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Part XI.2 Reactions of Nucleo-

philes with Dieneplatinum Complexes

By Robert N. Haszeldine,” R. V. (Dick) Parish, and David W. Robbins, Department of Chemistry, The Uni-
versity of Manchester Institute of Science and Technology, Manchester M60 1QD

The reactions of the complexes [Pt(diene)Cl,] (diene = norbornadiene or dicyclopentadiene) with the nucleophiles
OPri-, NH,Ph, SPh-, and SCN~- have been investigated. The dicyclopentadiene complex undergoes attack at the
diene in each case and the S-nucleophiles also give substitution at platinum. Only thelatterreaction occurswith the
norbornadiene complexes and S-nucleophiles, but attack on the organic ligand is found with OPri~ and NH,Ph.
The reactions of these products with neutral uni- and bi-dentate ligands usually leads to bridge-splitting reactions,

but in some cases the norborneny! derivatives undergo rearrangement to nortricyclene systems.

The reaction of the

alkenyl complexes with a further nucleophile (OMe~ or NHPh~-) to give doubly -bonded alkyleneplatinum com-

plexes is described.

NucLeopHILIC attack on dienes co-ordinated to
palladium or platinum has been much studied in recent
years,218 and it is now well established that the nucleo-
phile attacks one double bond of the diene in the exo
position (frans to the metal) although an example of
endo attack has been reported recently.1 In this paper
we report an extension of the range of nucleophiles to
include thio-compounds, the reactions of the products
with neutral ligands, and the introduction of a second
nucleophile by attack at the remaining double bond.
Some of these results have already been briefly com-
municated.5 Our results are summarised in Scheme 1.

RESULTS

Reactions of Nucleophiles with [Pt(diene)Cl,].—Com-
plexes (I; diene = norbornadiene, C,H,, or dicyclopenta-
diene, C,oH,,) reacted with n-propoxide ion at room
temperature, but heating to 65 °C was required to obtain
reaction with isopropoxide ion, when (II; alkenyl = C,H,
or CyHy,, R = OPri, X = Cl) were obtained, the n.m.r.
and i.r. spectra of which demonstrate conventional struc-
tures (Tables 1-—3). The tricyclodecenyl 1 complex showed

t Tricyclodecenyl = C,,H,, = endo-50,2r-ex0-6-(substituted)-
3a,4,7,7a-tetrahydro-endo-methanoindenyl.

1 Part X, C. E. Betts, R. N. Haszeldine, and R. V. Parish,
J.C.S. Dalton, 1975, 2218.

2 J. Chatt, L. M. Vallarino, and L. M. Venanzi, . Chem. Soc.,
1957, 2496.

3 J. K. Stille and R. A. Morgan, J. Amer. Chem. Soc., 1966, 88,
5135.

1 R. G. Schultz, J. Organowmetallic Chem., 1966, 6, 435.

3 R. N. Haszeldine, R. V. Parish, and D. W. Robbins, J.
Organometallic Chem., 1970, 28, C33.

6 C. B. Anderson and B. J. Burreson, J. Organometallic Chem.,
1967, 7, 181.

7 S. J. Betts, A. Harris, R. N. Haszeldine, and R. V. Parish,
J. Chemn. Soc. (4), 1971, 3699.

two n.m.r. signals for the (CH,;),CHO protons which
coalesced at 40 °C, suggesting hindered rotation. No re-
action of (I) occurred with t-butoxide ion at 65 °C but a
trace of adduct was obtained at 80 °C from (I; diene =
CyoHyy).

Reaction of (I) with aniline in the presence of a base gave
insoluble products (II; alkenyl = C;Hg or C;oH;., R =
NHPh, X = Cl), the ir. spectra of which indicate the
presence of terminal Pt-Cl bonds and co-ordinated tertiary
amine groups [v(N-H) at 3 230—3 300 cin™?], showing that
polymerisation occurs by amine-group bridging, as was
suggested by Palumbo et a/.1® during the course of our worlk.
These workers were apparently unable to obtain amino-
derivatives from complexes (I), but isolated similar com-
pounds from vinylcyclohexene and hexa-1,5-diene com-
plexes.’® When two molar equivalents of aniline were
used, the bridge-cleaved product (III; alkenyl = C,oH,,,
R = NHPh, X = Cl, L = NH,Ph) was obtained [v(>>NH)
at 3 260 cm™, v(PhNH,-Pt) at 3 380 cm™]. In the absence
of triethylamine, the norbornadiene complex did not react
with aniline, but (I; diene = C,,H,,) gave (IV) which
contains a quaternary amino-group [v(N-H) at 2 200—
3100 cm™] and terminal Pt-Cl groups. On treatment
with a strong base, (IV) lost the elements of hydrogen
chloride to give (III).

8 M. N. S. Hill, B. F. G. Johnson, and J. Lewis, J. Chem. Soc.
(4), 1971, 2341.

® D. A. White, J. Chem. Soc. (4), 1971, 145.

10 R, Palumbo, A. de Renzi, and G. Paiaro, J. Amer. Chem.
Soc., 1969, 91, 3874.

2;14_}. K. Stille and D. B. Fox, J. Amer. Chem. Soc., 1970, 92,
1 .
39172—J. Tsuji and H. Takahashi, J. Amer. Chem. Soc., 1965, 87,
w4 .

13 B. F. G. Johnson, J. Lewis, and M. S. Subramanian, j.
Chem. Soc. (A), 1968, 1993.

¢ A, Segnitz, P. M. Bailey, and P. M. Maitlis, J.C.S. Chem.
Comm., 1973, 698.
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TABLE 1
N.m.r. data for norbornenyl complexes [figures in parentheses are 2J(Pt-H)/Hz]
Ty Ta Te T2 Ts T TR
[{Pt(C,H,OMe)Cl},] 4.57 (108) 5.12 (ca. 100) 5.91 6.66 7.43 7.92 (ca. 105) 6.79
[{Pt(C,H,OPr)Cl},] 4.60 (105) 5.14 (ca. 100) 5.74 6.66 7.54 7.96 {ca. 120) 6.39
891
[Pt(C,H;OMe)Cl(py)] 4.74 (92) 5.56 (89) 593 6.64 7.47 7.75 (ca. 115) 6.77
[Pt(C,H,OPr})Cl{py}] 4.70 (96) 5.50 (80) 5.71 6.60 7.52 7.82 (ca. 95) 8%.33 .
8.86, 8.
[(Pt(C,H OMe)(dppe)]C1  4.05 4.47 5.76 6.82 2 7.42 7.80 6.92 ¢

@ The corresponding signals in [Pt(C,HsOMe)Cl(dppe)] occur at t 6.25 and 6.82.

Complexes (I; diene = C,H; or cyclo-octa-1,5-diene,
C4H, ;) reacted with two molar equivalents of thiocyanate or

+
PhH,N

benzenethiolate ion to give (V; X = Y = SCN or SPh) by
simple replacement of chloride. The i.r. and n.m.r. spectra
(Tables 4 and 5) indicate that the diene ligands are intact
and that the thiocyanato-groups are S-bonded. These

products reacted with one molar equivalent of triphenyl-
phosphine with loss of diene to give the dimers (VI; X =
Y = SCN or SPh, L = PPh,). The intermediate half-
substituted products were also isolated (V; diene = C,H,,
X =Cl, Y=SPh) and (VI; X =Cl, Y =SPh). The
n.m.r. spectrum of the former did not indicate the expected

I X PPhy PhiP Y

P /Pt\

| Y X 2
(V) ()

non-equivalence of the vinylic protons. Since the complex
is a non-conductor in nitromethane, symmetrical structures


http://dx.doi.org/10.1039/DT9760002355

1976 2357
TABLE 2
N.m.r. data for tricyclodecenyl complexes. Values of 2J(Pt—H)/Hz are given in parentheses
R )
7 1]
¢ Q
. /
RN
X Y
R X Y — e - b Te TR
OMe Cl Cl 4.83 (ca. 100) 4.83 (ca. 110) 8.51 7.81 6.78
OMe cl pv 5.10 (100) 5.46 (80) 6.40 7.66 6.61
OMe Py cl 3.93 (75) 4.50 (90) 6.33 7.76 6.82
OMe PPh, cl 3.30 (60) 3.30 (70) 6.68 7.79 (ca. 100) 7.21
OPr! Cl Cl 4.84 (95) 4.90 (110) 6.36 7.91 (ca. 100) 6.36, 8.90, 8.92
OPri Cl pY 5.14 (ca. 100)  5.51 (ca. 95) 8.87
OPv Py cl 3.96 (ca. 80)  4.54 (ca. 95) 8.91
OPr PPh, Cl 3.24 (ca. 50) 3.24 (ca. 80) 6.18 7.87 6.18, 9.05, 9.25
NHPh NHPh Cl 4.36 (ca. 70) 4.70 (ca. 110) 6.23 7.90 (ca. 110) 2.69, 6.31
NHPh Cl Py 4.59 (96) 5.38 (ca. 90) 5.80 7.92 2.92, 3.43, 6.24
NHPh Py Cl 3.88 (80) 4.47 (95) 7.75 2.92, 3.43, 6.24
NHPh PPh, Cl 3.25 3.25 6.43 7.82 (125) 2.97, 3.46, 3.80, 7.25
SCN PPh, SCN 3.32 3.49 6.67 7.79 (ca. 100)
SPh SPh SPh 4.78 5.03 6.56 8.00

of the type [(HgC,)Pt(u-SPh),Pt(C;Hg)]Cl, can be dis-
counted. The n.m.r. data presumably indicate rapid
exchange of chloride and benzenethiolate ligands, and the
chemical shift and coupling constants must be average
values.

Complex (I; diene = C,jH,;,) reacted with two molar

TABLE 3
Far-i.r. data (cm™) for chloro-complexes
v(Pt—Cl) Other
— A = — A —
[{Pt(CyoH,,0Me)Cl},] 290s, 214m 349mw, 329mw,
235mw
[{Pt(C,,H,,0Pri)Cl},] 291s, 212m 359m, 345m,
270m
[{Pt(C,H;O0Me)Cl},] 287m, 207m  339m, 310w,
271mw, 258mw
[{Pt(C,H,OPr)CI},] 276m, 20lm 390w, 337mw,
231mw
[Pt(C,,H,,NH,Ph)Cl,] 294s, 231vs 399s, 349m,

267m, 238 (sh)

[{Pt(C,oH,,NHPh)Cl},] 259s 385s, 350mw,
315w, 238mw
[Pt(C,oH,,)CI{(SPh)] {332ms, 323ms} 393vw, 349w,
[{Pt(C,oH,,SPh)Cl},] 306ms, 240ms/ 275w
[Pt(C,oH,,0Me)Cl(py)] 309s 350mw, 329w,
242m
[Pt(C,,H,,OP))Cl(py)] 310s 357Tmw, 348mw,
282mw
[Pt(C,oH,;,NHPh)Cl(py)] 311ms 356mw, 285m
[Pt(C,HsOMe)Cl(py)] 305s 395ms, 265ms
[Pt C,H,OPr')Cl(py)] 279m, 249m
Pt(C,H,NHPh)Cl(py)] 296ms, 280m  400mw, 330mw
264s 374w, 330w,

287w, 23Tvw

[Pt(C,oH,,0Pri)CI(PPhy)]

(
e
Pt(C.oH,,0Me)CI(PPh;)]
E 270s, 255 (sh)

[Pt(C,oH,.NHPR)C1(PPh,)] 270s 370w, 330w,
310w, 250w, 240w

[{Pt(C,H;OMe)Cl(PPh;)},] 291m, 269m 342w

[{Pt(C,H,OPr')CI(PPh,)},] 285m, 246m

[{Pt{C,H ,NHPh)CI(PPhyj},] 272m, 245mw
[Pt(C,H,OMe)C1(PPh,),] 300mw, 265m
[Pt(C,H,OMe)Cl(PMePh,)-
(PPhy)]
[Pt(C,HOMe)Cl(PEt,),]
[Pt(C,H,OPr!)Cl{PPh,),]

290w, 260m
249s
252m, 246m

241(sh), 227ms

equivalents of thiocyanate or benzenethiolate ion to give
products in which chloride-substitution and nucleophilic
attack have both occurred (II; alkenyl = C,yH;,, R =
NCS or SPh, X = SCN or SPh). Comparison of the i.r.
spectra of the thiocyanato-complex with that of [{Pt-
(C1oH30Me)(SCN)},] showed that the organic substituent

TABLE 4
N.m.r. data for dieneplatinum complexes

2 (Pt-H)/

Complex 7(=CH-) Hz Other
[Pt(CsH,) (SPh),] 5.37 58 7.3—8.3
[Pt(CsHm(SC\T)z] 4.52 52 7.2—7.6
[Pt(C,Hg)(SPh,] (XIII) 5.97 54 6.14, 8.60
[Pt(C,H,)Cl(SPh)] (XII) 5.30 64 5.87, 8.41

TABLE 5
C=N Stretching wavenumbers (cm™) for thiocyanate
derivatives
Complex
[Pt(C,Hg)(SCN),] (VII) 2 137s
[Pt(C,H,,)(SCN) 2 126s

[{Pt( ,,,HMNCS)(SCN)},] (IX) 2 156s, 2 112m, 2 054s

[{Pt(CyoH,,0Me) (SCN)},] 2 1565

{Pt(C,,H,,NCS)(PPh,)(SCN)] (X) 2 158 (sh), 2 152s, 2 099s,
2 078 (sh)

[Pt(C,oH,, H,NC,H,Me-p)(SCN),] 2 1255, 2 105s
(X1)

is bound through nitrogen, C-NCS. This complex reacted
with PPh,; without loss of organic ligand to give (III;
alkenyl = Cmqu, R = NCS, X = SCN). Curiously, the
attempted bridge-splitting reaction with p-toluidine led to
a product of type (IV) in which the organic isothiocyanato-

group had been displaced, [Pt(CmHu'HZﬁCGH,,Me-p)-
(SCN),]. Nucleophilic displacement of thiocyanate has
been reported in other organic systems,!s and similar

15 C. G. Swain and D. C. Dittmer, J. Amer. Chem. Soc., 1955,
77,3924 S. Bodforss and S. Ahrland, Acta Chem. Scand., 1951, 5,

227; A. Hantsch and A. Burawoy, Ber. Deutsch Chem. Gesell-
schaft, 1930, 63, 1181.
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mobility is required in thiocyanate—isothiocyanate isomeris-
ation.!® The benzenethiolate derivative did not react with
PPh,.

With only one molar equivalent of benzenethiolate ion,
(I; diene = C,;yH,,) gave a mixture of (II; alkenyl =
CyoHi;, R = SPh, X = Cl) and (V; diene = C;jH,, X =
Cl, Y = SPh). The integration of the vinylic-proton
region of the n.m.r. spectrum (ca. 2.8 protons) suggested
that (II) formed ca. 609, of the product.

Reactions of Dimeric Complexes with Neutral Ligands.—
Complexes (II; alkenyl = C,jH;,, X = Cl) reacted with
pyridine or tertiary phosphines by bridge cleavage to give
(III; alkenyl = C,jH;,, X = Cl, R = OMe, OPrl, or
NHPh, L = py or PPhg; and X = SCN, R = NCS, L =
PPhy). The far-ir. spectra of the chloro(phosphine)
complexes show that Cl is frans to the Pt—C ¢ bond, which is
confirmed by the downfield shift of the vinylic resonances
in the n.m.r. spectra. The methyl signals of the methoxy-
and isopropoxy-groups were shifted upfield by the shielding
effect of the bulky phosphine ligand in the cis position. The
latter resonance occurred as two well resolved doublets,
0.2 p.p.m. apart; on warming the solution, these signals
became closer but had not completely merged even at
120 °C, indicating restricted rotation with a much higher
energy barrier than for the chloro-bridged dimer. Steric
interactions with the phosphine were clearly evident on
examination of a molecular model.

In the n.m.r. spectra of the pyridine derivatives, several
sets of signals were duplicated, the most striking being
those of the a-hydrogens of pyridine, the vinylic hydrogens
of the tricyclodecenyl group, and those of the methoxy-
group. On the basis of the high #rans influence of the Pt-C
< bond, which would result in less donation from a pyridine
in the trams position than the cis position, we assign the
higher-field H, pyridine resonance to isomer (i). Similar
differences in chemical shift have been observed in the
reaction of trans-[Pt(C,H,)Cl,(py)] with pyridine.l? The
resonances of the vinylic protons of the two isomers were
well separated and differentiated by their relative in-
tensities. If the above assignment is correct, replacement
of chloride by pyridine trans to the double bond gives rise
to a downfield shift of ca. 1 p.p.m. The relative intensities
of the two sets of signals in the spectrum of the methoxy-
compound did not change when the solution was kept for

R
Cl
Pt: Pf/py
-~ Tpy I e
(i) (ii)
diene=CmH’2
R (i) (i)
OMe c¢a. 2:1
OPr' ca. 2:2
NHPh ca. 2:3

several days, indicating either that the isomers do not
interconvert or that they are already at equilibrium. The
three complexes, however, gave different ratios of concen-
trations of the two isomers. The ir. data are also con-
sistent with the presence of both isomers.

Similar reactions occurred with the bidentate ligands

* Norbornenyl = CH; = endo-50,2r-ex0-6-(substituted)-
bicyclo[2.2.1]hept-2-enyl.

J.C.S. Dalton

2,2’-bipyridyl (bipy) and 1,2-bis(diphenylphosphino)ethane
(dppe) to give the 1:1 electrolytes (VII; alkenyl =
CyoHyp). Conductimetric titration of (II) with bipy in
nitromethane gave a sharp end-point after the addition of
2 mol of bipy per mol of dimer.

The norbornenyl * complexes reacted similarly with py
and bipy. Thei.r. spectra of the py derivatives showed the
presence of both isomers but the n.m.r. spectra indicated
that only 10—159%, of isomer (ii) was present. The con-
ductivity of the bipy complex (VII; alkenyl‘R = C,HgOMe,
X = Cl) in nitromethane and in dichloromethane was lower
than expected for a 1: 1 electrolyte (¢f. Table 6), suggesting

TABLE 6
Molar conductivities (S cm? mol™) for 107 mol dm™ solu-
tions, and Pt-Cl stretching wavenumbers (cm™) for
2,2"-bipyridyl and 1,2-bis(diphenylphosphino)ethane

complexes
by
—

Complex MeNO, CH,Cl, »(Pt—Cl)
[Pt(C,HOMe)Cl(bipy)] 50.4 2.5 215ms
[Pt(CmHmOMe)Cl(bipy)] 93.0 12.6 221s

Pt(C,,H,,NHPh)Cl(bipy)] 86.5 10.9 210m
Pt(C,HzOMe)(bipy)][BPh,] 78.9
[Pt(CmHuOMe)(dppe)]Cl 74.6 55.1

Typical values for 1:1 electrolytes are 75—90 S cm? mol™
for MeNO, and 18—40 S cm? mol™ for CH,Cl,.

R
Pt > b»PY Cl\ /l
NS / \L |/ \N Cl/"*\
lbipy

Rl R B
- ~ /N
Py > = Pt ) ct
SCHEME 2

some association. The i.r. spectra of the solid complexes
showed bands at 210—220 cm™, possibly indicative of weak
Pt-Cl bonds.

When (II; alkenyl'R = C,HyOMe, X = Cl) in nitro-
methane was treated with bipy, the conductivity increased
linearly during addition of one molar equivalent but rose
much less rapidly thereafter, becoming constant after the
addition of two molar equivalents. In dichloromethane,
the conductance rose to a maximum after the addition of
1 mol of bipy (corresponding to a molar conductance of
21.8 S cm? mol?) and reached a constant low value after the
addition of 2 mol. These data are consistent with the
reactions shown in Scheme 2, in which attack of bipy
initially gives a 1:1 electrolyte by unsymmetrical bridge
cleavage. Further reaction gives the final complex which
may be partially or almost completely associated. Similar

16 G. Caprioli and A. Illiceto, Ricerca sci.,
A. Fava and A. Illiceto, ibid., 1955, 25, 54;
Richter, Ber. Deutsch Chem. Gesellschaft,
Billeter, Helv. Chim. Acta, 1925, 8, 377.

17 P. D. Kaplan, P. Schmidt, and M. Orchin, J. Amer. Chem.

cc., 1968, 90, 4175.

1956, 26, 2714;
O. Mumm and H.
1940, 73, 843; O.
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results were reported 18 for tricyclodecenyl complexes
during the course of our work.

Complexes (IT; alkenyl = C,Hg) reacted with two molar
equivalents of PPh, to give dimeric products, (VIII), the
i.r. spectra of which indicated the retention of the Pt-Cl,~Pt
bridging system. In addition, bands were found at ca.
810 cm™ indicating that the organic ligand had undergone
rearrangement to a nortricyclenyl * system.® This was
confirmed by the n.m.r. spectra which showed no reson-
ances in the vinylic region, v 3—5.5, but had a series of
bands in the range v 8—9.5 similar to those reported
previously.?

These products reacted with a further two molar equiva-
lents of a tertiary phosphine to give monomeric products by
bridge-cleavage, (IX). The far-i.r. spectra of these com-
plexes all gave at least two bands in the Pt—Cl region. For
the methoxy-complexes these could be unambiguously
assigned to chloride frans to a phosphine (290—300 cm™)
or trans to the os-bonded nortricyclenyl groups (260—265
cm™?), indicating the presence of both trans and cis isomers
with the former probably predominating. In the other
two cases, all the bands lay in the lower region, suggesting
that these are trans isomers; the appearance of more than
one band must be attributed to solid-state effects. These
structures are supported by the n.m.r. spectra. The bis-
(triethylphosphine) complex showed single, sharply defined,
resonances for the CH;O and MeOCH protons, and the
coupling pattern of the P-ethyl groups was characteristic
of a trans-bis(phosphine) complex. In the spectrum of the
corresponding bis(triphenylphosphine) complex both the
CH,;0 and MeOCH signals were duplicated and in each
case the signal to higher field had slightly the higher
intensity (ca. 0.8:1). On the assumption that shielding
is due mainly to the cis ligands, the higher-field reson-
ances may be assigned to the frams isomer. The mixed
complex, (IX; L = PPh,, L’= PEt,), showed further
duplication of these signals, suggesting the presence of
different conformers of each isomer.

A dichloromethane solution of [{Pt(C,HyOMe)Cl},] re-
acted with dppe in two stages. 'When reaction was stopped
after a few minutes by precipitating with hexane, the
product consisted primarily of the ijonic substitution
derivative (VII). When the reaction was allowed to
continue for several hours, the organic ligand rearranged
and a non-ionic product, (X), was obtained. The reaction
could be readily followed by monitoring the n.m.r. spectrum;
the disappearance of the vinyl-proton resonance and the
growth of a second methoxy-group signal were clearly
visible. Similarly, the electrical conductivity of a solution
of the original dimer increased rapidly on addition of dppe
(two molar equivalents) and then declined slowly as the
rearrangement proceeded.

Ligand-displacement Reactions.—Complexes (111;
alkenyl = C,yH,;,, X = Cl, L = py) reacted with PPh,
with loss of pyridine to give (III; L = PPh,). Although
the pyridine complex was a mixture of isomers, only one
form of each of the triphenylphosphine complexes was
detected, as in the cleavage reaction of [{Pt(C, H,,OMe)-
Cl},]. The reaction of the corresponding norbornenyl

* Nortricyclenyl =
tricyclo[2.2.1.0]heptyl.
t Norbornylene =

[2.2.1}hept-2-ene.
t Tricyclodecylene = endo-3s,6-¢x0-25,5-(disubstituted)-per-
hydro-endo-4,7-methanoindene.

nor-C;Hy = endo-3o-ex0-5-(substituted)-

endo-3c,50-ex0-2,5-(disubstituted)-bicyclo-

2359

complex also led to substitution of PPh, for py, but this
was immediately followed by rearrangement to a nortri-
cyclenyl derivative identical to that obtained by reaction
of (IT) with PPh,. The same product was also obtained by

MeO MeO OMe
/ OMe

Pt Pt
N N N N
- I l N / | I N
NS = NS ~

(iii) {iv)

R R
OMe
OMe

Pt Pt
N N N N
‘s N ' ~N
e T
(v) {vi)

treating the bipyridyl complex (VII; alkenyl‘R == C,;H,,*
OMe) with PPh,.

Introduction of a Second Nucleophile.—The bipyridyl
complexes (VII) reacted at room temperature with sodium
methoxide to give bright red air-stable (XI; IL-L = bipy),
in which the double bond of the alkenyl group had under-
gone nucleophilic attack forming a second Pt-C & bond.
The 'H n.m.r. spectrum of the norbornylene  complex
(XI; alkylene = C,Hg) (Table 7) showed single sharp
resonances for the CH,0, CH,, CH;OCH, and CHPt groups,
indicating a highly symmetrical structure which can only be
(iii). The alternative isomer (iv) would be expected to
show marked inequivalence of the bridgehead protons, as in
the complexes (III; alkenyl = C,H;) and (VII; alkenyl =
C,Hg, L-L = dppe). No signals appeared in the vinylic
region.

Two isomers (v) and (vi) are also possible for disub-
stituted tricyclodecylene { complexes (XII; alkylene =
CyoH;,). From an examination of molecular models,
neither isomer appears to have significantly less steric
strain. In each case, only one isomer appears to have been
formed, tentatively assigned structure (v) on the basis of
the doublet structure (separation 4 Hz) of the lower-field
(v 5.75) CH;OCH resonance, which suggests coupling to the
cis proton of a CH, group. The two different MeO groups
in the dimethoxy-compound were just resolved (by 0.03

18 P, Uguagliati, B. Crociani, and U. Belluco, J. Chem. Soc. (4),

1970, 363.
13 D. R. Coulson, J. Amer. Chem. Soc., 1969, 91, 200.
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p.p.m.), but the signals for the orfho-protons of the bipy
ligand were well separated (0.27 p.p.m.).

Similar products were obtained on treating the com-
plexes (III; alkenyl = C,,H,,, X = Cl, L = PPh,) with
sodium methoxide in the presence of one molar equivalent
of PPhy. The products are stable, white, sparingly soluble,
solids; the dimethoxy-complex is monomeric in dichloro-
methane. Owing to the low solubility, n.m.r. spectra were
of poor quality, but the complex [Pt{C,,H,;,NHPh(OMe)}-
(PPhy),]) showed a single sharp signal at t 7.62 attributable
to the CH;O group. The high-field shift of ca. 1 p.p.m.
relative to the corresponding bipyridyl complex is pre-
sumably due to the shielding effect of the phosphine in the
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PPh,) and (VII; L-L = bipy) react much more readily
with methoxide ion than the precursor complexes (I).
In the case of the bipyridyl complexes, the enhanced
susceptibility to nucleophilic attack is presumably due
to the positive charge on the complex. It seems likely
that the phosphine complexes (III) react by a similar
route, since reaction occurs only in the presence of
excess of ligand, which presumably displaces chloride ion
to give a cationic complex which then undergoes rapid
nucleophilic attack. This mechanism is consistent with
the two previous reports of similar reactions. When
[Pd(CgHo'pd)(pd)]  (pd = pentane-2,4-dionato-anion,

TABLE 7

N.m.r. data (1) for alkylene complexes.

[Pt(CnoHu(OME)x}(biPY)]

Intensities are given in parentheses

Pt{C;H4(OMe),}(bipy)] Is —

[Pt{C1sH;;NHPh(OMe)} (bipy)] ¢
-

[Pt{CyoH,3(OMe)a} (PPhy)e]  [Pt{C,oH,:NHPh(OMe)}(PPh,).}

0.88 (d) (1), 0.94 (d) (1)

He-bipy 0.84 (d) (2) 0.55 (d) (1), 0.82 (d) (1)

H*4-bipy 1.97 (c) (4) 1.95 (c) (4) 2.10 (c) (4)
H-bipy 2.51 (d) (2) 2.50 (c) (2) 2.56 (c) (2)
MeOCH 6.35 (s) (2) 5.75 (d) (1), 5.95 (s) (1) 5.8 (c) (1)
PhNHCH 6.27 (d) (1)
CH,0 6.63 (s) (6) 6.63 (s), 6.66 (s) (6) 6.64 (s) (3)
PtCH 8.14 {t) (1) 4 8.0 7.84 (1) (?)

a Ortho- meta-, and para-protons of NHPh group: 7 3.37 (d) (2); 3.01 (t) (2) 3.51 (t) (1).

obscured by PPh_,f resonances; 3.53 (t) (1). ¢ Obscured by OEt, resonance.
cis position. Similar shielding of the protons of the
anilino-group also occurred; the signal for the ortho-
protons was shifted more than that of the para-proton and
was also split, showing the non-equivalence of these protons.
In the dimethoxy-complex two close CH,O signals were
found, with the same separation as those in the correspond-
ing bipyridyl complex, again shifted to higher field (v 7.62
and 7.65).

When (III; alkenyl = C,,H,,, R = NHPh, X =C],
L = PPh;) was treated with aniline, PPh,, and a strong
base (NEt, or Na,[CO,]), a slow reaction occurred to give an
insoluble white product and [NHEt,]Cl or NaCl. Analysis
of the residual liquor showed quantitative removal of
chloride from the starting material. Analytical and i.r.
data for the product indicated that it is a bis(triphenyl-
phosphine) derivative, presumably formed by abstraction of
hydrogen chloride from the original complex and addition
of 1 mol of the phosphine, and we tentatively suggest
formulation as the w-allylic derivative (XIII). The same
material was obtained when the aniline was omitted. A
similar product has been obtained from dichlorodicyclo-
pentadienepalladium(1r).2¢

DISCUSSION

The reactions described above demonstrate several
features of the interactions of diene complexes with
nucleophiles. First, there is a clear steric influence in
the reactivity order OMe~ > OPr2~ > OPri~ > OBut~.
Steric interactions were demonstrated in the restricted
rotation of isopropoxy-groups in some of our com-
pounds. Secondly, with the sulphur-containing nucleo-
philes, used here for the first time, there is competition
between the diene and the platinum. The more re-
active diene,? dicyclopentadiene, undergoes nucleophilic
attack whereas norbornadiene complexes react only by
substitution at platinum.

The monosubstituted-alkenyl complexes (III;

20 7, Tsuji and H. Takahashi, J. Amer. Chem. Soc.,
2387.

1L =
1968, 90,

ca. 6.5 ca. 6.6¢
7.34 (b) (1
7.62 (s), 7.65 (s) 7.62 (s) (
8.49 (1) (?)
b Ortho-, mela-, and para-protons of NHPh group; 7 3.97 (d) (1), 4.00 (d) (1);

2'3J(PtCH) 126 Hz.

CgH;, = 8-substituted-cyclo-oct-5-enyl) is treated with
two molar equivalents of PPh; the co-ordinated keto-
enolate anion is displaced and attacks the olefin, giving
[Pt(CgH,52pd)(PPh,),]. 2t Similarly, the rapid addition
of four molar equivalents of the phosphine to [{Pt-
{C;Hg4(0,CMe)}(O,CMe)},]  [C,Hg(O,CMe) = 6-acetoxy-
norbornenyl] gives the diacetoxy-product [Pt{C,Hg-
(0,CMe),}(PPhy),).? In both cases the cation produced

R R
LT Pt/PPh3!
N !
S | PPh, |
lR,—
R
PPh3
Pt
~
, PPh,
R

by phosphine substitution reacts with the displaced
anion, acting as a nucleophile.

The latter example is of interest since the reaction of
the related chloro-complexes, [{Pt(C,HgR)Cl},], with
tertiary phosphines leads to rearrangement to nortri-
cyclenyl derivatives (VIII) and (IX). Here the dis-
placed anion is a weak nucleophile and the rearrange-
ment reaction takes precedence. With the stronger
nucleophile MeCO,~ nucleophilic attack occurs much
more rapidly than rearrangement. A slow rearrange-
ment reaction was observed in the case of [Pt(C,H;OMe)-
{(dppe)]*, which may indicate that this reaction is slower
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in cationic species than in neutral complexes of the type
[Pt(C,HgR)CI(PR";)] which are the presumed inter-
mediates in the reaction of the dimeric complexes.

The n.m.r. data for complexes (III) provide an

Complex
[{Pt(C,H,OMe)Cl},]
[{Pt(C,H,OPr)Cl},]
H{P(C1oH,,OPr)Cl]
[Pt(C,oH,,NH,Ph)Cl,]
[{Pt(C;oH, ,NHPh)CL},]
[Pt(C,oH,,NHPh)CL(NH,Ph)]
[{Pt(C,H,NHPh)Cl},]
[P(C;Hg) (SCN),]
[Pt(CgH ;) (SCN).]
{Pt(CyoH,,NCS) (SCN)]
[Pt(C,Hg)Cl(SPh)]
{Pt(C;Hg)(SPh),]

{Pt(CyoH,,) CLSPh)]
({Pt(C1oH,.SPh)(SPh)},]

[Pt{(CeH ) (SPh),]
{Pt(C,H,OMe)Cl(py)]
[Pt(C;H,OPr)Cl(py)]
[Pt(C,H,NHPh)Cl(py)]
[Pt(CyoH,;0Me)Cl(py)]
[Pt(C,H,;;,0Pr) Cl(py)]
[Pt(C,,H,;,NHPh)Cl(py)]-0.50Et,
[Pt(C1oH;2NCS) (py) (SCN)]

[Pt(C,H,,"H,NCsH Me-p) (SCN),]
[Pt(C,H,OMe) (bipy)]Cl
[Pt(C,,H,,0Me){bipy)]CI-0.5CH,Cl,
[Pt(C,0H,,NHPh)(bipy)]C1-0.33CH,Cl,
[Pt(C,oH,,0Mc)C1{PPh,)]
[Pt(CroH1,OPr)CL(PPhy)]
[Pt(C,,H,;,NHPh)Cl(PPh;)]
[Pt(CyH,;NCS) (PPhy) (SCN)]
[{Pt(C,H,OMe)CI(PPhy)};]

{Pt(C;H,OPr')CL{PPhy)},]

[{Pt(C,H,NHPh)CI(PPh,)},]
[Pt(C,H,OMe)Cl(PPh,),]

[Pt(C,H,0Pri)CI(PPhy),]

{Pt(PPhy) (SPh),},]
[{PtCI(PPh,)(SPh)},]
[Pt(C,H,OMe)Cl(PEt,),]
[Pt(C,H,0Me)Cl(dppe)]
[PHC1oH 15(OMe),} (PPhy),]

[Pt{C,oH,,NHPh(OMe)} (PPh,),]
[Pt{C,yH,,(OMe),} (bipy)]
[Pt{C,yH,;,NHPh(OMe)}(bipy)]
[Pt{C,Hyz(OMe),} (bipy)]
[Pt(CyoH;,0Me) (PPhy),)
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acetato- 7 and thiocyanato-complexes. Decreases in
coupling constants with increasing frans influence have
been noted in several other systems and this appears to
be a general phenomenon.2  On the basis of the chemical

TABLE 8
Analytical data

M.p. (6:/°C)
118—120 (decomp.)
102—104 (decomp.)
194—196 (decomp.)
194—198 (decomp.)
182—184 (decomp.)
171—173 (decomp.)

89—93 (decomp.)
206—220 (decomp.)
238—258 (decomp.)
167—170 (decomp.)
163—165 (decomp.)
179—184 (decomp.)

160—165 (decomp.)
180—185 (decomp.)
197—208 (decomp.)
96
100—102 (decomp.)
92 (decomp.)
168—172 (decomp.)
156—160 (decomp.)
129

148—154 (decomp.)
166—168 (decomp.)
177—180 (decomp.)
186-—188 (decomp.)
179—183 (decomp.)
164—166 (decomp.)
150-—152 (decomp.)
178-—182 (decomp.)

174—176 (decomp.)
149—153 (decomp.)
147—150 (decomp.)
143—147 (decomp.)

172—174 (decomp. )

174—176 (decomp.)
204—207 (decomp.)
214—217 (decomp.)
154—156 (decomp.)

interesting indication of the frans influence. cis In-
fluences no doubt also operate, but these are much
smaller and are complicated by shielding effects. In
(I1IT; alkenyl = C,,H,,) the chemical shifts and platinum-
coupling constants of the vinylic protons decrease in the
order L = Cl > py > PPh; for ligands, L, frans to the
double bond, and similar trends are found for the

21 B. F. G. Johnson, T. Keating, J. Lewis, M. S. Subramanian,
and D. White, J. Chem. Soc. (4), 1969, 1793.

Analysis (%)

— )
Found Calc.
[ — A
[} H Other (o} H Other M
276 3.3 27.2 3.1
31.6 4.1 31.5 3.9
36.8 4.5 37.0 45
300 41 3.0(N) 391 3.9 29(N)
414 40 31(N) 415 40 3.1(N)
48.8 4.9 5.3 (N) 48.5 4.7 5.1 (N)
379 48 3.5(N) 376 34 34 (N)
27.0 24 6.6 (N) 268 20 6.9(N)
286 31 69(N) 286 29 6.7(N)
329 31 59(N) 325 2.7 6.3(N)
35.4 2.7 36.2 3.0
45.0 3.6 45.2 3.6 500
(505)
41.2 3.8 6.6 (S) 40.8 3.6 6.8(S)
489 4.6 109 (S) 486 4.1 11.5(S) 1092
(1 090)
454 4.2 12.5(S) 46.0 4.2 12.3(S)
362 38 29(N) 361 37 29(N)
394 4.0 3.1 (N) 302 4.3 3.056 (N)
431 40 57(N) 438 4.0 57(N)
407 43 32(N) 40.7 425 3.0 (N)
432 49 30(N) 432 48 28(N)
485 50 50(N) 484 48 49(N)
40.2 4.0 7.8(N) 39.3 3.0 8.1(N)
12.7 (S) 12.3 (S)
41.8 39 7.8 (N) 415 3.7 7.6 (N)
422 4.0 5.1 (N) 42.5 3.7 5.5(N)
445 44 54(N) 444 42 49(N)
497 45 66(N) 496 42 6.6 (N)
53.0 4.5 53.1 4.6
545 5.3 54.5 5.0
56.8 48 19(N) 570 46 1.9(N)
50.9 39 4.1(N) 51.0 3.8 4.0(N)
50.7 4.2 50.5 4.2 1 310
(1 230
52.3 4.7 52.2 4.7 1 280
(1 286)
55.0 43 2.1(N) 55.3 4.6 2.3(N)
60.2 4.7 60.0 4.8 864
(877)
61.0 5.0 60.1 5.0 887
(905)
54.7 4.2 54.2 3.8
48,1 3.6 48.0 3.3
40.9 6.9 40.8 7.0
54.5 4.8 54.4 4.8
62.8 5.2 63.1 5.2 908
(913)
651 53 18(N) 654 52 15(N)
50.8 48 49(N) 508 4.9 4.9 (N)
53.1 4.8 6.9 (N) 534 48 7.0(N)
446 46 57(N) 452 44 56 (N)
63.1 5.0 63.9 5.1

shifts (and coupling constants where available) the
following ligands may be rated in order of increasing
trans influence: MeCO, (br) ~ Cl~(br) < SPh~(br) <
py < dppe < PPh; (br = bridging).

EXPERIMENTAL
Analytical data for new complexes are given in Table 8.
N.m.r. (CDCl,; solutions) and i.r. (solid mulls) spectra were

22 T. G. Appleton, H. C. Clark, and L. E. Manzer, Co-ordination
Chem. Rev., 1973, 10, 335.
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recorded on Varian HA 100 and Perkin-Elmer 621 spectro-
meters. The complexes [Pt(diene)Cl,] and [{Pt(C, H,,0Me)-
Cl},] were prepared by established methods.?23

[{Pt(C;HgR)Cl},] (R = OMe or OPri).—The literature
method for the preparation of [{Pt(C,H,OMe)Cl},] was
found to give a high proportion of decomposition products.
The following method is preferable. To [Pt(C,H,)Cl,]
(0.45 g, 1.25 mmol), suspended in methanol (10 cm?®) at
55 °C, was added Na(OMe) (0.07 g, 1.25 mmol) in methanol
(5 cm?) over 5 min. The mixture was rapidly evaporated
to dryness under reduced pressure, and extracted with
dichloromethane. Hexane was added to the filtered
extract, which was then concentrated in a stream of nitrogen,
yielding white crystals of [{Pt(C,H;OMe)Cl},] (0.32 g, 0.45
mmol, 729,).

The corresponding isopropoxy-complex was obtained in
629, yield similarly using Na(OPri) at 60—65 °C with a
reaction time of 30 min. Sodium t-butoxide at 70 °C gave
rapid deposition to a brown tar.

[{Pt(CyoH,,0OPr)Cl},].—Sodium carbonate (ca. 0.2 g) was
added to a suspension of [Pt(C,,H;,)Cl,] (0.40 g, 1.00 mmol)
in isopropyl alcohol (40 cm?®) and the mixture was stirred
at 65 °C for 45 min. The insoluble product was extracted
with dichloromethane and the extracts, after filtration,
were reduced in volume at reduced pressure. Addition of
diethyl ether afforded white crystals of the product (0.31 g,
0.37 mmol, 749%,).

No reaction occurred in t-butyl alcohol at 65—70 °C
during 90 min. After 120 min at 80 °C the i.r. spectrum of
the crude product indicated trace amounts of [{Pt-
(C10H,,0But)Cl},]. Higher temperatures or longer re-
action times gave only brown tars.

[Pt(C1oH, NH,Ph)Cl,], [{Pt(C,,H,,NHPh)Cl},], and [{Pt-
(C;HNHPh)Cl},].—Aniline (0.10 g, 1.07 mmol) was added
to a solution of [Pt(C;oH,;,)Cl,] (0.40 g, 1.00 mmol) in
dichloromethane (25 cm?®) and the mixture stirred for 2 h
and then allowed to stand at 0 °C for 12h. The precipitated
white solid, [Pt(C,,H,,NH,Ph)Cl,], was filtered off and
washed with water, ethanol, and diethyl ether (0.43 g,
0.88 mmol, 889,). This complex (0.40 g, 0.82 mmol) was
suspended in dichloromethane, triethylamine (0.08 g,
0.80 mmol) was added, the mixture was stirred for 30 min,
and then reduced to small bulk under reduced pressure.
Diethyl ether was added until precipitation began and the
mixture was kept at 0 °C for 12 h, after which the white
solid was filtered off and washed several times with water,
then with ethanol and diethyl ether, giving [{Pt(CyeH,,-
NHPh)Cl1},] (0.28 g, 0.31 mmol, 76%). The dehydro-
chlorination could also be effected with excess of sodium
carbonate suspended in dichloromethane or acetone over
6 d. With aniline (2.05 mmol), in the presence of NEt,
(1.00 mmol), wkite [Pt(C,,H,,NHPh)CI(NH,Ph)] was ob-
tained (599%,).

The corresponding norbornenyl devivative, [{Pt(C,Hgy-
NHPh)Cl},], was obtained similarly in 67% yield by
adding NEt; dropwise over 20 min to a dichloromethane
solution of [Pt(C,H,)Cl,] and aniline. Similar rapid re-
actions occurred with n-butylamine or diethylamine
giving amorphous white products which could not be
satisfactorily purified. The ir. spectra indicated that
nucleophilic attack by the amine had occurred.

[Pt(C,Hg)(SCN),] and [Pt(CgH,,)(SCN),].—Potassium
thiocyanate (0.22 g, 2.30 mmol) was stirred with a sus-
pension of [Pt(C,H)Cl,] (0.40 g, 1.10 mmol) for 30 min.
The solvent was removed and the residue extracted with
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dichloromethane. The extract was filtered, concentrated,
and diethyl ether was added, giving pale yellow crystals of
[Pt(C;Hg)(SCN),] (0.33 g, 0.72 mmol, 679). The corre-
sponding yellow crystalline cyclo-octa-1,5-diene complex was
obtained similarly in 799, yield.

[{Pt(C,,H,NCS)(SCN)},].—Potassium thiocyanate (0.19
8, 2.00 mmol) was added to a suspension of [Pt(C,oH,,)Cl,]
(0.40 g, 1.00 mmol) in acetone (25 cm?) and the mixture
was heated under reflux for a few minutes and then evapor-
ated to dryness. The residue was washed with water,
dissolved in dichloromethane, and reprecipitated by the
addition of diethyl ether, giving pale vellow crystals (0.26 g,
0.25 mmol, 509,).

The Reactions of Benzenethiolate with [Pt(diene)Cl,].—-
Benzenethiol (0.12 g, 1.10 mmol) in acetone (5 cm3) was
added dropwise over 30 min to an acetone (25 cm?) sus-
pension of [Pt(C,Hg)Cl,] (0.40 g, 1.10 mmol) and Na,[CO,]
(ca. 0.25 g). The solvent was removed and the solid residue
extracted with dichloromethane. The extract was filtered,
concentrated, and treated with diethy! ether, giving yellow
cvystals of [Pt(C,Hg)C1(SPh)] (0.39 g, 0.90 mmol, 829,).

Similar reactions gave yellow crystals of [Pt(C,oH;,)-
CI(SPh)] (77%) as a mixture of isomers. Use of double
the quantity of benzenethiol gave vyellow crystals of
[Pt(C,H,)(SPh),] (83%), [Pt(CeH,,)(SPh),] (75%), and
[{Pt(C1oH,,SPh) (SPh)},] (81%).

Pyridine Adducts.—Reactions of chloro-bridged dimers
were carried out in dichloromethane solution by stirring
with two molar equivalents of pyridine for 30 min. The
solution was then filtered, evaporated to small bulk, and
treated with diethyl ether. The crystalline products
separated when the mixture was kept at 0 °C for 12 h.
The complexes [Pt(alkenyl‘R)Cl(py)] (R = OMe, OPri, or
NHPh; alkenyl = C,;H, or C,;H,,) were obtained in 74—
919, yield; [Pt(C,,H;,NHPh)Cl(py)] was obtained with
0.5 mol of diethyl ether of crystallisation.

To the complex [{Pt(C,,H;,NCS)(SCN)},] (0.20 g, 0.23
mmol) in dichloromethane (50 cm?®) was added pyridine
(0.04 g, 0.50 mmol). After stirring for 6 h the mixture was
filtered and the solvent removed under reduced pressure.
The tarry residue was shaken with diethyl ether for 12 h,
giving a pink solid, [Pt(C,H,,NCS)(py)(SCN)] (0.15 g, 0.58
mmol, 63%), which retained some diethyl ether even after
drying in vacuo.

The complex [{Pt(C,,H,,SPh)(SPh)},] did not react with
pyridine, but [{Pt(C,;H;,NCS)(SCN)},] with p-toluidine
after 14 h at room temperature gave a white product
identified as [Pt(C,oH,,"H,NC;H Me-p)(SCN),] (85%).

2,2"-Bipyridyl Adducts.—The following general procedure
was used. To the chloro-bridged dimer in dichloro-
methane solution was added 2,2-bipyridyl (two molar
equivalents) in dichloromethane, over 30 min. The result-
ing solution was filtered, concentrated to small bulk, and
diethyl ether was added. White crystalline products were
obtained in 80—909% yield, sometimes retaining some
dichloromethane (confirmed by the n.m.r. spectra).
[Pt(CmleR) (PPh,)X] (R = OMe, OPri, or NHPh, X =
Cl; = SCN, X = SCN).—To a solution of [{Pt-
(CmHmR)X}z] in dichloromethane was added two molar
equivalents of triphenylphosphine and the mixture was
shaken for 30 min, filtered, and concentrated to small bulk.
Diethyl ether was added until a cloudiness appeared and
the mixture was kept at 0 °C for 12 I, giving white crystals

28 R. A. Alexander, N. C. Baenziger, C. Carpenter, and J. R.
Doyle, J. Amer. Chem. Soc., 1960, 82, 835.
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which were washed with diethyl ether, yield 80—909%,.
The complex [{Pt(C,qH;,SPh)(SPh)},] did not react, even
after 16 h.

[{Pt(C,HgR)CL(PPhy)},] and [Pt(C,HgR)C1(PPh,),] (R =
OMe, OPri, or NHPh).—A dichloromethane solution of
[{Pt(C,HgR)Cl},] was shaken for 40 min with two molar
equivalents of PPh,, filtered, and reduced to small bulk.
Diethyl ether (3 ¢m3®) and hexane were added until the
solution became cloudy, after which it was kept at 0 °C for
16 h with occasional addition of further hexane to aid
precipitation. White solids were formed, which were
filtered off and washed with hexane (R = OMe or OPri,
85—879%). For R = NHPh, a reaction time of 3 h was
required (yield 519%,).

The above products [{Pt(C,H4R)Cl(PPhy)},] (R = OMe
or OPri) were treated in the same way with two further
molar equivalents of PPh, yielding white crystals of
[Pt(C,HgR)Cl(PPh,),] (78—88%,).

Pt(PPh)XY] (X =Y = NCS or SPh; X =Cl, Y =
SPh).-—Triphenylphosphine (0.40 g, 1.0 mmol) was added
to a dichloromethane solution of [Pt(C,Hy)(SCN),] (0.40 g,
1.0 mmol) and the mixture was shaken for 70 min. After
filtration, and evaporation to small bulk, diethyl ether was
added and the mixture was kept at 0 °C for 12 h, giving
the complex [{Pt(PPhy)(SCN),},] (0.33 g, 0.29 mmol, 589%,).
The complexes [{Pt(PPh,)(SPh),},] (889%) and [{PtCl(PPh,)-
(SPh)},] (77%) were obtained similarly from [Pt(C,Hg)-
(SPh),], [Pt(C,H,)C1(SPh)], and [Pt(C,,H,,)C1(SPh)].

[Pt(C,H{OMe)Cl(PEt,),].—Triethylphosphine (0.30 g,
2.5 mmol) was stirred with a dichloromethane solution of
[{Pt(C,H;OMe)Cl},] (0.40 g, 0.57 mmol) for 60 min. Hexane
(40 cm3) was added to the filtered mixture, which was then
evaporated slowly in a stream of nitrogen until cloudy, and
allowed to stand at 0 °C for 12 h. The resulting solution
was decanted from a tarry deposit, treated with hexane
(60 cm?), and evaporated to small bulk. On standing for
60 h at 0 °C, colourless crystals of [Pt(C,H;OMe)Cl(PEt,),]
were obtained (0.35 g, 0.59 mmol, 529%).

[Pt(C,H,OMe)(dppe)lCl and [Pt(C,H;OMe)Cl(dppe)].—
1,2-Bis(diphenylphosphino)ethane (0.45 g, 1.13 mmol)
was added to a dichloromethane solution (10 cm3) of
[{Pt(C;H;OMe)Cl},] and the mixture shaken for 5 min.
Excess of hexane was then added and the white precipitate
filtered off and dried ¢ vacuo. This product (0.55 g) was
shown by n.m.r. to consist primarily of the ionic complex
[Pt(C,HsOMe)(dppe)]Cl, containing ca. 209, of the nortri-
cyclenyl complex, [Pt(C,HsOMe)Cl(dppe)]. A dichloro-
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methane solution of the product (0.3 g) and dppe (ca. 0.01 g)
was shaken for a further 14 h, filtered, and hexane was
added. Evaporation under nitrogen gave a white solid
(0.27 g), identified as [Pt(C,H;OMe)Cl(dppe))].

Reactions of 2,2-Bipyridyl Complexes with Methoxide Ion.
—The complex [Pt(C,,H,,0Me)(bipy)]Cl (0.40 g, 0.73 mmol)
in methanol (25 cm3) was treated dropwise with sodium
methoxide (0.04 g, 0.74 mmol) in methanol (10 cm3) over
20 min at room temperature. The resulting solution was
evaporated to dryness iz vacuo and the residue extracted
with benzene (70 cm3). The filtered extract was concen-
trated to small bulk at 30 °C, excess of hexane was added,
and the mixture was allowed to stand at 0 °C for 12 b,
when crimson crystals of [Pt{C,,H,,(OMe),}(bipy)] were
formed (0.23 g, 0.42 mmol, 58%). These were washed with
water, diethyl ether, and hexane. The complex appeared
to contain 0.4 mol of benzene, the presence of which was
confirmed by the n.m.r. spectrum.

The complexes [Pt{C,;H,,NHPh(OMe)}(bipy)] (crimson,
77% yield) and [Pt{C,Hg(OMe),}(bipy)] (orange, 789,) were
obtained similarly except that they could be crystallised
directly from the methanol solution.

Reactions of Triphenylphosphine Complexes with Meth-
oxide Ton.—The complex [Pt(C,;H,,0OMe)Cl(PPh,)] (0.40 g,
0.6 mmol) and PPh; (0.16 g, 0.61 mmol) suspended in
methanol (20 cm?®) were treated dropwise over 30 min at
room temperature with a solution of Na(OMe) (0.035 g,
0.65 mmol). The resulting solution was concentrated in a
stream of nitrogen and cooled to 0 °C for 2 h. The solid
thus obtained was washed with water to remove sodium
chloride, then with ethanol and diethyl ether, and re-
crystallised from dichloromethane—diethyl ether giving the

white complex [Pt{C,,H,,(OMe),}(PPh,),] (0.43 g, 0.47
mmol, 779%).
The corresponding awilino-complex, [Pt{C,,H,,NHPh-

(OMe) }(PPh,),] was obtained similarly (75%,) from [Pt-
(C1oH,,NHPh)C1(PPhy)].

Reaction of [Pt(C,H,,OMe)Cl(PPh,)] with Bases.—The
complex (0.40 g, 0.61 mmol) and PPh, (0.16 g, 0.61 mmol)
in dichloromethane were treated with aniline (0.058 g,
0.62 mmol) and an equimolar quantity of base (sodium
carbonate or triethylamine), and the mixture was shaken at
room temperature for 6 d giving a white, sparingly soluble,
complex and a water-soluble chloride (0.60 mmol). The
same product was obtained in the absence of aniline,
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