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Summary

The reactions of various élkyne—platinum(o) complexes with
methyl iodide and with iodine have been studied. The 3-hexyne
complex Pt(Cszcéczﬂs)(PPh3)z gives alkyne—free oxidative
addition products PtI(CHa)(PPhaiz and PtI; (PPh3)s exclusively.
In contrast, the strained cyclic alkyne complexes Pt(CgHg) (PPh3)2,
Pt(C7Hy o) (PPhy) 2, Pt(CgHg) (dppe) and Pt(C7H10)(dppe)+ react with
methyl iodide to give mainly 2-methylcycloalkenyiplatinum(II)
complexes, €.g. PtI(CgHgCHj;) (PPh3)a, forﬁed by electrophilic
attack on the metal-alkyne bond. Iodine reacts similarly with
Pt(CeHg) (PPh3) 2 and Pt(CsH1g) (PPh3); to give 2-iodocycloalkenyl-—
blatinum(II) complexes but, in the case of the corresponding dppe
complexes, PtIz(dppe) is the main product. The insertion reaction
of methyl iodide with Pt(CgHs) (PPhi)z proceeds via an oxidative
addition intermediate PtIkCHs)(CSHa)(PPhs)g which can be isolated.
Trifluoromethyl icdide reacts with Pt(CeHa) (PPh3)2 to give a

2 —iodocyclohexenyl complex Pt(CF3) (CgHgI) (PPh3)2 and with

T CgHg = cyclohexyne; C3H)g = cycloheptyne; dppe =

1,2-bis(diphenylphosphino)ethane, Ph;PCH,CH>PPhs.



"iIni:toductJ.on 7
: Plat;num(O) comolexes of the short-llved small r1ng alkynesi
.cyclohexyne and cycloheptyne are much more stable w1th respect

to loss o‘F the alkyne tha.o are the analogous complexes of acycl:.c
'alkynes [l]..' They mlght therefore be expected to undergo
V'oxz.dat:.ve add:.t:.ons at the metal atom a.nd J.nsert:.ons into the
me'tal—alky_ne bond without vlo‘sing tﬁe alkyne unit. Examples of

:both ty?esvof,reaction are reported in this paper.

Results -

. Methyl iodide reacts withithe cyclobexyneAcomplex Pt (CgHg) (PPh3) 2
in benzene to give a colourlessicrystalline solid which we formulate
as an oritoative adé.:i.tion éroduct DtI (CHg) (CgHg) (PPh3)2, I. The
band-at 1721 Van_l due to 'v(é-="C) l:i_n Pt(CeHg) (PPh3)2 is absent from
tne spectrum of :'[, but a defmlt:.ve assignment of \)(C=C) could
noc,be made. The g NMR spectrum in CD2C1l; shows a high-field
triplet at § —0.71 prm with 19%pt satellites [*J(r-H) 6 Hz,

%J (pt~H) 46 Hzl wnich_nust be essigned to a Pt-CH3 group cis to
tﬁo equivalent triphenyi;hosphine ligands, and'the 31p{ly} NMR
spectrum shows one 1: 4 1 trlplet BI(Pt—P) 3270 Hz], confirming
_that the trlphenylphosphlne llgands are equlvalent TWO structures,
Ia and Ib (Schene 1), are cons:.stent with these data. wéi favour Ib -
because the cyclohexyne methylene resonances consist of four distinct
conplex multlnlets, hence all four CHz groups are 1nequ1valent- ;n
contrast, Pt(csHs)(PPha)z shows only two Chz multlplets in 1ts 1H NMR
spectrum [1], a.n.d Ia would be’ expected to show a s::.m:l.la.r pattem-‘ o

Attempts to :.dent:.fy the methylene klac resonances were u.nsuccessful.

The magnltude of d(Pt—CHa) 1n.I 1s s;mllar to that found for

CH3 - trans to CH3 m octahedral met.hylpla‘!u.nmn(rv) complexes (cxz. i
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Scheme 1. Reaction of CH3I with Pt(CgHga) (PPh3)»

44 Hz) and is considerably less than that for CH3 trans to iodine

(ca. 70 Hz) or tertiary phosphine (ca. 55—60 Hz) [2}. The only

platinum(II) complexes which contain trans-methyl groups, Lith(CHg)u-

and Li[Pt(CH3) 3PPhsl, also have 2J(Pt-CH3) values below 50 Hz [3],
whereas the values for CH3 trans to iodine or tertiary phosphine in
Elanar platinum(II) complexes are only slightly lower than the values
given above for octahedral platinum(IV) complexes. Thus, assuming
that cyclohexyne can be regarded as a bidentate dicarbanionic ligand,
the ma§nitude of 27(Pt-CH3) in I indicates CHj3 to be trans to

ohe of the cyclohexyne carbon atoms, in agreement with structure Ib.
‘However, since J(Pt—P) in I is far above the range expected

for octahedral plat;num(Iv) complexes containing trans-tertiary
phqsph;nes_[lssoj—zoop Hz] [4], it may be better to consider I as

a‘fivééqoqrdinate'u-alkyne-platinum(II) complex than as a six-
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'coordlnate platlnacyclopropene complex-" Examples of the former

are known, e.gs 1T and III, in whlch the 2J(Pt—CHa) values are

'65 8 Hz a.nd 57 HZ respectlvely [5 6].

If the reactlon between Pt(C Hs)(PPha)z and methyl 1odlde is
icarrled cut ln dzchroromethane at room: temperature over a 24 h
;perlod, or 1n refldxlng dlchloromethane or dlchloromethane/ethanol

:forf- h -a camplex,IV 1somer1c w1th I ‘can be 1solated f In addition
 to three cycloheryne CHZ multlplets in a ratlo of 1:1:2, ‘the H NMR
Aspectrum of- IV has a methyl 51nglet “at §°1.49 with 1855 satellrtes,
}the chemical:shiftg the—sma}l value of J(Pt-H)'(lz Hz), and. the
ébseoeeﬁofksléicoupling shoﬁ that~this cannot be due to a methyl
;grdﬁp attaehed to'pietinum-; ”he IR. spectrum of IV shows a vinyl
V(C==C) absorptlon at 1615 Ccm i. hence.IV'lsvreasonably formulated
'as a 2-methy1cyclohexeny1platlnum(II) ccmplex PtI(CsHBCHa)(PDha)z'
de*lved by fbrmal 1nsertlon of ‘the methyl. group lnto the platlnum-
¥a1kyne bond of I.. The ; P{ E} NMR.spectrum.of v shows a- 51nglet
:with 195Pt satellltes LI(Pt-P) 3270 ‘Hz] con51stent w1th mutually
trans—trlphenylphosphlne llgands, cji trans PtCl(CH3)(PMe°hz)z,
,whlch has a J(Pt—P) value of 3028 Hz,[7], 1n analoqous compounds, L

jJ(Pt-P) tends to 1ncrease .as’ alkyl groups on phosphorus are




P o -

'éliﬁiﬁéfedféiéldﬁexyne has not been determined. H NMR monitoring
of}:‘ﬁ;hrej‘;ieact::i.»é; between Pt(CgHg)_iPPhg)z. and methyl iodide in CDCls
éﬁoﬁéd'tﬁat‘fhe'okidatiQe addition product I is formed rapidly in

the f;£5t7;¢¢§; £ﬁa_thi§/theq decays to give IV and trans-PtI(CH3) (PPhi),.
The oxédative addition in CgDg, monitored by ‘H NMR, has a second crder
rate constant k» at 28 °C of 2.2 X 10 ° mol ‘£sec !, which is slower

3

than the value of 3.9 X 10 > mol '£sec ' for the addition of methyl

iodide to IrCl{(CO) {(PPh3)2 in benzene at 30 °C [9].

Reaction of methyl iodide with Pt(CgHg) (dppe) in benzene at
room temperature gives directly the 2-methylcyclohexenyl insertion
product PtI(CgHgCH3a) (dppe), V, the methyl resonance of which shows

195

no resolvable Pt satellites. The IR spectrum of V shows a low

intensity vinyl V(C==C) band at 1615 cm ! and the 3'P{'H} NMR

spectrum exhibits two singlets, each with 195pt satellites. The
Z 4
”” o
(cHz) i (CHp), il Ph,
PPha __°© P
pt”” o
N\
Ph3P Ny I/ ~p
Pha
IV n=4,Y¥=1I, 2=CH; V »n =4, Z = CH;
VI n=5 Y=1I,Z=CH  VII n=25, 2=CHs
VIII n=4,Y¥Y=2=1I XI n=4, 2=1I
X n=5 Y=2=1I X1T n=5,2=1I

XTIT n=4, ¥Y=CF3, 2=1I
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| PE(CeHe) (PPha)2. - - . 29:3(28.5)7 " "3409(3430)
'Pt(c;giu}(ffﬁ3)2 20085 0 3420° B
_ Pt(CeHs) (dppe) 50.9(50.9) - 3123(3152) .

Pt(C7H; o) (dppe) 47.0 3058
Bt(C2HsC2C2Hs) (PPhs) 20 20.1 ' 3447
PEI (CHs) (CeHg) (FPh3)2 (00 27.4° 3320

trans-PtI(CgHgCHz) (PPh3)2 (IV)C © 22.0(21.9) 3270(3260)
PI(CeHgCHs) (dppe) (V) '36.5 ' 1551
S ' 35.5 4270
trans-PtI(CyH;oCH3) (PPh3) 2 (VI) 20.3 3350
PEI(C7H1oCHs) (dppe) (VID) a0.57 1541
o 39.0° 3924
trans-PtI(CeHeI) (PPh3)z (VIIT) - 17.7 3324
cis-PEI(CeHaI) (PPh3)2 (IX) 10.2%% 1678
: 11.4%7 4394
trans-PtI(CsHyoI) (PPha)2 (X) 14.7 3274
PtI(CgHsI) (dppe) (XI) 34..‘1 1724
o 36.9° g
trans-pt (CFs) (CeHaI) (PPha)z (XIII) 20.0" 3392
trans-PtI(CF3) (PPhi)2 19.4% 2962
PtI, (dppe) 45.9 3388
e Measured in CH2Clz at 32 °C except where noted. Chemical

shifts (69) are in ppm (*¥0.5) downfield (positive) from

external 85% H3PO,, coupling constants J (Pt-P) ‘are in Hz (£10).

Peaks are singlets except where stated.

€ Measured in CgHg-

d

f Doublet, 2J(p-P) 17 Hz.

% guartet, J(e-F) 10.4 Bz.

P trans to cycloalkenyl group.

Data in parentheses refer to CgHg solution.

€ P trans to I.

g Satellites could not be iocated.

‘irguaitét. J(P-F) 21 Hz.



U]Pﬁ—é) values -of 1550 Hz and 4270 Hz axe as expected for phosphorus
trans to U—'alkényi and iodide respectively in cis-—Ptl;((CH;) (PEt3), [4]

and PtXR(dppe) (R = CH3 or l-cyclohexenyl; X = various anions) [10].

Similarly, methyl iodide reacts with the cycloheptyne complexes
Pt(C7H1yg) (PPh3)2 and Pt(C7H10) (dppe) in benzene to give directly the
2—methylcycloheptenylpiatinum(II) complexes PtI{C7Hj10CH3) (PPhi}2, VI,
and PtI(CsHjaCH3) (dppe), VII, which are characterised by their IR,

g NﬁR and *!P-NMR spectra (Table I). In both cases, minor amounts
(15 —25%) of the products derived by loss of alkyne, i.e. trans-
PtI(CH3) (PPh3)2 and PtI(CHj3) (dppe) could be detected; VI could not
always be isolated completely free from Zrans-PtI{(CHi) (PPh3)2.

Yodine reacts immediately with Pt(CgHg) (PPh2)2 in dichloro-
methane to give a colourless solution which shows in its 31p{in}

NMR spectrum two doublets, each with 195pt satellites [2J(P—P) 17 H=z,

J (Pt-P) 1678, 4394 Hz]. These peaks decay over a period of hours

and are replaced by a singlet with !9°pt satellites [J(Pt-P) 3324 Hz].
The species responsible for this resonance can be isolated; it shows

a complex 'H NMR pattern in the § 1—3 ppm region but bands due to

Vv (C=C) or v(c=c) could not be located in the IR spectrum. owing

to the limited solubility of VIII, the methylene carbon resonances

could not be located in the !3c NMR spectrum. We tentatively formulafe
the complex as the 2-iodocyclchexenyl derivative trans-PtI{CgHgI) (PPhz)2;
VIII, and suggest on the basis of the 3P NMR data that the intermedi&te
species is the corresponding cis isomer, IX. Alternative formulations
of VIII and IX as isomeric oxidative addition products cannot be
completély ruled out, but they seem unlikely in view of the results

with methyl iodide énd especially in view of the similarity of the
values of J(Pt-P) for IX and PtXR({dppe). Iodine also reacts
immediately with the cycloheptyne complex Pt(CyHjg) (PPh3)z in
diéﬁloramethane solution to give a colourless solution which has the 1:4:1

“triplet - 31p yesonance [J(Pt-P) 3274 Hz] indicative of a species

yith;mutﬁaliy trans-triphenylphosphine ligands. The !H NMR spectrum
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< crysta_llzes :un4  solutlon shows the presence

1fcdmpi telyzexciddeé.r<_,f_ T rsf s ;»“

In contrast wlth the behav;our of the trlphenylphosphlne

ccmplexesv_lodlnatlon of Pt(CsHa)\dope) and Pt(C7H10)(dppe) leads
: nredom;nantly to loss of alkvre. . 3lp NMRrspectroscopy shows the
maln product to be PtIz(dppe) contamlnated in each case by a
compoupd whlch is probably thejexpected insertion product XTI or
511;.‘ - ) ]

Trlfluoramethgl 1odlde teacts with Pt(csHa)(PDhg)z in dichloro-
methane at room temperature to g1ve a colourless 1:1 adduct. The
IR spectrum- shows. vicE) bands ‘at 1082 and 963 cm ! and the °F mMr
spectrum shows a trlplet with 19SPt sateliites [?J(P-F) 10.4 Hz,
—2J1Pt—F) 366 H;] 1nd;cat1ng that the trlfluorcmethyl group is
:atteehedréitectifbtoféiatinﬁe--v The magnitude of 2J(Pt-F) is
cotsidetably sméller than that observed for CFi trans to ligands
such as tertlary phosph;nes, isocyanides, pyridine and 1, 5-cyclo-
octadiene- in’ platlnum(II) complexes (600—700 Hz) [11], and suggests
that CFj3 lS trans'to arllgand of high trans 1nf1uence. On this
lﬁésis the;coﬁﬁiex is'believed to oera 2—iodo¢yclohe§ehyl complex,
trdnsttkC?a)(CGHgI)(PPhQiz. XTIT. ~The pteseqce of trans?triphenyl—
phoSphine ligands is suppottea'by the appearanéeiof a quartet in tte
“p{lu} NMR spectrmn w:.th 1955 satellites (J(pt—v) 3392 Hz]. In
c0utrast, trlfluoromethyl 1od1de dlsplaces cycloheptyne from
pt(c7nlo) (PPh3)z to gJ.ve tZ’arls—PtI(CFa) (Ppha)z,' 1dent1ca1 with the

productrobtalned us;ng Pt(PPha)q ‘in place of‘Pt(C7HIo)(PPh3)z [12].

Discussion

The 1nsertlon reactlons probably proceed vza an oxldatlve addltlon




‘iﬁ£é£ﬁédia;e ;iﬁiiar torghat isolatedrin the reaction of Pt(CgHg) (PPhi)2
;i#h hethyl>io§ide;“-iThis intermediate can either iscmerize by
'ﬁrégé#érrigg:one of thé added groups to the coordinated alkyne, or
'if can lose the alkyne (Scheme 1). The second alternative is
obéerved exclusively in the additions of methyl iodide or iodine

té the 3;hexyne.complex Pt (C2H5C2C3Hs) (PPh3)2, which give Zrans-
PﬁI(CHa)(PPha)z and PtI, (PPhi)2 as the only metal-containing
products. In view of the ready loés of alkyne from the initial
camplex, fhis result is not surprising but, even in additions to

the much more stable cyclic alkyne complexes, loss of alkyne occurs
to a greater or lesser extent. In general, cycloheptyne is more
readily displaced than the more strained cyclohexyne, a trend which
is particularly evident in the reactions of Pt(cyclic alkyne)(P?ha)z
with CF3I. Loss of alkyne is also promoted by the presence of

dppe in place of 2PPhj;, possibly as a consequence of steric hindrance

in the presumed oxidative addition intermediate.

The insertions can be regarded as electrophilic attack on the
‘coordinated alkynes, a view which accocunts for the difference in
behaviour of CFaI and CH3I with Pt(CgHg) (PPhs3)2. Since the C-I
bond of CF3I is polarized in the opposite sense to that of CHaI
{131, it is the more positively charged iodine atom of CF3XI which
migrates to the alkyne. Platinum(0) complexes of both cyclic and
acyclic acetylenes are readily protonated to give O-vinylplatinum(IX)
complexes [1,14,15,16] and coordinated hexafluoro-2-butyne in the
complexes Pt(CFaCzCFa)(éRa)z (PR3 = PPh3j, PMePhs, PMe2Ph) also
undérgoes electrophilic attack by mercuric chloride [17]}, but we

know of no examples involving alkyl halides or halogens.

The fact that the oxidative addition intermediate can only be
isolated in the case of Pt(CgHg) (PPh3)2 and methyl iodide may
reflect in part the greater stability of the metal-cyclohexyne bond

relative to the metal-cycloheptyne bond. It is also worth noting



'methyl group a551sts back donatlon to the coord_nated alkyne-xx

We have suggested elsewhere [11 that the greater react1v1ty of
platlnum(d;—cyclohexyne ccmplexes relatlve to the analogous"
:cycloheptyne comp‘exes can be accounted for by assumlng some
Tmetallocyclopropene charact_r in the metal—cyclohexyne bond.

Any dlfference of thzs sort is not reflected 1n the Pt—P bonds.
Tre magnltudes “of. J(Pt—P) in the cyclohexyne and cycloheptyne .
complexesrare almost equal, and both are only marginally smaller ’
than & (Pt-P) in Pt(CpHsC2CpHs) (PPhi)z.  This is consistent with
the near sae';{t'iéy of Pt-P bond' lengths in ét(csaa') {pPh3)2,
B(C7Hyo) (PPhs)2 and PE(PhC,Ph) (PPh3); [18,19]. The J (Pt-P)
-values foritﬁe-déﬁe comglexes are uhiformly less thankthose for
the triphenylphosphiae coﬁplexes.‘ 'Comparison of 1J(Pt-c)'values
for these'compiexesAﬁoula be of cbvious interest, but we have been
unable to locate the acetylenic carbon resonances in the !3c MMR

spectra.

Comparison of:J(?t—?) valges in the appropriate platinum(II)dppe
compiexes_shqws that the NMR trans influeénces of 2-ﬁethyicyclohexeqyl
and 2—methy1c§cloheptenyl are very'simiiar—to those of cyclohexeﬂyi
and cyciotepteﬁfl; However, the J(Pt-P) calues for complexes IX,

XTI and XII indicate that 2.iodocyclohexenyl has somewhat lower trans
influence, comparable with that of ﬁethyi;:perhaps asia’Eaﬁsequehce'
of the‘electron;witﬁdrawing effect of'the'iodihe or becaﬁse its
steric bulk causes a lengthening of the Pt-C bond in the‘zjiodo-
cyclohexenyl complexes relative to the‘cée;ohexenyl complexes.
.Experimental :11 ».N,:,f_ o ‘, o -_'Q 7 o

IR spectra were measured on.a- PE457 spectrometer callbrated

Wlth polystyrene, ,H.NMR_spectra were obtalned,on_' JEOL'MH-lOO
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TABLE IIX. ANALYTICAYL DATA AND MELTING POINTS -

Rt
i Analysis found (calcd) (%)
P c H P I M.p.
PLT (CH;) (CeHg) (PPh3) 54.6 4.3 6.0 13.35 164 —165°
(1) (54.8) (4.4) (6.6) (13.5) (dec.)
PtI(CgHgCH3) (PPh3)».0.4CH2Cl, 53.5 4.5 6.4 13.4 232 -239°
a,b (53.5) (4.2) (6.4) (13.0) (dec.)
(w ;
PtI(CgHaCH3) (PhoPCH,CH2PPh2).CgHg 51.8 4.7 7.4 14.2 205 —209°
V) (52.4) (4.6) (6.9) (14.2) (dec.)
PtI((_:7H|_°CH3) (PPh3) 2 52.4 4.5 6.2 12.3 218 — 220°
(v:)c ’ {53.6) (4.4) (6.2) (12.7) (dec.)
PtI(CzH] oCH3) (Ph2PCH2CH2PPh2) 49.7 4.4 7.3 14.4 180°
(VII) (49.2) (4.5) (7.5) (15.3) (dec.)
PtI(CgHaI) (PPh3)2.0.3CcHys 48.8 4.0 5.7 23.5 209 ~211°
(VIII) (49.0) (3.9¢( (5.7) (23.6) (dec.)
PtI{C7H10I) (PPh3)2.0.7CgH)y -50.3 4.6 5.7 22.4 darkens
{50.2) (4.3) {5.5) {22.6) >150°
(x)
Pt(CF3) (CgHpI) (PPh3)2.CgHyy 54.2 4.5 160° (dec.:;
d (54.4) {4.8) darkens
(xx11) >130°)
(73

%Cl found, 2.8; calcd, 2.3; presence of CH»Cls confirmed
by 'H NMR spectrum in CDCij.

"D .
Mol.wt. (CHzClz): found, 957; calcd 942.

c
In a second experiment, an inseparable 4:1 mixture of VI and
PtI(CH3) (PPh3) > was obtained. Anal. Found: C, 54.2;
H, 4.6; P, 6.6. Caled: C, 54.4; H, 4.4; P, 6.6%.

Prasence of n-hexane evident from !H NMR spectrum.

or Varian HA-100 instruments using either T™MS or, in the case of

ISF

Pt-CHa resonances, dichloromethane as internal references.
NMR spectra were measured on a JEOL C60 CW spectrometer at 56.4

MHz; fluorine chemical shifts §p are in ppm upfield from internal
CFClj. 31p{14} NMR spectra were measured at 24.3 MHz either on

the JEOL ch CW instrument or on a modified Bruker 3225 FT spectryo-
meter linked to.; PDP 11/40 data acquisition and processing computer.
The modifications to the latter instrument include an external

fluorine lock and multinuclear deccupling facilities. Micro-

analyses were carried out in the Microanalytical Laboratories of



st(trzphenylpkosphzne)(3—hexyre)plattnum(0) Dt(C2H5020235)(PPh3)2.
"mus «‘as nrepared 1n 74% y:.eld from C‘Ls—PtClz (PPhs)z and 3-hexyne
foIlow1ng the 11terature,procedure,ﬁorAthevcor;espondlng dlphenyl-
acetylene cumplex [20]. B 7
Anaz-rpoun§=f:c, 63. B _H, 5‘5- :p,'} a. 'caic.fo;_cnzaqopzptz

62 .9; H,As-p;' 7. 4%, IR (Nujol) 1804 cm ? vic=0)1. 1y
NMR (CSDS) § 1. 05 (t, CHa), 2 60 [m, CHz, J(H-H) 7.3 Hz] ef. free

3fhexype 6.0.90 (t, Cﬂa), 1.96 [g, CH2, J(H-H) 8.0 Hz].

Tﬁe ccmpound decomposes slowly in beénzene eolution and much more
qulcxly in chlorlnated solvents- It'cannot therefore be recrystallized

satlsfactorlly, and the solld always smelis of 3-hexyne.

.Reactions of alkyne camplexes with methyl iodide (1). a mixture
ef'ﬁt(éeﬂa)(PPha)z gb.os g, 0.1 mmol) , methyl iodide (0.2 ml, ca.
36;tbid excees)'and bénzene (5 ml) was heated under reflux for 3 h.
Evaporation under reduced pressure gave a solid which, after re-
crﬁstaliizatioc‘frcm benzene/h-hexane gave colourless crystalline
bis(triphenylphosphine)cyclohemyneiodomethyiplatinum(II),
étx(ca;)(csﬁa)(ébha)z, i, (0. 0624g,'66%). MR (cb2c12): § 1.88,
1. 62(4), 0.93— 0 2(4) (complex multlplets, CHz of CgHa),—-O 71(3)
[t w1th 1‘-‘5pt satell:l.tes, Pt—-CHg;, 7 (o-1) 6, J(Pt—H) 46 Hz].

(2) A solutloe of I (0. 047 g, 0 05 mmol) in dlchlorcmethane (5 ml)
and ethanol (2 ml) was heated under reflux for 3 h. Evaporatlon

to dryness under reduced pressure.and recrystalllzatlon of the SO;ld

res;due from dlchloromethane/ethanol gave colourless crystalllne

7bzs(trtphenylphosphzne)zodb(2—methychclohexenyl)plattnum(II)

ptz(cspacns)(ppha)z;'rv, (o 03 9. 64%)- ' IR.(KBr) v(c==c) 1631 cm

mrv(cnzclz)_, e; 2 49(3) [s w:Lth 1959t Satell:_._es, c—caa, J(Pt-H)
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“ 12 Hz] 1.76(.2), 1.18(2), 0.38(4) (broad multiplets, CHz of CgHg).
VVMopitbring of the Pt-CHj resonan;e of I in NMR spectrum showed that
the isomerization I * IV was complete at ca. 32 °C over a period of
24 h in CDCl3 or over a period of days in dichloromethane/ethanol.
About 15% of #rans-PtI(CHi) (PPh3)2 was also formed; it was identified
by its triplet resonance at & 0.11 [3J(P-H) 6 Hz] in CDC1,;.
(3) A mixture of Pt(CgHa) (dppe) (0.135 g, 0.2 mmol), methyl iodide
(C.2 ml, ca. seven-fold excess) and benzene (5 ml) was heated under
reflux for 2 h. Evaporation under reduéed pressure gave a viscous
0il which crystallized on addition of n-hexane. Recrystallization
from benzene/n-hexane gave colourless crystalline
bis(1, 2~-diphenyiphosphino) ethaneiodo(2-methyleyclohexenyl)platinem(Iz),
PtI(CeHgCH3) (dppe) .CeHg, V, (0.132 g, 84%). H NMR (CD,Cl,)
§ 1.96(3) (s, C-CH3), 2.1—3(12) (overlapping complex multiplets,
CHz of dppe and CgHg).
(4) A mixture of Pt(C7H1,) (PPhi)z (0.105 g, 0.15 mmol), methyl
iodide (0.2 ml, ca. 20-fold excess) and benzene (5 ml) was heated
under reflux for 2 h. Work-up as described in (3) gave colourless
crystalline
bis(triphenylphosphineliodo(2-methyleyclohepteryl)platimm(IT),
PtI(C7HloCH3)(PPh3)2.Vi- This sample was used for the y NMR
measurement, and the analytical sample was obtained from it in
62% yielé by recrystallization fram dichloromethane/ethanol,
although same Zrans~PtI(CHa) (PPh;)2 impurity often remained.
IR (KBr) V(C=C) 1615 cm !'. NMR (CD2Cl»): & 1.80(3) [s with
195pt satellites, C-CH,, J(Pt-H) 12 Hz], 2.08(2), 1.33(3), 1.0—
0.3(5) (complex multiplets, CH, of CyH;g).
(5) A solution of Pt(CzHio) (dppe) (0.107 g, 0.16 mmol) in benzene
(lO ml) was treated with met;hy; iodide (0.5 ml, excess). The
éoiution was set aside overnigﬁt andrevaporated to dryness under
reduéé&'preséﬁre without heating: »Thg 14 NMR spectrun of the

residue in CDCls showed complex muitiplets in the range § 1—3 ppm



- ( 1, Z-bzs f dzpheny thasphzna): 'thcme)zoda ( Z-methy Zeyclohepteny Z)

:platzman( II} PtI(C-,Hl oCH;) tdpve) VII, was obtamed by recrystall:.satlcn
- Fromr ehlorofom/n-—hexane. Y:.eld-' 0 118 g (92%) <
'(6) Addltlon -of a drop of metbyl 1odlde to a solutlon of
—Pt(czﬂsczczﬂs)(PPhg)z (0 ‘5 g, 0 06 mole) 1n C5D5 (5 ml) 1mmedlately o
gave ‘z'a.ns—PtI(CH3) (PPh3)2, 1dent1f1ed by 1ts characterlst:.c ‘

195Pt sat ‘li es- in: Lhe ig NMR spectrum

'm.ethyl trlplet with’
5 (csns‘) 0.80 (cDsCia) 0:05 [3J(P‘-B) '675 Bz, 2J(Pt-CHs) 76 Hzl.

A simil:ar'reaetion'bcéurred ‘o{ver' a period of hours on addition

of methyl’ ioaiae to pt(pncam_ (l;Phg) 30

Reaetiaﬁs of aZIq;ne caszZaz:es mth zoduze ( 1). A solution of
PthEHa)(PPha)z (o. 111 g, 0 14 mmol) in ea. 0.5 ml of dlchloro-
methane in-an NHR tube was treated with iodine (0.035 g, O. 14 mmol‘
“to glve' a cqlou.rless solut:.on. ' The “P{ 1H} NMR spectrum showed
peaks assignecl to cié—PtI (CGHaI) {PPh3)y IX (Table vI) , but over a
period of hours these were replaced by the peaks due to the trarns-
iscmer VIIXY. 'Ihe solution was evaporated to dryness and after
recrystall:.zatlon from dlchloranethane/n-—hexane gave colourless
microcrystals of

trans-bis( mpheny thosphwe) fodo( 2—zodocyclohe::eny L)platinwn(I1I),
PtI(CeHsI) (PPha)2.0. 3csnl.., VIIT (0.119 g, 79%8). The IH’ NMR
spectrum showed ,overlapping cemélex multiplets in the reglon of

6 1-3 ppm. | R '

(2)-A solution of Pt(C7H;o) (PPh3)2 (c.155 g o0.19 umol) in ea.

0.5 ml of d_rchloromethane in an NMR tube was treated w:.th :Lodlne V

(o. 0475 g, 0 19 mol) to g:Lve a colourless solut:.on. The 31P{ H} v

NMR spectnm shcwed a smglet w1th 1""51=>t: satellltes due to x, and

thJ.s pxoduct slowly crystalllzed from solutlon. After recrystalllzatlon

from d:.rhlorcxnethane/n—hexane‘, 0.139 g (65%) of

trans-bzs ( tzmphenylphosphzne) :',odo ¢ 2—wdacyc Zoheptenyl) pZat-ann ( II )




RtI(Q7ﬂioi)(§§h3)z.b.icgﬁugx; was obtained;r The 'H NMR spectrum
Shsgea a’éoﬁpléi Péﬁtern iﬂrﬁhe region of 6 0—3 ppm, and peaks due
to Q(C==C{ or v{c=l) éoﬁld not be located in the IR spectrum.

(3) Both Pt(CgHg) (dppe) ané Pt(C7H19) (dppe) reacted immediately
Qith oﬁe mole equivalent of ibdine in dichloromethane, but the
ﬁain produét in'botﬁ cases was PtI{(dppe), as shown by 3lp NMR
spectroscopy. Weak peaks tentatively assigned to the expected
product, XI, were observed in the case of Pt(CgHg) (dppe) but, in
the case of Pt(CzHio) (dppe), the only minor peak in addition to

195pt satellites

thosé of PtIz(dppe) was at SP 38.6 ppm, and its
were not observed.

(4) Addition of iodine (0.012 g, 0.047 mole) to a solution of
Pt{C2HsC2C2Hs) (PPhi)2 (0.035 g, 0.044 mole) in benzene (5 ml)

immediately gave an orange precipitate of trais-PtIz (PPhil2

quantitatively.

Reaction of alkyne complexes with trifluoromethyl iodide. (1)
Trifluorométhyl iodide {(ca. 10 mmol, excess) was condensed on to
a solution of Pt(CgHg) (PPh3); (0.290 g, 0.36 mmol) in dichloro-
methane (2 ml) in a Carius tube and the mixture was set aside at
room temperature for 3 4. Solvent was evaporated and the solid
residue was recrystallized from dichloromethane/n-hexane to give
0.153 g {52%) of
trans-bis(triphenylphosphine) (2-iodocyclohexenyl) trifluoromethyl-
platimm(II), Pt(CF3) (CeHaI) (PPh3)2.CsH1y4 ,XIII. IR (Nujol): 1082,
963 cm ' [V(CF)]. 'H NMR (CD2Clz): overlapping multiplets in the
region § 1—3 ppm due to CHz of CgHz, CHz + CH3 of m-hexane. 1%
MMR (CH2C1z2): 6 14.6 [t with '$5pt satellites, 2J(P-F) 10.4,
27 (pt-F) 366 Hz].

Pt(CeHsg) (dppe) did not react with trifluoromethyl iodide under
siﬁiiar conditiohs.
(2) A solﬁtion'of Pt(c781°)‘PPh3)2 (0.257 g, 0.32 mmol) in

dichloromethane (eq. 5 ml) was treated with trifluoromethyl iodide
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