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Associative Exchange of a Guanosine Ligand on Triarylphosphine-Gold(I) Complexes
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Reactions of nitrato(triarylphosphine)gold(l) complexes [Au(PR;)}(NO5)] with
nucleosides such as guanosine (Guo), adenosine (Ado), and cytidine (Cyd) give new
nucleoside-containing gold(I) complexes, [Au(PR3)(Nuc)](NO3) (R = Ph, o-anisyl, p-
anisyl; Nuc = Guo, Ado, Cyd) in DMSO-ds. NMR study reveals that the coordinated

Guo ligand rapidly exchanges with free Guo by an associative mechanism.

Interaction of transition metals with nucleosides has currently attracted interests in relation to anticancer
activity of transition metals such as cisplatin and enormous efforts to elucidate the mechanisms have been
performed.1) In contrast, much less attention has been paid so far to the interaction of gold(I) complexes with
nucleosides, though certain gold(I) compounds containing triethylphosphine2) and 1,2-bis(diphenylphosphino)-
ethane3) are also known to have considerable activity toward not only antiarthritic but also anticancer drugs.
Coordination studies on such metal nucleoside interactions would provide further insight into understanding of
metal-DNA interactions. We previously reported the dissociative exchange of nucleoside ligand on gold(IIl) and
platinum(II) complexes by using Dynamic NMR technique.4) We now report the formation of gold(I)
complexes having a nucleoside as a ligand and its associative exchange reaction of coordinated guanosine.

When Guo (guanosine) was added to the DMSO-d, solution of nitrato(triphenylphosphine)gold(I),
considerable down field shifts in TH NMR were observed for the protons on the purine ring of Guo. In contrast,
only a slight change of chemical shift is observed for signals due to riborse. In the purine ring protons, the
chemical shift change at H8 proton (ca. 0.9 ppm) is the largest, suggesting the coordination of Guo to gold(I) not
by the riborse part but by the N7 atom in Guo. Similar chemical shift changes of Guo are known when purine
bases such as Guo and GMP are coordinated to Pt by N7 atom in cisplatin derivatives.3) The chemical shifts of

the coordinated Guo do not change when the ratio of gold to Guo is less than unity to indicate the formation of a
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stable 1:1 Guo-coordinated gold(I) complex under these conditions. In fact such coordination compounds can be
isolated from the reaction in methanol solution. Analogous gold(I) complexes coordinated Cyd (cytidine) and
Ado (adenosine) were also formed. Coordination sites of these nucleosides to Au(I) are assumed to be N7 atom
for Ado and N3 for Cyd from the magnitude of chemical shift changes.6) No reaction with thymidine took place

for gold(I) complexes. TH NMR data for these complexes are summarized in Table 1.

Au(PR3)(NO3) + Nuc ————> [Au(Nuc)(PR3)I(NOs) M

R = Ph (1), o-anisyl (2), p-anisyl (3)
Nuc = Guo, Ado, Cyd

Table 1. Selected !H NMR Data for Gold(I) Complexes [Au(Nuc)(PR3)INO; Having a Nucleoside Liganda)

R Nuc H2/H5Y) H8/H6C) NH, NH H1'
Ph Guo - 8.74 6.98 - 1134 585
Ado 8.55 8.71 8.51 - - 6.01
Cyd 6.15 8.26 8.60 8.82 - 5.82
p-anisyl Guo - 889 703 - 1142 583
Ado 8.30 8.74 8.30 - - 6.02
Cyd 6.13 8.24 8.57 8.79 - 5.79
o-anisyl  Guo - 8.83 d) - 11.32 5.81
Ado 837 8.74 8.13 - - 5.97
Cyd 6.12 8.46 8.70 8.81 - 5.82

a) Chemical shifts are referred to TMS in DMSO-dg at 33 °C. b) H2 for Ado and HS5 for
Cyd. b) H8 for Guo and Ado and H6 for Cyd. d) Signals were obscured by the large
peaks of the phosphine ligand.

Interestingly, further addition of Guo to the DMSO-dg solution of [Au(Guo)(PPh3)(NO5) caused the
gradual upfield chemical shift change of coordinated Guo, approaching to the chemical shift value of free Guo.

The results clearly indicate occurrence of the fast exchange of coordinated Guo with the added free Guo.

[Au(Guo)(PR3)I(NOs) + Guo' > [Au(Guo')(PR3)l(NOg) + Guo  (2)
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Two mechanisms are conceivable for this nucleoside exchange; one being a dissociative mechanism
similar to the process found in the guanosine coordinated gold(IIl) and Pt(II) complexes® and the other being an
associative one including bis(Guo)gold(I) species. Figure | shows the spectral change of IH NMR of (tri-o-
anisylphosphine)gold(I) complexes under various concentrations of free Guo. When the ratio of Guo/Au
exceeds unity, signals of coordinated Guo extensively broadened and then they gradually sharpened again with

increase in the concentration of free Guo. Although no separation of signals due to the coordinated and
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Fig. 1. TH NMR spectral change of H8, NH and NH, protons of 2 under various
concentration of Guo in DMSO-d at 33 °C.
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uncoordinated Guo was observed here, such broadening of the signals and the large negative value of the
estimated entropy of activation’) suggest the occurrence of the fast associative exchange of Guo ligand in
solution. On the other hand, when the less bulky triarylphosphines such as P(p-anisyl); and PPh; rather than
P(o-anisyl); were employed in these ligand exchange reactions, only a slight broadening of these signals was
observed. The exchange rates are considered to be faster for the gold(I) complexes having a less bulky
phosphine ligand than that for 2. The result suggests the importance of the steric demand of the tertiary

phosphine ligand in this dynamic behavior.

[Au(Guo)(PR3)I(NO;) + Guo > [Au(Guo)2(PR3)](NOs) (3)

The present associative exchange of nucleoside ligand in gold(I) is in sharp contrast to the dissociative

nucleoside exchange in Au(IlI)Me,(Guo)Cl and [PtMe(Guo)(cod)]NO3.4) Further study on the kinetic and

thermodynamic aspects on these processes are now in progress.
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