
netically nonequivalent and appeared as two singlets,
also supporting this coordination. Such chemical
shift changes when Cyd coordinates to a transition
metal through the N3 atom seem to be general [8].
Although considerable coordination shifts at HS,
H2, and NH, for 4 are observed, it seems to be
difficult to determine the coordination site of Ado
to gold. However, N7 and NH are the most prob-
able coordination sites from their chemical shift
change.

Figure 1 shows the temperature dependence
of a 1:1 mixture of complex 2 and Guo. Well sep-
arated sharp signals due to coordinated and free
Guo at room temperature gradually broadened
with increasing temperature and finally coales-
ced at 80 °C. Signals of methyl—gold also co-
alesced at the same time. This fact is best inter-
preted by the fast associative exchange of the Guo
ligand.
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Fast intramolecular exchange in the 5-coordinated
intermediate should be involved in the reaction.
Kinetic parameters for the fast ligand exchange reac-
tion are estimated by their line shape analysis:
AG* =17 kcal/mol, AH* =9 kcal/mol and AS* =
—24 e.u. at 60 °C for 2. Similar values are also ob-
tained for the reactions of the other complexes with
Guo. Large negative values of AS* are consistent with
the above Sy2 mechanism. Such an associative ex-
change of the netural ligand in the square planar
d® transition metal complexes is very common.
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