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Abstract—4,4'-Vinylenedipyridine bis[2,2':6',2"-terpyridine platinum(II)], a potential Intermolecular bis-intercalator of DNA,
reacts slowly at Pt", the linker being displaced by nucleobases. Crystallization of 4,4'-vinylenedipyridine bis[2,2':6',2"-terpyridine
platinum(II)] in the presence of the self-complementary oligonucleotide d(CpGpTpApCpG) gave a product which was analyzed
by electrospray ionization mass spectrometry. Molecular mass measurements demonstrated ligation of one terpyridine Pt11, which
was shown by liquid chromatography-mass spectrometry to reside exclusively on deoxyguanosine. The terpyridine Pt" was shown
by tandem mass spectrometry to be attached to the 3'-terminal deoxyguanosine, consistent with N-7 substitution. Copyright ©
1996 Elsevier Science Ltd

Introduction potential Intermolecular bis-intercalator of DNA for
probing DNA topology,6'7 it was imperative to investi-

4-Picolin 2,2':6',2"-terpyridine platinum(II) (1) has gate this observation further. We now report a mass
recently been shown to be a potent intercalator of spectrometric investigation of the product formed
poly[d(A-T)2], the equilibrium binding constant being during the crystallization of 3 with the self-complemen-
greater than that of ethidium bromide, and more than tary oligonucleotide d(CpGpTpApCpG).
two orders of magnitude greater than the corre-
sponding monocationic complexes (2, R = C1 or
SCH2CH2OH) This increase in binding energy has and Discussion
been ascribed to the double-positive charge on the Pt
complex.'Attempts to obtain crystals suitable for X-ray A, . , , , • .,F . f ., F , ,. , /, ., ,, , } Mass spectrometry has evolved in recent years as a
analysis of the complex of 1 with the self-complemen- * , ,. • i. • * *u * ^ i u < . - , . •J ,. , ^ j j / ^ ^ r r , . ^ ^ F powerful technique for the structural characterization
tary oligonucleotide d(CpGpTpApCpG) were unsuc- f ,• , t^t A <-u • A • <.- «« • ••J

 £ , £,, • i- i \-j L u r ^ of ohgonucleotides and their derivatives,' primarilycessful. This oligonucleotide was chosen because of the , .6 , . . . . . , ' C A D H ^ C.. , .... . &t, , . , . . ^ ^ r . due to advances in ionization methodology. FABMSavailability of the high-resolution structure of its ,., .. , ,. , . ,. , ,. f
 6f, ,• vu j • • i J - T ^ X T * -.1. was effectively applied in earlier studies for the charac-complex with daunomycm, an intercalator of DNA with . . . . , J. ."H. , ,, . , ,. , ... ,..f .. .. 2 ^ j i i i-. • j tenzation of platmated adducts of ohgonucleotides andantitumor activity. Good crystals were obtained, ., . ... r . 10_14 . & , , ... „-, f

 J , .. f
}. ., . , ,. ... their constituents, in some cases, coupled with colh-

however, rrom a solution of 4,4-vmylenedipyndine . . , , ,. ... /^TT->\ i^f, tr f,. ,„ -, ,, ~, . ... , .. ,„,,J ,«-. V3, ., sion-mduced dissociation (CID). - However, tor
b,s[2,2 :6 -2 -terpyridme Platinum(II)] (3 and the oligonucleotides their polar nature resulted
ohgonucleotide d(CpGpTpApCpG), but the crystals limitations with regard to molecular size
did not diffract X-rays to high resolution. From a iU f , , , cc • ., . r

& , . ., ,
series of NMR experiments, it became clear that some that could be efficien ly transferred to the gas phase,

. . , " „ ' . , , . . , resulting in lower quality data. Electrospray ionization
nucleosides, especia ly guanosine, were able to slowly « nimlbe/of tnese obstac{es/7,18 and has

displace 4-picolme from 1. Although it is well es ab- b successfully coupled with liquid chromatography
hshed that purme bases, especially guamne, displace /T „ ,,„, f

 J ,F. f .M, .. , , ,. ,,, . , • c n^ii j • i- u u i (LC-MS) for analysis of cwplatin and relatedchloride ion from Pt derivatives, the best known v -', ,9,0 , J ^ , , •, j „... . , .. , . rr)../XTTT x r-i n 4 > compounds, "° platmated nucleosides, and small
example being osplatm {cw[Pt(NH3)2C!2]},4 we are not olieonucleotides 2'
aware of any previous report of the substitution of an 6

N-lieand at Pt" by a nucleobase. Indeed, it has recently T - I ^ • • *• t u j i rju * j it. >. m^xTTT \ / -j- \/^n+ c Electrospray ionization methodology was applied,been reported that c*srPt(Nl-L)-,(pyndine)Cll+ forms , r • .u . j c u * • .-
, F,. , ,, . l A T^ITA , -A- i- A therefore, in the present study for characterization

monofunctional adducts w,th DNA, the pyridine hgand the product of reaction between 3 and
being perfectly stable. Since 3 had been prepared as a d(CpGPTpApCpG). As discussed in the following

Key words: platination, electrospray mass spectrometry, collision- Sections, MS data permit establishment of the principal
induced dissociation. structural features of the adduct, although some details
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of the ion structures and their mechanisms of forma-
tion have not been firmly established and warrant 10CH
independent study.

Molecular mass analysis of the oligonucleotide- jl
platinum complex - 50-

bj

P^

The electrospray mass spectrum of the product of 3
crystallization, with NH4

+ counter ion, is presented in K

Figure 1. As shown by ion assignments tabulated in
Table 1, two components are clearly present, of M, ^Q 500 700 900 1100 1300
2218.8 (component M) and 1792.3 (m). Mass spectro- m/2
meter resolving power was set to provide nonresolved . X T . . . . .

ci t *u c 1i r>^ • /i94ni Figure 1. Negative ion electrospray lomzation mass spectrum of the
ion profiles of the four principal Pt isotopes (l94Pt, product of crystallization of d(CpGpTPApCPG) with 4,4'-vinylene-

Tt, 6Pt, Pt), and SO the measured mass values are dipyridine bis[2,2':6',2"-terpyridine Pt"]. Wedges: alkali ion adduct
based On the atomic weight of Pt (195.09) rather than peaks. Ion assignments for components M (Pt-containing) and m
on monoisotopic values. Component M corresponds (non-Pt containing) are listed in Table i.
exactly in mass to the 2,2':6',2"-terpyridine Pt11-
d(CpGpTpApCpG) complex in which one ligand dissociation of M is not known. The absence of ions
moiety has been added (error 0.0 Da), and component representing two terpyridine adduct moieties (requiring
m represents the noncomplexed oligonucleotide (error A/, = 2645), for example at both dGs, suggests that
0.1 Da). The Pt-containing component (4) constitutes reaction has occurred selectively at only one site,
approximately 25% of the sample in terms of total ion
current, but this value is taken as a lower limit because It is of interest that the charge state assignments listed
the extent to which m may be derived by gas-phase in Table 1 are supported by the observed pattern of

alkali ion adduct formation to phosphate groups, a
common feature of polynucleotide mass spectra, such
as the Na+ and K+ adducts of m/z 447.0 and 596.5 in
Figure 1. However, the m/z 357.5 peak is not accom-
panied by alkali adducts because at net charge of 5-
the backbone is fully ionized so that no neutral
phosphates are available for H*/Na+ or H+/K+ inter-
change. An analogous interpretation holds for the m/z
738.5 ion, in which a net charge of 3— is produced by
a combination of five phosphates (charge 5 —) and Pt"
(charge 2 + ). Thus, 3— represents the maximum
charge state observed for component M, due to the
presence of Pt2+ in the ion.

Characterization of deoxyguanosine as the sole site of
derivatization

m/z=738.s Experiments were conducted to establish the site of
ligation in the oligonucleotide. The platinated oligo-
nucleotide crystallization product was hydrolyzed
enzymatically to deoxyribonucleosides and analyzed by
LC-MS, which produced the chromatogram presented
in Figure 2. In addition to the principal deoxynucleo-
sides dC, dG, dT and dA, three minor peaks were
observed. From the corresponding positive ion electro-

Table 1. Ion assignments for the negative ion electrospray mass
spectrum shown in Figure 1

Molecular species m/z Ion Mr
charge

(z) Obsd Calcd

M, platinum-containing 738.5 3- 2218.8 2218.8
(compound 4) 1108.5 2-

m, non-platinum-containing 357.5 5— 1792.3 1792.2
447.0 4-
596.5 3-

m/z=289.6 (195Pt) & 895.0 2-
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dG-Pt Complex
50 -{

100-

50-

1,
'!' aU4*-nTntn ,1|i ,|im[.

289.4

694.0
(100/100) B95°

s' (93/85)

693.1
2901 (68/75)

/ \

\\ \ '|iTilfii7iJiTn|ilil|iiiij1lî irii|iilI)iiii'|niljiiiirjhu iit||iilij[iii|ii

696.0
(27/23)

/ G97.0
(14/20)

I

150 200 250 300 350 400 450 500 550 600 650 700

10 20 30 40 50 m/2

Time, minutes —,. ., r. •.• . , , ~,<* .Figure 3. Positive ion electrospray mass spectrum acquired at 32.4
Figure 2. Reversed-phase HPLC chromatogram from LC-MS min in the LC-MS chromatogram shown in Figure 2. Values in
analysis of enzymatically digested d(CpGpTpApCpG)-terpyridine parentheses are (experimental/theoretical) relative abundance values
Ft" complex. UV detection at 254 nm. X, impurities shown by their for ion composition C25H2,NKO4Pt. Peaks below m/z 289 are due to
mass spectra not to be nucleosides or nucleotides. Mass spectrum background,
acquired at 32.4 minutes is shown in Figure 3.

spray mass spectra acquired every Is during the The collision-induced dissociation mass spectrum
analysis, it was determined that two components shown m Fl§ure 4 is relatively complex, but rational
(denoted by X, Fig. 2) were non-nucleotide related assignments can be made in support of ligation at N-7
impurities, while the 32.4 minute eluant contained of guanme ^ one terpyndine-Pt moiety. It is notable
platinum t'iat a number of product ions occur at higher m/z

values than the precursor ion, thus implying the
The mass spectrum acquired at 32.4 min is shown in presence of singly charged Pt. The assignments shown
Figure 3. Mass spectrometer resolving power was set at are facilitated by a combination of constraints arising
approximately unit resolution, permitting separation of from the charge of the lon< the accuracy with which the
isotopic species differing by one mass unit in the m/z m/z 1S measured (~ ±0.2 m/z units), and the presence
693-697 cluster of peaks. The isotopic pattern or absence of Pt". As shown (Fig. 5), non-Pt containing
observed corresponds to a singly charged species sin& charged ions (m/z 110' 117' 135> 152> 268> are

containing one Pt atom plus the mass of dG (267 Da) observed which correspond to established products of
plus 232 Da for the terpyridine ligand. The overall dissociation of nucleosides,' and of protonated
composition C2,H2,N8O4Pt fits the observed experi- guanme- and its selectively N-labeled analogues -
mental isotope pattern as shown by comparison of Pt-contammg ions in Figure 5 have been categorized by
experimental and theoretical isotopic abundances in the mass and charSe of the terpyridme-Pt ligands R,,
Figure 3. The mass values observed require that one ^2' a -v

hydrogen has been lost, consistent with structure 6 or
an isomer such as 5-FT (e.g., from N-l), as discussed Interestingly, as shown most clearly by the structural
further below. The partially resolved peaks at m/z relationships between m/z 427 and 214, change in
289.4-290.1 are assigned as the doubly charged nucleo- oxidation state of Pt from 2+ to 1 + must be accom-
base-Pt adduct 7, which from the presently available Pamed by a loss of hydrogen from the terpyridine
data cannot be distinguished from 8, although the mme^ evidently as a gas-phase ionic reaction. We
structure 7 is much more likely. In either case the ion speculate that this conversion can be accommodated by
observed arises from loss of deoxyribose with retention
of one hydrogen, the prevalent gas-phase dissociation
pathway for nucleosides,22 thus indicating guanine as
the site of platination. 100.

I
214.0

268.2

/ ,,24- 445.0
/ M v 454.0/

\

455.1

Further insights into the structure of the dG-terpyr- t
idine-Pt adduct were sought by examination of the z
deoxyguanosine terpyridine Pt" adduct prepared z
separately and shown by 'H NMR spectroscopy to have ^ 50

the structure 5. The electrospray ionization mass F=
spectrum (not shown) of the nucleoside adduct 5 LU
exhibited the same singly charged mass and abundance
pattern as in Figure 3 (m/z 693-697), and in addition • i n - i - . p , , t | l v i V | i - n , , , , , r
an isotopic pattern of doubly charged ions at m/z 100 200 300 400 boo eoo
347-349 representing the guanine-terpyridine-Pt" m/0

moiety. The m/Z 347.5 ion (containing 195Pt isotope) Figure 4. Positive ion collision-induced dissociation mass spectrum
was mass-selected and dissociated, leaving no of double char§ed molecular ion of mlz 347.5 (designated M2+) of

remaining precursor ion and producing the mass dair7goTntonrhaevIinyrlmI/2e va'lueT'corres ondirT"^ c'haT estate
spectrum presented in Figure 4. Ion assignments are relationships resultir^ from tht"^ss o7rprotnoninprobabiyaby a'roll'-
represented schematically in Figure 5. over' 3-metallation mechanism as shown in Figure 6.

singly doubly singly
charged charged charged
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the 'roll-over' 3-metallation mechanism depicted in Pt++Ar+ . This process is energetically feasible
Figure 6. This mechanism is known to occur thermally because the ionization potential of Ar is relatively low,
in 2,2'-dipyridine Ft" complexes.26 Furthermore, this 15.8 eV.27

roll-over 3-metallation mechanism accounts for the
relationship between three other pairs of ions (as Sequence analysis of the terpyridine-Pt-oligonucleo-
marked in Fig. 5): 281.2-560.9, 289.6-578.1, and tide complex
227.6-454.0. In the latter three cases, the charged Pt
ligand substitutes for a proton in ions normally The triply charged molecular ion of the terpyridine-
produced by CID of protonated guanine:24'25 m/z 135, Pt-oligonucleotide complex (m/z 738.5 in Fig. 1) was
152 (Fig. 5), and 28 (protonated HCN). collisionally activated and dissociated, leading to the

mass spectrum shown in Figure 7. The ion selected
A third class of Pt-ligand ions (see R3 in Fig. 5) are the contains one Pt ligand; its position in the sequence was
relatively minor singly charged species m/z 445, 455, established from mass ladders built from phosphate
and 469. Here also, the constraints of charge and mass backbone cleavage reactions28 as described below.
suggest the simple structures given in Figure 5. The
origins of these ions are not known, but it is reasonable Upon dissociation, the majority of M3~ ions undergo
to assume that Pt" reduction occurs by electron loss of the terpyridine Pt11; therefore, decomposition
transfer from argon collision gas: Pt2++Ar-> produces ions which bear no adduct sequence informa-

tion and which exhibit the same m/z values as those
derived from the collisional spectrum (not shown) of
the corresponding non-platinated oligonucleotide, m/z
596.5 (Table 1). Non-platinated ions are also formed,
denoted as m3", m4~, and m5 in Figure 7. The m5~
species corresponds simply to loss of the terpyridine

R2-2u Rj-428 Pt" ligand, although this assignment cannot be distin-
guished from the base-loss product (a— T)2~, as
denoted in Figure 7. The m/z value of the m4~ ion
requires net transfer of one proton from the terpyri-

ligand to the oligonucleotide, i.e:

152.0

m/z 738.5 m/z 447.0

R'N=CH R2N'CH TjC") Similarly, the m/z value of the m3' ion (596.5)
454-° 227-6 H2N'J^N'^N mandates a two proton transfer upon loss of the ligand,

resulting in a net charge of 3— for the resulting ion.

The location of the dG-Pt adduct in the sequence was
*r**" 268.2 established as the 3'-terminus, based on the mass

assignments shown in Figure 8. Two series of the ions
281.2

RjNHj

H H

578., 289.6

100-
445.0

R N C H3 2 3

469.2

J I , . 11. I I ,.. 1 '.u I . . f - I ...M '. ,', ,1

100 200 300 400 500 600 700 800

Figure 5. Schematic of structure assignments for ions in the mass
spectrum shown in Figure 4. Sites of protonation are shown as N-7
for convenience.

i i | i i i i | T n T | i i M | - | I n - f i i i i | i n i |

800 900 1000 1100 1200 1300 1400 1500
m/z

Figure 7. Negative ion collision-induced dissociation mass spectrum
of the m/z 738.5 ion (designated M3~) observed in Figure 1. Molec-
ular ion notations such as M3~ refer to (M — 3H)3~ where M is the
neutral platinated oligonucleotide. Ion nomenclature is taken from
ref 28. Designations of M and W denote Pt-containing ions; m, w,

Figure 6. Proposed mechanism for the gas-phase generation of and similar notations refer to non-Pt-containing ions. C, A, T, and G
single charged terpyridine Pt' complexes of deoxyguanosine. denote nucleobase anions.
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are used for determination of sequence, the w series a.B 8eries

(arising from C3'-O cleavage containing the 3'
terminus), building a mass ladder in the 3'-+5' direc-
tion, and the a — base series (arising from C3'-O
cleavage with base loss at that residue, and containing 5./-i G — T — A C
the 5' terminus), building a mass ladder in the 5'->3'
direction.28'29 The Pt-containing series of ions (denoted
as W series) are recognized by their characteristic peak .t
shapes due to unresolved clusters of Pt isotopes. No „ « „ . . , , - , „-,,

* . . . A - * 62O.O 4 /J . / J I / . 2

Pt-contammg ions are observed in any of the a — base
ion series, which together represent residues -i '"t.B ioei.6 w series
5'-CGTAC-3', a result that is consistent with modifica- .2 1003.7 3390 em.o
tion on the 3'-terminal G. Mass values of the W series Figure 8. Mass ladder representation of sequence-determining ions
Shows the required mass for the terpyridine-Pt ligand from the mass spectrum shown in Figure 7. Mass/charge values are
(428 Da) on all four residues represented, Starting with tabulated for Pt-containing ions with charges of 1- and 2- that
the smallest W series ion observed, W2 (m/Z 1061.6) contain the 3'-terminus (W series) and non-Pt-containing ions that
representing the terminal platinated dinucleotide contain the 3'terminus (w series) and 5'-terminus (a-B series).

d(pCpG)-3'. The m/z difference between W4 and W5

ions is 164.7, where z = 2, indicating unmodified dG other chemicals were of the highest purity grade
(theoretical m/z difference 164.6), thus excluding the obtained from Aldrich and used as received,
second G nucleotide as the site of ligation. Interest-
ingly, the ion charge patterns in the W series compared The oligonucleotide d(CpGpTpApCpG) was synthe-
with the non-platinated w series are unusual, reflecting sized on an automated Applied Biosystems DNA
the presence of Pt2+ on the 3'-terminus. For example, synthesizer (Model 380B) using phosphoramidite
Wr should be the most abundant member of the ion chemistry by Mrs V. H. Cooper (Oxford Center for
series24-29 (as is wr), but W, is not observed because Molecular Sciences). The crude fully deprotected
the net charge will be positive: pdG~ plus Pt2+ = l + . oligonucleotide was purified by reversed-phase HPLC
Similarly, the W2 cleavage should yield a neutral (Waters 990 HPLC systems, Waters uBondapak C-18
product (pdCpdG2' plus Pt2+), but a monocharged ion semipreparative column 0.78x30 cm, P/N 84176,
is produced at m/z 1061.6. This observation implies 0.1 M aqueous triethylammonium acetate/acetonitrile
that two charges reside on one phosphate, which would gradient),
be relatively unfavorable. However, either direct
electrostatic charge stabilization of phosphate by Pt2*, Synthesis of /rans-4,4'-vinylidenedipyridine bis[(2,2':
or phosphate neutralization by H+ transferred from 6',2"-terpyridine) platinum(II)] nitrate (3). A solution
the terpyridine ligand (see Fig. 6) would explain the of chloro-2,2': 6',2"-terpyridine platinum(II) dihydrate
occurrence of this ion. A similar concept in which (200 mg, 37.4 umol) and trans-bis-(4-pyridy\)-
phosphate oxygen anion forms a bridge to Pt+ has ethylene (30 mg, 17 umol) in 20% aqueous methanol
been advanced in studies involving FAB ionization and (10 mL) was heated at reflux for 15 min. A solution of
CID of tetranucleotide-Pt complexes.10 silver nitrate (127 mg, 74.8 umol) in 3 mL of water was

added and the solution was returned to reflux for a
This work supports earlier conclusions1015-lfi that colli- further 15 min. Solid sodium nitrate (5 g) was added to
sion-induced dissociation is a useful technique for the suspension while hot, and the silver chloride preci-
structural studies of platinated nucleosides and nucleo- pitate was removed by filtration through Celite and the
tides, although it is recognized that several issues could filter cake washed well with water. The filtrate was
profit from more detailed investigation. For example, concentrated on a rotary evaporator until a yellow solid
the reason for the absence of doubly charged molec- began to precipitate, then another 10 mL of saturated
ular ions in the electrospray LC-MS spectrum in aqueous sodium nitrate was added, and the solution
Figure 3 is unclear, in view of the presence of such ions was kept at 4 °C overnight. The solid was filtered and
(different instrument and conditions) in the direct washed with cold water and dried to give the crude
infusion electrospray mass spectrum (not shown) that product (217 mg). Recrystallization twice from water
served as precursor to the mass spectrum in Figure 4. gave yellow needles (95 mg, 45%): mp >200°C; 'H
In addition, further experiments, outside the scope of NMR (500 MHz, D2O): 5H 7.62 (4H, m, 2 x terpy H4>4.),
the present study, would be useful to delineate the 7.78 (4H, d, 7=5.5 Hz, 2 x terpy H3j3.), 7.79 (2H, s,
mechanistic and structural details of assignments in 2 x vinylic-H), 8.04 (4H, d, 7=6.8 Hz, 2xpy H35),
Figure 7 8.28-8.33 (12H, m, 2 x terpy H66,, H55, and H3,5,), 8.42

(2H, t, 7=8 Hz, 2 x terpy H4.), and 9^06 (4H, d, 7=6.7
Hz, 2xpy H26); Xmax (H2O) nm: 239 (e dm3 mor1

cm-', 9.5 xlO4), 271 (7.0 x 104), 293 (5.9 x 10"), 324Experimental (5.2 xlO4), 339 (5.3 xlO4); m/z (ESI): 305.2
Materials and methods ([M-Pt(terpy)]2+, 29%); 259.7 (M4+, 100%).

Chloro-2,2':6',2"-terpyridine platinum(II) chloride Crystallization of the self-complementary d(CpGpTp-
dihydrate, ?ram'-l,2-bis-(4-pyridyl)ethylene and all ApCpG) with 3. An aqueous solution containing
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d(CpGpTpApCpG) (0.8-1.2 mM ds DNA), 3 (0.8-1.2 ion source temperature 200 °C, needle voltage +3500
mM), Mg(NO3)2 (10-15 mM), and sodium cacodylate V, cone voltage +25 V and mass scan range m/z
buffer (100 mM, pH 6.5) was equilibrated with 100-725. Procedures for the analysis of data from
2-methyl-2,4-pentanediol (up to 20% in 30 mM sodium LC-MS analysis of nucleosides in enzymatic digests of
cacodylate buffer) by the hanging-drop method (5 uL nucleic acids have been earlier detailed.32

drop size) at room temperature. Bright-yellow crystals
formed after one month which were collected by Positive and negative ion mode electrospray MS and
centrifugation. MS/MS for oligonucleotide analysis. The electrospray

mass spectrum of 3 was determined on a VG Biotech
Preparation of oligonucleotide terpyridine Ft" complex Bi°-Q mass spectrometer. Other oligonucleotide mass
4 for analysis by mass spectrometry. The magnesium sPectra were acquired using a Perkm-Elmer-Sciex
ions in the crystals of the oligonucleotide terpyridine API III+ triPle quadrupole mass spectrometer
Ft" complex 4 were replaced by ammonium ions as (Thornhill, ON, Canada) equipped with an electro-
follows.™ The precipitate and crystals from the crystal- sPray ionization source. In general, 20 pmol uL~
lization experiment were collected by centrifugation concentration of sample in 50% Isopropyl alcohol
and redissolved in deionized water (-40 nmol in 50 aqueous solution was infused at 1.5 uL mm- flow rate.
uL) and a 10 M aqueous solution of ammonium In the negative ion mode, the ES ionization voltage
acetate (100 uL) was added. Absolute ethanol (350 uL) was kePl at ~3300 v and onfice Volta8e of -50 V was

was added and the solution kept at -20 °C for 2 h. The used- Dunng data acquisition, the scan step size was
yellow precipitate formed was collected by centrifuga- maintained at 0.10 and 10 scans were accumulated in
tion and washed with cold 70% ethanol and redissolved the ran8e mlz 300-2000. In the negative ion collision-
in deionized water (100 uL). The final concentration of induced dissociation of 4, the triply charged ion (mlz
the oligonucleotide solution was approximately 300 738-5) was selected as the precursor ion by MSI for
pmol uL~' collisional activation with argon gas at collision energy

45 eV (£|ab) and collision cell pressure 2.5 x 1015 atoms
„ .. . , 11, *, „*, -j- ,.• ,r^ i, cm 2- In tne positive ion mode collision-induced
Synthesis of 2,2 :6',2'-terpyr,dme pla inum(II) 2 - dissociation of 2,2':6',2"-terPyridine platinum(II)-dG
deoxyguanosme (5). A solution of chloro-2 2 :6 ,2 - (g) (he doub,e ch d ;Qn (m/z 34y 5) was sdected as

terpyridine platinum(II) dihydrate (25 mg, 48 umol) the ursor lon b
 5

MS1 for coliisional activation with
and silver mtra .e (16 mg 95 umol) in deionized water at col,ision e 4() eV (£ } and colljsion

(1.0 mL) was heated at 70-80 °C ma water bath for 30 ^ |ssure 25x l ( )15 ^ cm-=V
 Th^ electrospray

mm. The silver chloride was removed by centrifugation bg ti was maintained at +4100 V and the orifice
and the solution added to 2 -deoxyguanosme (14 mg, voltage was set at +40 V
50 umol) and the solution heated for a further 2 h at
70-80 °C. After centrifugation, the clear-yellow
solution was freeze-dried to give 2,2':6',2"-terpyridine
platinum(II) 2'-deoxyguanosine (5) as its nitrate salt in Acknowledgements
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