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SUMMARY

Solutions containing the ion [Pt(CH3),Br(H,0) 3]+ have begn
prepared by reaction of [Pt(CH3)ZBt2] with aqueous Ag+ and reactions
of the ion with neutral (3,5-lutidine and N,N,N' N'-tetramethylethylene-
diamine) and uninegative (Br , C17, I , OH , SCN_ and NO, ) ligands

have been investigated by !H NMR and infrared spectra.

INTRODUCTION

In Part II [1} reactions of [Pt((:l-l3)28r2]n with a variety
of neutral and uninegative ligands were studied. In general, reaction
of [Pt(ﬂié)zﬁrzln with aqueous solutions containing excess uninegative
ligands X resulted in displacement of both Br atoms, although with
X=chloride H NMR spectra indicated the intermediate formation of the
monobromo species [Pt(CH3),BrCl3l2-. Reaction of [Pt{CH3z),Br,l n with
aqueous AgNQ; followed by treatment with chloride ions and pyridine
produced the. nonobrom pecies Pt (CH3)2BrClpy, [1]1. In the present
study the reactlon of- [Pt(CH3)28r2] with aquecus Ag" has been investigated
in more deta:.l and: a. nunber of mnobrono:lmthylplatmum[m compounds .

have beenvsynthsxzed and studxed by b 8 NHR and- infrared fpectmscopy. -

:'::Prelmnary dat have _been reported prev:.ously [2]. PRl el Sl esane e
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RESULTS AND DISCUSSION

(i) Preparation and Properties of [Pt (CH3) 2Br (H20) 31 .

[Pt((}i3)28r2]n reacts with a one mole ratio of aqueous AgNO; or
AgCl0, to give a vellow solution. !H NMMR spectra have been used to monitor
Vthe reaction. The spectra indicate that after reaction for 5 minutes
two séparate dimethylplatinum(IV) species are present since two methyl
platinum "triplets' (}95pt, I=%, 34% abundance) of umequal intensities
are observed. On continued heating of the solution one of these species
(t 7.95, J 80.1 Hz) comverts to the other (v 8.04, J 76.3 Hz, Table 1)
while AgBr precipitates from solution. As shown later, the initial species
is probably [Pt(CH3)2Br,(H;0),1 with CH3 Lwans to H0, while the final
product is assumed to be predominantly [Pt(CH3),Br(H,0)31 . Since the
final solution is acidic (pl(a 2 5) there is probably an equilibrium between
the triaqua species and an hydroxo species, [Pt(CH3),BroOti(H;0);] with OH
trans to Br rather than CH3 since aqua groups {rans to (Hy groups tend to
undergo exchange rather than dissociate in methylplatinum(IV) systems [3,4].
Furthermore, as shown later, reactions of the triaqua species with
ligands such as 3,5-1lutidine or tetramethylethylenediamine yield
species with an hydroxo group £nuans to Br. The Raman spectrum of an
agqueous solution of the species is consistent with the formulation
[Pt (CH3),Br(H,0)31" with peaks attributable to v(Pt-Br) at 235 cm-1!
and v(Pt-C) at 590 cm-1. The former peak is in the region usually
associated with terminal:Br atoms coordinated to platinum(IV) [5] and
the latter peak is in the region associated with methyl groups Zrans
to H0 [6]. A Raman line at 1048 cm~! is assigned to vsy_m(N-O) of
ionic nitrate.

Attempts to isolate the compound were unsuccessful since
evaporation of solutions containing this species gave a water-insoluble
solid, while addition of solutions containing large anions failed to
produce a precipitate. -However, on neutralization of concentrated-
solutions of [Pt:(Cl"lgr)_z’Br(l"lz'(;))'alf with MaOH solution aiyéllbﬁ'ﬁé'cipitate"’r

analysing for PtV(CH_?;)HzB‘rq-l 'v'u’a_s" éb_tained: and ‘this urdergoes’ mny e




reactions analogous to those of {Pt(CHj3);Br(H20) 3]+. Addition of
acid to [PT(CH3);BroH] regenerates the [Pt(CH3)zBr(Hz0)al” ion.
[Pt((:lz',a)zBr(H]n is soluble in warm methanol and acetone,
but unlike [Pt(q’la)zBl‘z]n which dissolves in hot methanol to give a
monomeric species containing coordinated solvent Znans to CHiz, the
former compound is dimeric in methanol, preéumably due to incomplete
breakdown of the initial polymer. The !H NMR spectrum of the compound
in CD30H (Table 1) exhibits two non-equivalent methyl platinum triplets
and is consistent with a dimeric structure of the type shown in Figure 1
(solvent = methanol). The high values for 23(195Pt—C!{3) are indicative
of oxygen-bonded groups Trans to CHjz [7].
The structure of [Pt(Cd3)25r0H]n is uncertain, but its behaviour
in methanol solution suggests that if it is tetrameric as has been postulated
for other compounds of the type [Pt(CHa}ZX‘l]n {1] then it is the OH group
rather than the Br atom which is functioning as the triply-bridging group.
The infrared spectrum of [Pt(CH3)28r0H]n is consistent with the presence
of bridging OH groups (Table 2). Peaks attributable to v(Pt-0) are
present at 481, 373, 332 and 318 cm~l. All of these are at lower

frequency than that found for v(Pt-0) for terminal OH in the compound

TABLE 1

1y NMR DATA FOR MONOBROMODIMETHYLPLATINUM(IV) COMPOUNDS
Compound T(Pt-CH3) ZJ (lgsPt-Cﬁg)
In CDCly solution

i ‘rHa(Lut) J(Pt-N-C-Ha)
Pt (CH3) 2BrOHLut, 8.39 70.5 1.35 11.5
Pt(CH3) 2BrClLuty 8.05 69.0 1.46 13.0
Pt(CH3)2BriLuty 7.76 71.3 1.39 13.0
Pt (CH3) 2Bz (SCN) Lut .. 8.20 69.2 ~ 1.65 12.5
-?i(m3)zBi(mQjLutz . . 8.01 69.8 1.68 12.0

PE(CH3) Br(NO)Lut, .. - 7.98 . . .69.4 _  _ 1.58 . .11.0
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TABLE -1 {cont.)

Campound T(Pt-CHy) 23(195Pt-CH3)

T(N-CH;3) J(Pt-NCH3)
Pt{CH3)2BrOHTetrameen 8.57 71.8 7.20,7.49 12.8,9.6
Pt(CH3) 2Br (ONO) Tetrameen 8.18 70.5 7.20,7-62 14.0,8.5

Pt (CH3) 2Br(NO2)Tetraneen 8.20 71.2 7.18,7.28 14.4,11.0

In Hy0 solution
[Pt (CH3) 2Br (Hz0) 31" .8.04 76.3
Pt(CH3) 2Bra(H;0) 2 7.95 80.1

In NaQH solution

[Pt (CH3) »Br (CH)}H,01, 8.02 76.6

8.43 76.6
[Pt (Clz)2Br(0H) 312~ 8.62 74.5
[Pt(CH3) o (0H) 12~ 8.79 76.5

In NaCl solution

Pt(CH3)2BrC1(H;0) 5 8.02 78.2
[Pt(CH3),BrC1512" 7.96 77.1
[PT(CH3) 5Cl,) 2" 8.02 76.5

In KSCN solution

[Pt (CHz) »Br (SCN) 2H,01 "~ 8.00 66.8
(Pt (CHg) ,Br(StN) 312~ 8.25 69.0
[PT(CH3) 5 (STN) 412~ 8.49 69.8

In NaNQO», solution

[Pt (Qi3)2Br(ONO) (NO2) 212~ 8.18 68.8
(Pt (CH3) 2Br (NO2) 312 8.15 70.2
[Pt (CH3) 2(NO2) 412~ 8.17 69.7

In CD30H solution

{Pt(H3)2Br(GH)CD30H]2 . 7.71 79.7
- 79.57
Pt(CH3)2Bra(CD30H)> . 80.7 ?




C[H3 L solvent CH3 y CH3
o} Br [ l Br
CH3\Pt _— \Pt < CH3\Pt /G\Pt -
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Br l H Br H 3
solvent CH3 solvent solvent

Pt{CH3),BrOHLut, (542 cn~1) (Table 2). Furthermore, peaks attributable
to v(Pt-Br) for terminal Br are found at 242 and 220 cm~} (cf. 235 cm7}
in the Raman spectrum of [Pt(CH3),Br(H,0) 3]")- Other bands attributable to
OH vibrations are found at 3370, 940 and 740 cm~!. The band at 3370 cm-l
assigned to v(0-H) is broad, indicating hydrogen bonding, probably with
the Br atoms. The other peaks are tentatively assigned to §(Pt-0-H)
modes. The peak at 740 cm™l lies in the same region as that assigned
to 5(Pt-0-H) in [Pt(CH3)30H]l, (722 cm-1) (8].
(ii) Reactions of [Pt(CH3),Br(H0)51"

Addition of 3,5-lutidine (Lut) to a solution of [Pt(CI-la)zBr(HzO)'31+
immediately precipitates a yellow solid analysing for Pt(CH3),BrOHLut,X*
The same compound is cobtained by reaction of [Pt(CHj3) zBrOH]n with

lutidine. The compound has the structure shown in Figure 2 (L=Lut,

Br

. cH
3\Dt/
§ \
CH3/

L

* This 1 may be contrasted with the trimethylplatimm(IV) system where
addition of 3, S-Iutidj.ne to a solution of [Pt(CHa)a(HZO) 3] does not
produce a prec1p1tate, and H NMR spectra indicate the presence of
',the spec:.es [Pt(CHa) 31‘..ut (H20)3 n (n = 1 - 3) s:uular to the pyridine

systen reported prevmusly 1.
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TABLE 2

INFRARED SPECTRA OF MONOBROMODIMETHYLPLATINUM(IV) COMPOUNDS

Compound §(CH3) v(Pt-C} Ligand vibration = Assignment
Pt (C3) 2BrOH 1233m,1241m 581w 3370,br v(0H)
1263m,1268sh 940m,br,740s,br &§(Pt-0-H)
481s,373s,)
) vw(Pt-0)
332s,318s5 )

Pt (CH3) 2BrOtiLuty 1228m,1274m 582w 3602w, sh v(OH)
963s §(Pt-0-H)
542s v(Pt-0)

Pt(CH3) 2BrSCNLut 1233m 2118m v(C=N)
418w p(SCN)

Pt(CH3) 2Br(ONO) Lut > 1229w S77vw 1S1is v(N=0)
960s v(N-0)
828m - & (ONO)

Pt (CH3) 2BT (NO3) Lut, 1420s vasym(N-O)
1332s,1322s vsym(N-O)
828s,sh 5(NG5)
600m p (NO3)

Pt(CH3) 2BrOHiTetrameen  1223m 590w 3522s,br v(OH)
1054s,br 6(Pt-0-H)
550s v(Pt-0)

Pt(CH3) Br (ONO) - 1224m 590w 1505s v(N=0)

Tetrameen 967s v(N-0)
826s 6 (ONO)

P (CH3) 2Br (NOp) - 1228n 1420s ¥,y -0)

Tetrameen 1322s vsym(N-O)
831s,sh S(NO3)
595m°

o (NO2)
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X=0H) since !H NMR spectra confirm that the methyl platinum groups
are equivalent and trans to lutidine molecules (23(195pr-CHy) 71.4 Hz).
It may be noted that no trimethylplatinum(IV) compound containing a
terminal OH group has as yet been reported, the only known hydroxy compound
in this system being [Pt(CHj) 30H1, which contains Atriply-bridging OH
groups [10,11].

Addition of N,N,N' N'-tetramethylethylenediamine (Tetrameen) to a

" solution of [Pt(CH3)7_Br(H20)3]+ precipitates a solid analysing for

Pt(CH3),BrOH Tetrameen, which also contains methylplatinum groups hans
to the ‘l-donor ligand (J 71.8 Hz) (Table 1 ; Figure 2, L, = Tetrameen,
X = OH). Two sets of N-methyl resonances for the Tetrameen ligand are
ocbserved, consistent with the presence of non-equivalent groups (GH and
Br) above and below the plane of the two carbon and two nitrogen atoms bonded
to p;latinum-

The infrared spectra of both Pt(CHj) ,BrOHLut, and Pt(CH3),BrOH-
Tetrameen contain peaks characteristic of the OH group. The O-H
stretching vibration appears in the spectrum of Pt(CH3),BrOHLut, as
a weak, sharp peak at 3600 cm~!, while that in Pt (CH3),BrOH Tetrameen
is much broader, more intense and appears at lower wavenumber (3522 cm~!)
presumably due to hydrogen bonding. A peak assignable to §(Pt-0-H) is
observed at 1054 cm~! in the Tetrameen compound, which is in the region
found for this vibration in K, [Pt(OH)g] (1058, 1076 cm‘l). [12j.
However, 6(Pt-0-H) in the Lut compound appears at 963 cm~!. Peaks V
assignable to v(Pt-0) are found at 542 and 550 cm-! Tespectively
in the Lut and Tetrameen complexes and these values are comparable
with those found for this vibration in K, [Pt(OH)gl (538, 515 cm™1) [12].

‘Addition pf approximately a one mole ratio of NaBr to a
solution of [Pt{CHj3) 2Bx:(H20)3]+ produceﬁ a very broad methyl pliatinum
‘triplet in the IH NMR spectrum which is apparently due to bromide/
water exchangé at-sites Znuans to the methyl platinum groups. On
allowing the solution to stand a sharp methyl platinum triplet (r

7.94, J 79.8 Hz) ’,iﬁcreases: in intensity at the Vexpense-of the original
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triplet. Chemical shift and coupling constant data confirm that the
second species is the same as that found initially in the reaction of
[Pt(CH3)zBr2]n with AgNO3 as noted earlier. On furfher standing,
Pr(CHy) 231‘2],1 precipitates from solution and the methyl platinum
triplet decreases in intensity. The magnitude of 2J (195Pt—CH3) for
this compound (79.8 Hz) suggests that the methyl groups are irans to
a ligand of low Znans influence, so that the compound is most probably
Pt(CH3)2Bra(Hy0)5. Addition of Lut to solutions coataining this
species precipitates Pt(CH3)sBraluta. (Figure 2, L = Lut, X = Br).
Addition of excess NaBr to solutions containing Pt(CHjz),Br,(H;0)>
causes a downfield shift of the methylplatinum protons a“,d a decrease
in coupling constant, indicating exchange between bromide and water
Zrans to the methylplatinum groups. In saturated NaBr solution both

T and J approach the values reported for (Pt(CH3),Br,12~ (11 (Table 1).

When approximately a one mole ratio of NaCl is added to a
solution of [Pt(CH3),Br{H20)31" there is an initial slight broadening
of the methyl platinum triplet due to chloride/water exchange {nans
to the methylplatinum gioups. On allowing the solutien to stand a
sharp triplet grows at the expense of the first, but the formation
of this species is much slower than for the bromide reaction. The
formation of this triplet, which is attributed to Pt (CH3);BrC1(H0) 5,
is accelerated by heating the solution. Further addition of NaCl
causes a decrease in the coupling constant and a shift of the triplet
to lower fiecld towards the values previously reported for the species
(PL(CH3),BrCl312~ {1}. Addition of Lut to such solutions produces
an immediate precipitate of Pt(CH3),BrClLut,. Prolonged heating of
the concentrated chloride solutions of [Pt(CH3)2BrC13)2™ results in
formation of [Pt(CH3)5Cly]2~ as reported previously {1}.

In contrast to the slow ',displacement of the bromo grbupvby
chloride in the above reactions, addition of Nal to solutions of

{Pt(CH3) ,Br(H,0) 3_1+ raPidly"PlfeCiPita_tgs.ah orange-red solid uhich S
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is probably a mixture ef [Pt(CH3)ZBrI]n and [Pt(CH3)212]n. Rapid
addition of Lut tc a solution of [Pt:(CH3)2!51-'(H20)3]+ to which Nal
has been added precipitates a mixture of Pt((CHj3)zBrILut; and Pt(CH3)z-
IoLut, as confirmed by Iy R, -

On addition of approximately a one mole ratio of KSCN to a
solution of [Pt(C!-l3)zBr(H20)3]+, two broad methylplatinum triplets are
jnitially observed in the !H NMR spectrum. One of these triplets
(t 8.00, J 66.8 Hz) decreases in intensity as solid [Pt((}ig)zBrSCN]n
precipitates and is presumably either [Pt(C!{g,)zBr(SCN)z(HZO)]‘ or
[Pt(CH3)ZBrOH(SCN)2]"'“ with thiocyanate groups Ltwans to methyl. The
mode of coordination of the thiocyanate groups is uncertain since
23(195pr-@i;) values for CHy groups trand to N- and S-bonded thiocyanate
have been found to be similar in methylplatinum(IV) systems {7]. The
second methylplatinum triplet is presumably due to the ion [Pt(CH3)zBr(SCN)3]2"
since it increases in magnitude as more KSCN is added to the solution
and the precipitate of [Pt(CHj3) zBrSCN]n redissclves. On continued
addition of KSCN there is only a slight chemical shift change (t 8.22
to T 8.25) and no coupling constant change in the triplet up to
saturation. Heating solutions of [Pt(‘.}{3)28r(SCN)3f' containing
a large excess of KSCN produces a new triplet (v 8.49, J 69.8 Hz)
which presumably is due to the formation of [P!{CH3),(SCN),12".

The mode of bonding of the thiocyanate groups frars to CHj
in both [Pt(CH3)2Br(SCN)3!2- and [Pt(CH3)2(SCN)4i2~ is again uncertain,
but the thiocyanate groups c{s to the methyl groups in both compounds
appear to be S-bonded since addition of Lut in each case produces
a precipitate containing the S-bonded thiocyanate group (Figure 2,
X = SQ¥). The infrared spectrum of Pt{CH3),(SCN);Lut, has been reported
previously {1]1. The spectrum of Pt(CH3),Br(SCN)Lut; contains bands
assignable to v(C=N) at 2118 cm-l, and p(SCN) at 418 cm-! both of which lie
in the range found for S-bonded thiocyanato complexes [13,14]. As was
found for Pt(G!a)i(SCN)zLutz, no peak attributable to &§(SCN) is observed.
Add.u:xon of 'l'etraneen to solutions conta:.nmg [Pt(m3)23r(sm)3]2‘

did t:or produce a precxpxtate.
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When a solution of [Pt(CH3)zBr(Hz0)31% is treated with NaNO,
solution, an initial broéd triplet in the NMR is replaced by a single
sharp triplet (r 8.18, J 68.8Hz). The magnitude of the coupling
constant confirms that N-bonded nitro groups are in positions f{aans
to the methyl groups since it lies in the same region as-was found
for N-bonded N0, in trimethylplatinum(IV) complexes (64-68 Hz) [71.

The position frans to the Br atom in this compound, however, must be
occupied by a nitrito group since addition of Lut or Tetrameen to

the solution precipitates the compounds Pt(CH;3),Br(ONO)Lut, and
Pt(CH3),Br(ONO)Tetrameen respectively (Figure 2, Lz = 2Lut, Tetrameen,

X= ONO)**. Evidence for the presence of O-bonded NO, comes from the
infrared spectra of these compounds. Bands attributable to v(N=0) and
v(N-0) are found at 1511 cm™! and 960 cm~! respectively in the Lut com-
plex, and at 1505 and 967 cm~! in the Tetrameen complex. These values

are comparable to those found for the nitrito group in [Pt(NH3) 5(0NO)]3"' {151.
A band attributable to §(ONO) appears as a broad peak at 828 cm-! in the
Lut complex and 826 cm~! in the Tetrameen complex. No peak due to a
rocking mode was observed in these spectra although they have been reported
for other nitrito complexes. Both compounds are fairly stable both in the
solid and in solution, but slowly change to the nitro isomer at ambient
temperatures. Heating the compounds increases ;:he rate of isomerization,
and complete isomerization of the Lut complex occurs after 2 hours at 80°C.

The infrared spectra of both of the products Pt{CH3),Br(NO,)Lut,
and Pt((H3),Br(NO;)Tetrameen contain peaks characteristic ‘of N-bonded
NO,. Thus usym(N-O) and v asym(N-o) appear at 1420 and 1332, 1322 cm-?

respectively for the Lut complex and at 1420 and 1322 cm~1 respectively

"In the trimethylplatinum(IV) system addition of NaNO, to a solution of
{PT(CH3) 3(H,0) 31" produces the ion [Pt(QH3)3(N02)312- {91. The value of
23(195pt-03) (70-9Hz) is Vconsistrem: with N-bonded NO, groups.  Addition -
of Lut to this solution produces Pt(CH3) 3put2N02 which also contains an

N-bonded NG group [71: . o




413

for the Tetrameen complex; peaks assignable to &(NO;) appear at 828 cm1{Lut)
and 831 cm~l(tetrameen); and peaks assignable to p{NOp) at 600 cm~l(Lut)

and 595 cm-l(tetrameen). It may be noted that for each set of nitro and
nitrito isomers, the peaks associated with 6§(NO;) and §(ONQO) appear at -
virtually the same wavenumber but in each case the 6(NO,) peak is sharp

while the 8(0ONO) peak is quite broad.

It has been found in the formation of nitrito compounds from
metal-hydroxo compounds, that a molecule of HNO, cleaves the O-H bond
rather than the M-O bond {16]. The conditions for the present system (M-OH
species in acid solution) are those which favour nitrito formation
and a similar mechanism may be postulated here.

As was found for the Lut and Tetrameen derivatives, heating the
solution of the ion [Pt{CH3),>Br(ONO)(NO»),12- for several minutes
produces a new triplet (v 8.15, J 70.2 Hz) in the NMR which is presumably
due to the nitro isomer [Pt(CH3),Br(N0,)312-. Continued heating slowly
converts this to a further species {r 8.17, J 69.7 Hz) which is probably
{Pt{CH3)2(NO2) 12" s irce addition of Lut to this solution precipitates
Pt (CH3) 3 (NO2)Lut, as confirmed by its infrared spectrum [1].

Addition of NaOH to a solution of {Pt(CH;)zBr(Hzojgf gives a
broad triplet initially which is probably due to OH/water exchange
Zaans to the methyl platinum groups. On allowing the solution to
stand, two new triplets of equal intensity appear in the spectrum
and [Pt(CH3)zBrOHln precipitates from solution. The two triplets
appear to be associated with the same species and probably arise from
a dimeric compound of the type shown in Figure 1(a) or (b) (Solvent
= Hz0). Continued addition of NaOH recdissolves the precipitate of
[Pt(CHa)zBrOH]n and decreases the intensity of the pair of triplets while
a new triplet forms at T 8.53 (J 74.5 Hz). This Iatter triplét is probably
due to [Pt(CHa)zBr(OH)alz‘. Continued addition of NaOH causes a shift
of this triplet to t 8.62 while the coupling constant remains unchanged.
Heating fhe solution produces a new triplet at t 8.79 (J 76.5 Hz)
wﬁichfiézbrobab;y_due tb [Pt(CH3)2(0H)u]2f. Adéition of Lut to

this -latter species does not produce a precipitate.
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Several features of the 1H NMR spectra may be noted. = All

of the compounds Pt(QGi3),BrXLut; and Pt(CH;),BrXTetrameen have the
structure shown in Figure 2 witﬁ Lut or Tetrameen(Lp} Zrans to
methyl groups as confirmed both by the couplings 2J(195Pt-CH3) for the
methylplatinum groups and the couplings 3J (195pt-N-C-H) for the N-donor
ligands (Table 1) [1]. As has been found in other methylplatinum(IV)
systems [7] the cis influence of the X group on 2J(*5Pt-CHj) in both
sets of compounds is small, the variation being only 2Hz from X = OH
to X = NO». The effect of X on the chemical shift values of the
methylplatinum protons is consistent between l;oth series and varies
in order of decreasing t : OH>SCN>C1>ONO>X0,>Br>I. A similar order
holds for the series Pt(CH3)3XL2 [71 and Pt(CH3)>X3L2 [1}- The

chenical shift values and coupling constants for the compounds
Pt(CH3),BrXLut, in general lie at intermediate values between those
for Pt(CH3),Brpluty and Pt(CH3),XsLlut, [11. It may be noted that

the effect of NO; and ONO groups in Pt((H3);BrXLut; is similar both
with respect to chemical s!tifts and coupling constants. There is
however, a more noticeable effect on these parameters for the Ha
protons of the Lut Qolecules.

Each of the compounds Pt(CH3)j,BrXTetrameen exhibits two

sets of N-methyl resonances, each with a different coupling constant
"(Table 1). One of these resonances re@ains at virtually the same
chemical shift value as X is varied and may be assigned to the methyl
groups lying nearest the Br atom while the other is due to the methyl
groups near the X group. The cc;upling constants follow no regular
pattern and probably result from siightly diffe;-ent conformations

of the Tetrameen ligand produced by the varying size of the X-group. -

EXPERIMENTAL

Analytical data for the compounds are listed in,Tarblé' 3.




TABLE 3

ANALYTICAL DATA
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Analysis (caled. (found)) (%)

Compound Empirical formula
C H N Pt 8r
Pt(CH3),Brod CoH,BroPt 7.5 2.2 - 60.6 24.8
(7.5) (2.3} (60.1) (24.4)
Pt (1) ,BrOHLut, C1gHa5BrNoOPE 35.8 1.7 5.2 36.4 14.9
(35.3) (4.6) (5.1) (36.1) (13.7)
Pt (CH3) 5BrClLuty C;6H25, BICIN,PL 34.6 4.4 5.0 35.2 -
(34.9) (4.8) (4.9} {35.6) -
Pt (CH3) 2BrSCNLut2 Cy7H24BINaPtS 35.4 4.2 7.3 33.8 13.8
(35.3) 4.2) (7.0) (33.4) (13.8)
Pt (CH3) 2Br (ONO) Lut C1gHz,BrN302Pt 34.0 4.3 7.4 34.5 14.1
(34.0) (4.4) (7-3) (34.3) (15.9)
Pt(CHj) 2Br(NOz) Lut, CygHzyBrN3O,PT 34.0 4.3 7.4 34.5 13.1
(34.1) . (4.4) (7.3} (34.3) (14.5)
Pt((H;) ,BrOHTet rameen CgH,3BIN,OPt 21.9 5.3 6.4 44.5 18.2
(21.4) (5.3) (6.0) (34.1) (18.4)
Pt (CH3);BrCiTetrameen CgHaoBrCIN,Pe 21.0 4.9 6.1 42,7
(20.6)  (4.8) (6.5) (422.3)
Pt ((H;3) ;Br(ONO) Tetrameen CgHpoBrN; 0Pt 20.6 4.8 9.0 41.7 17.1
(20.8) (4.8)  (9.3) (42.0) (17.0)
Pt(CH;),Br(NO,) Tetrameen CgH22BrN30,Pt 20.6 4.8 9.0 41.7 17.1
(20.9)  (4.8) (9.2) (42.1) (16.9)

Prepanation of [(Pt(CH3) Br{H,0) 31 *

[pt ((}la)zBl‘z]n

(1.32 g in 60 mls) and acetone (15 mls) added.

The mixture was heated

under reflux for 275 hours and the'solution then filtered to remove

AgBr;_ '111e resultant yellow solunon was then heated until all acetone

" had been driven off

The resultant solution contained only a single

Y'methyl-platmun tnplet in_ the NMR ' The acidic solutmn presumed to

{1,21 (5.0 g) was suspended in aqueous AgNO3 solution
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Prepanaticn o4 [PI(CH3)2BnOH]n

A concentrated solution of [Pt(CHg)zBr(HZO)gl+ was treated
dropwise Qith NaOH solution (0.1IM). Addition of base was continued
until the pH of the solution was 7; at which time a permanent yellow
precipitate had settled out. This was filtered off, washed with water
and air-dried. The yield (based on [Pt(CHa)zBrzln) was 70-80%.

Preparation of [PL{CH3),BrOHL>] (L, = 2Lut, Tetrameen)

Excess ligand L, was added to a solution of [Pt(CH3)2Br(Hz0)31 .
The yellow solid which precipitated immediately was extracted into
chloroform, the chloroform solution dried and concentrated to a small
_volume, and the product precipitated with pet. ether.

Preparation of P(CH,),BaCe Lui,

A solution of [Pt(CH3)ZBr(H20)3]+ was treated with a large
excess of NaCl solution and the resultant solution boiled for 30
minutes. Addition of Lut precipitated a ycliow solid which was
extracted into chloroform and crystallized from a chloroform-pet. ether
_mixture.

Pacparation of PL{CH3),BaSCN Lut,

Aqueous KSCN was added to a solution of [Pt(CH3)zBr(HZO)3l+
and the yellow solution immediately deepened in colour. Addition
of Lut precipitated a yellow solid which was extracted into chloroform
and crystallized from chloroform-pet. ether. A similar reaction with
Tetrameen failed to produce a precipitate. Extraction with chloroform
in the latter rcaction yielded only a small quantity of Pt(CH3),BrOH
Tetrameen.

Preparation of PL{CH3),BrONOL, (L, = 2Lut, Tetramecn)

Excess NaNO, was added to a solution of [Pt(CH3)zBr(H;0)31".
On addition of excess L, a pale yellow solid precipitated. This was
filtered off, washed with water and air-dried.

Preparalion of PX[CH3),BINO,L, (L, = 2Lut, Tetrameen)

Pt (CH3) 2BrONOL; was heated in an oven at 100°C for two hours.
Cooplete reqrrgngemént_tq the nitro»iﬁomer yas.confirméd by 1H NMR and

infrared spectra.
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Attempted Preparation of P{CHi3),BrIlut,

A solution of [Pt(CHg)zBr(HZO)gl+ was treated in rapid succession
with NaI and Lut. IH NMR spectra showed the yellow product contained
two species, Pt(CH3)zBrOHiut2 and a species intermediate between
Pt(CH3),Brolut, and Pt{CH3),I5Lut; in both chemical shift and coupling
constant. The latter is almost certainly Pt(CH3),BrILut,. If addition
of Lut in the above reaction was delayed for several minutes, a mixture
of Pt(CH3),BrIlut, and Pt(CH3)IoLut, was obtained indicating rapid
substitution of Br by I. Attempts to prepare pure Pt(CH3),BrILut,
were unsuccessful.

Reaction of [Pt{CH1),Bx(H,0)3)" with NaX (X = Br, C1, OH, SCN, NO,)

A sample of (Pt(cﬂg)zBr(H20)3]+ in an NMR tube was treated with
approximately one mole of NaX and the !H NMR spectrum monitored. The
species in solution were observed as the amount of added NaX was
increased and/or the solution was heated. No attempt was made
to isolate the anionic species in solution.

1H NMR spectra were recorded in CDCls, CD30H and H,0 solution on
a JEOL PS-100 spectrometer using sweep width 540 Hz and either TMS or
DSS as reference. Chemical shifts are considered accurate to +0.01 ppm
and coupling constants to *0.5 Hz.

Injraned spectra between 4000 and 200 cm-! were recorded on a

Perkin-Elmer 225 spectrometer as Nujol and hexachlorobutadiene mulls
between Csl plates.

The Raman Spectium of [Pt(CH3)zBr(H20)3]+ (ca. 2M) was recorded

using a Cary 82 spectrometer and 80 mW of 657 nm from a CRL 52MG Ar/Kr

laser.
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