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Summary

Nucleophilic additions of alcohols, thiols and water to the o-coordinated
CN group of cis-[ Pt(o-CH,C;H,CN)(PPh,), 1,(BF,), give quantitative yields of
stable N-bonded iminoether, iminothioether and amide complexes. The propos-
ed mechanism involves a fast replacement of the g-coordinated CN by the
nucleophile HY followed by the intramolecular attack of HY on the ligand in
the cis position. m-Coordination of CN to Pt has not been observed. The addi-
tion of methanol to other cyanoalkyls did not lead to stable iminoether com-
plexes. The amide complex cis-{Pt(CH,C,H,CONH,)(PPh;), L(BF,), is convert-
ed into the nonionic imide cis-{Pt(CH,C;H,CONH)(PPh,), ], in methanolic KOH
but it catalyzes for a few cycles the conversion of benzonitrile to benzamide by
water under neutral conditions. The imino and isonitrile have a higher trans
effect than alkyl groups whereas their trans influence as indicated by 'J(PtP)
coupling constants is smaller.

Introduction

We previously reported [1] the preparation and spectroscopic properties
of various cyanoalkyl complexes of the type PtX(RCN)L, and [Pt(RCN)L,],-
(BF,), (R = (CH,),,, n = 1-3, 0-CH,C¢H,; LL = PPhs, PPh,Me, AsPhj; X = Cl, Br).
In the cationic complexes the cyanoalkyl functions as a bidentate ligand and its

* For part I see ref. 1a and for part II see ref. 1b.
*% Present address: Facoltd di Chimica Industriale, Universita di Venezia (Italy).
*** Ahstracted in part from the Ph. D. thesis of Jaques Renaud, University of Lausanne (1975). .
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CN group should thus be prone to nucleophilic attack. Clark et al. [2] have ob-
tained iminoether complexes by addition of alcohol to pentafluorobenzonitrile—
and 2,3,5,6-tetrafluoroterephtalonitrile—Pt" complexes and have proposed that
initial 7-CN—Pt bond formation is essential for nucleophilic attack. Conversion
of the C=N function to carboxamides has been obtained in the case of Co™ and
Ru'! complexes of aminoacetonitrile [3], benzonitrile, acetonitrile [4] and 3-
and 4-cyanophenol [5]; ions such as Ni?*, Co?* and Cu?* catalyze the hydrolysis
of CN in 2-cyanopyridine [6,7], 2-cyano-1,10-phenanthroline [8] and 2-cyano-
8-hydroxyquinoline [9]. Bennett et al. [10] have reported an elegant prepara-
tion of dialkyls of Pt" from hydroxo complexes, and have found [11] that
Pt(C¢H,)(OH)(diphos) (C¢H, : g-cyclohexenyl) and other nonionic tertiary
phosphine hydroxy complexes catalyze the hydration of simple aliphatic nitriles
under neutral conditions. This paper deals with the addition of alcohols, thiols
and water to the CN group of o-cyanobenzy! platinum(II) complexes to give

- stable irninoether, iminothioether and amide complexes, and with the use of the
amide complex in catalytic hydration of benzonitrile to benzamide.

Results and discussion

The cyanoalkyl trans-PtX(CH,CsH,CN)(PPh;), (X = Cl, Br), prepared by
the oxidative addition of 0-XCH,C¢H,CN to Pt(PPh;),, can be readily transform-
ed by abstraction of halide with AgBF, into the cationic dimer cis-[ Pt(CH,C-H.CN)-
(PPh;),1,(BF.),. The CN group of this o-cyanobenzyl complex is g-coordinated
[1], and remarkably prone to nucleophilic attack by alcohols, thiols and water.
Stable iminoether, iminothioether, amide and imide complexes are obtained on
heating the cyanoalkyl in ROH, RSH/Me,CO or H,0/Me,CO, respectively
(Scheme 1, L = PPh,).
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‘The complexes were characterized by *H and *'P NMR (Table 1), IR and



Raman spectra and elemental analysis (Table 2). The iminoether complexes

I-V are vellow ervstalline solids stable in air. and hehave as 1/1 electrolvieg in
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nitromethane (see Experimental). They have a cis geometry: the 3!P{!H} -FT
NMR spectra present an AX pattern indicating two non-equivalent triphenyl-
phosphines with different !J(PtP) coupling constants. As shown by Pidcock et
al. [12], the smaller coupling constant is associated with a platinum—-phosphorus
bond of lower s-character and COffespOi'iu:. thus to the phOSpuOde trans to
alkyl. The methylene rescnance is split into four lines of equal intensity by

two non-equivalent phosphorus nuclei with satellites due to coupling with 95Pt.
The iminoether is strongly coordinated to platinum: it could not be displaced
from I by PPh; in excess. The addition of a stoichiometric amount of ArNC
(2,6-dimethylphenylisocyanide) did not displace the iminoether but instead

the phosphine trans to the latter giving [Pt{CH,C,H,C(=NH)OCH; } (CNAr)-
(PPh;)]BF, (V). Comparison of its coupling constant 'J(PtP) with that of I in-
dicates that the triphenylphosphine is trans to alkyl. The imino group HN=CZ
has thus a higher trans effect than alkyl whereas its trans influence (as indicated
by the values of 'J(PtP) for the phosphorus trans to each group) is smaller.

The benzyloxy group of IV is not replaced by MeO by refluxing in methanol,
nor is I transformed into an amidine complex of the type [Pt{CH,CsH,C(=NH)-
NMe, }(PPh;), IBF, [15] by adding an excess of dimethylamine. The imino
hydrogen is exchanged on dissolving Il in deuterated ethanol (¢(ND) 2470
em ).

The rate of the nucleophilic addition of alcohols to cis-[Pt(CH,CH,CN)-
(PPhs),1.(BF,), was measured by UV spectrophotometry {see Experimental);
the identity of the products in solution was easily confirmed in the infrared by
the disappearance of the v(C=N) around 2200 cm™! and the appearance of v(NH)
and v(C=N) around 3300 and 1600 cm™!, respectively. Under similar conditions,
the rate of the addition reaction decreases in the sequence MeOH ~ EtOH >
i-PrOH > BzOH >> t-BuQOH ~ PhOH (no reaction) which is that of increasing
steric hindrance by the alkoxy group. The starting material cis-[Pt(CH,C,H,CN)-
(PPh;).1,(BF.). is a dimer in the solid state and probably also in weakly coordi-
nating solvents, and was incorrectly formulated [1] as a monomer: a X-ray
crystal structure determination has shown that the parent compound cis-[Pt-
(CH,.C ,H,CN)(Ph,PCH=CHPPh,}1.(BF,4), is dimeric [13]. Moreover the IR and
Raman spectra are identical in Nujol mull and in CH,C]l, solution, and the non-
ionic manganese complex of the same ligand [Mn(CH,C,H,CN)(CO),1, was
found by osmometry to be dimeric in 1,2-dichloroethane [14].

Several arguments favour a two step mechanism of addition:

cis-[Pt(CH,C¢H,CN)(PPh3),]."" + 2HY = 2¢is-[Pt(CH,C,H,CN)}(HY)(PPh,),1*
1)
cis-[Pt(CH,CH,CN)(HY)(PPh3),1* ~ cis-[Pt{CH,C;H,C(=NH)Y }(PPh;),]* (2)

(a) the bridge splitting equilibrium of the dimer takes place in nitromethane and
in coordinating solvents: two bands are present at 2265 and 2220 cm™!, corre-
sponding respectively to the frequency of o-coordinated and free CN; (b) the
rate of addition increases with the sequence MeOH < MeSH < NHMe,;, which

(continued on p, 276)



274

"THO 03 suny g 20} pp IRWS , ‘widd g'g—(Eygd) 9 (adusiajex [euanixa) YOdEH 4%Gg ury Eé mo|
S aouBu0saI 28 udts oapsod €10 D uj p "2H 9°0 UM [enbd 210 pe 0M) SYY, , ‘PIEPUE)S [BUIAIU] 58 SIL €10AD Ul q Eciooﬂ;:o:n;:..u::v 9'g = ONIV

BILE  S¥'T 586’7 UYADIUEUddNNOYH D LHOTHOYHIODN-01d 1510 11X
6L98  PE'6L - o =
(43 Q081  pg'az 08 ZL 8L YUEYad(HNOOYHID HONA D919 IX
(vEHD) Z6'T , _
(pvoxq) (PHN) £T'Y o1 84 P89'E p PAEl(EUdd) Uxy NO)CHNODPHOTHONA 1-suvay X
o8y  PL'ZT (su013) 6 o _
3602 . PLIE (s19) p 09 boug UraD) U UEudd)(*HNODYHIOTHONA )92 X1
090% - PY'9I (sund7) 6 :
.3LET  V3'9% (*Hos) sv¢'E (s19) 9 €9 DbLLT Paa{¥(tugd) { 2as(HN=)0YHI0IHD} 341512 F1IA
, 090% . PGt (CHO) 1ET'T (suni3) g o
Vi ¥l P0'9g (*HOS) b66'T (s12) 9 99  bgL'g rag[«tudd){ SH*OS(HN=)0 H0%HO} 2d )51 LIA
980y Pg'al . (supap) g , : o _
a1 9961 P393 (EHOS) 50L'T (299 €9  bog'g vaal%tuad) {EHOS(HN=)0 RO HO}1a]-519 1A
. - p (EHO) 586'T , . o o \
89T L'7% -(EHDO) sgg'e ot 99 PLEE ARl (YNO){EHOOMN=)0YHIOTHD} ] A
SR 080%  PE'9L : _ (suvyy) 6 : R
et 8261  PE'LY (*HOO) 5QT'¥ (312) 9 99 b9g'3 Yaa{Utuaa) {28 O(HN=)0YH?OHO} 141512 Al
oo 090% - D91 (€HO) PBO'T (sunad) 6 _ . _
ot V06T . P6'9% (HDO) bog'e (s19) 9 99 bZ6'z P8 [Y(Euda){3d-FOHN=)0YHIOTHO} 1d) 1 111
: , avoy | pget (€HO) 18'T (suo1)) 6 §
ar 0161~ PT'LY (tH00) bz'e (s19) 9 €9  bge'e EENQEE :_Nooizuvofeof&.::.e.a nm
; 000%: . P09 K (suoq)) g _ o
. 9T Q0BT - PE'LT (*HOO) s0T'E (519) 9 €9 bge'Z vaal(tuad){ CHOO(HN=)0VH D MO} 1d 1010 1
L () 5 (ZH) - (wdd) (wdd) (zH) (zH)  (wdd) T
, @y plde " (s1a30) ¢ (HOMAre  (HOWIz o (*HO)Y \ Xardwop

o Em:.«

| STXTATIWOD (INH~TAZNIEONVAD-0 NO HOVLLY OITIHIOETONN JO SLONAOUL UOA VLVA TVULOAJS NN dy¢ ANY Hj

LTIV



275

: ,.TEo op,«& quv.: 1 .._.,Eo.ﬁ 'SA " ‘FUDL) 103 ISXIANT AN} v:m 810 103 UBWINY UL }UIM puT Y] ut Juox)s (| pinoys pueq ay) “hxuﬁnnmmxm Jo sXawosy yo {91] popout
UOPBIIIIIUIPY B UFSEIN u *sdnoad fduayd jo (D=D)a 0} paudisse 2258:3 are pue vajoeds (e uy Juasaxd axe (g puv H1) [-W2 g1 0RQT Puw (d1) ¢ 7.00971 1® A}i5Uajul

wnpatu 30 spuuq S:m.\ TQIHO Ul , ‘MO6ET ‘MOBYT ‘MAG9GZ (AN)A uOnBINTGP [Bj3Led UQ p MW ol ul Y1, *(08°6) 12'€ 'S % qQ (99'y) 6L’y 190 % .p

“-(vag)a , SALGOT Ul

, . (67'2) (8L'B) (L¥'g9) : .
(N=0)a w0822 8999 U1 £9'7 oL'e 08'8Q” 1¥2-082 X
_ _ | L (79D ey (L6'T9) _
- 58¥9 Ul £§99qT 'sqggT ngpeg 261 82'V 09'69 LYz 193 1K
(raga , 0901 Y1 . _ (Lv'y) (88'Y) (81'99) ,
T (D=N)15002T . . wggaT 'sGLIT  , MOOYE ‘MATGE 10°% 'y 6L'e9 6¥I-8¥1 X
oo M 009 " MA0QZE ‘MBEEE (80°'8) (6v'D (L0'?) (81'99)
(vaga , 9901 869¢ Y1 §0€9T 'S0G9T p MAOTRE q0's . 291 1A 2 £8'¢9. 822-922 X1
_ _ , (re'n) ') (15'89) A :
(vag)a , 0901 5099 Ul 5gYQT 'STLYT » MOZES 9Lt 92'¥y £€9°'LS 90%-80% . A
: , a . @y (62'%) (60'99) B _
A(vdada ;9901 86%9 Ui §9%QT 'SZLAT Mgeee 9p'1T 80y - 9%'09 022-¥12 1A
R MAgYg A , (89°L) (1) (O1'D) (L9'99) o ,
(vag)a., 9901 8099 1 80997T 'SGLGT MBLEe q89'L ¥l oty 1099 9%%-91% 1A
(0=N)45981% uI (ov'e) (91'9) (09'29) ,
(500)a 83371 £QT 91 Mo1ce , 09'¢ 8P’y ££'29 ¥61-261 A
(vag)a , G0T UI . (LeL (9¢'1) (0e'¥) (27'69) ,
% (D0o0)a 59631 8099 41 ' 8QT91 nazes 08'9 £9'1 or'vy 0%'69 LEZ-962 Al
(Paa , 0901 Y1 PR (eL'L) 91 (19'%) (£7'L9) :
= (oD seETT 86¥9 U1 BEIOT mgaes g6'9 29'1 9%'v 9L'99. Y47 114 m
o Avdda 7901 Ul mayg o . (ag'L) ©rn (Lev) (£0°L9)
v " F(00D)1 83821 86V Ul 807291 | aces p16°L 09'1 or'y or'Le 992-292 I
- : d N H .0 ,
, (o) 5 _wo g 3099 {-wo) 5 {1-w0) , ‘ 0,
Y10 19 puvg uo1da1 (N=0)1 uof3aa (N (%) ('Pore2) punoy sisAfvuy  ('09p) 'd'W © Xajdwop

VIVA TVHELOIAS NVINVYE ANV Y1 "TVOLLATYNY

(Ao G EAA



276

‘is also the order of increasing equilibrium constant for eqn. 1 [15]. In the case
of NH;, the substituted complex cis-[Pt(CH,CsH.CN)(NH;)(PPh;).]BF, has
been isolated; (¢) precoordination of nucleophile and subsequent addition are
~distinct in one case [15]: in this case adding N,™ to the dimer gives cis-PtN,-

" (CH,CcH4CN)(PPh;), stable at room temperature and cyclisation occurs by
heating in CH,Cl, giving the tetrazolate complex cis-Pt(CH;CsH,CN,4)(PPh;),;
{(d) the direct attack on the o-coordinated CN group of the dimer (which should
be w-bonded before reacting as proposed by Clark et al. [2] for a similar reaction)
should give a dimeric product and not the observed monomer, as the iminoether
cannot be displaced by any of the species in solution.

We were not able to isolate stable Pt"—imincether complexes with other
cationic cyanoalkyls Pt—{(CH,),,CN } L,* (n = 1-3). The dinitrile chelate cis-
[Pt{o-NCC,H,CH,CH,C,H,CN)(PPh;),1(BF,), (XII) did not react with methanol
(both CN groups are o-bonded to platinum: v(CN) 2280 cm™! compared to 2225
for the free dinitrile). The activation of CN by a formal positive charge on the
complex and the stabilisation of the induced positive charge on carbon by a
pheny! group are not sufficient to promote the formation of an iminoether
complex.

The characterisation of the iminothioether complexes VI-VIII was similar to
that of I (Table 1 and 2). Hydrogen sulfide does not add to the CN group of
cis-[ Pt{CH,C,H,CN)(PPh;),],(BF,), in acetone; it liberates instead the cyano-
alkane, and an insoluble complex tentatively formulated as cis-[Pt(PPh;),(SH)1,-
(BF,), precipitates (see Experimental).

The hydration of the CN group of cis-[Pt(CH,C,H,CN)(PPh;),1.(BF.), in
H,0/Me,CO with or without added HBF,, gives quantitatively a stable dimeric
amide complex [Pt(CH,C,H,CONH, )(PPh;), ,(BF,), (IX) of cis geometry (Table
1). The synthesis in D,0/H,0 gives a partially deuterated complex having in the
IR the expected v(ND)/v(NH) ratio of 0.74 + 0.01. It behaves as a 2/1 electrolyte
in nitromethane (see Experimental). The N-coordinated amide is easily displaced
by 2,6-dimethylphenylisocyanide (ArNC), and an excess of isocyanide substitutes
further the triphenylphosphine trans to ArNC giving trans-[Pt(CH,C,H,CONH,)-
(PPh;)(ArNC),]BF; (X). Its '"H NMR spectrum has a doublet at 3.69 ppm for the
methylene coupling with one phosphorus and a broad resonance at 4.13 ppm
due to NH,. ArNC has thus a higher trans effect than alkyl whereas its trans
influence based on 'J(PtP) is smaller (Table 1). On addition of dilute hydro-
chloric acid to IX in acetone, ¢is-PtCl,(PPhs); precipitated out quantitatively
and o-toluamide was liberated. A strong base such as KOH in methanol added
to IX abstracts a proton of each amide group; this yields quantitatively the
nonionic imide complex cis-{ Pt(CH,C;H,CONH)(PPh3),]; (X) (Scheme 1). This
compound was shown to be dimeric in dichloromethane by vapour pressure
osmometry. Its methylene resonance is a 1/2/1 triplet (Table 1); this is due to
an accidental degeneracy of the cis and trans coupling constants 3J(PPtCH), for
the *'P NMR spectrum shows the expected AX pattern of a cis geometry.

_ Since complex IX has an easily displacable amide ligand, it was thought that
a small quantity of an hydroxo complex of the type Pt(OH)(CH,C;H,CONH,)-
(PPh;), could form in water and act as catalyst for the hydration of nitriles.
Such an homogeneously catalyzed hydration of nitriles to carboxamides has
been observed by Bennett et al. [11]. In fact, heating of a mixture of benzoni-
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trile and water in presence of IX gives only a small amount of catalytic con-

version (about 5 moles benzamide per mole catalyst); at the end of the process,

ersion (about 5 moles benzamide per mole catalyst); at the end of the
the complex is recovered as XI, in which the imide group blocks the fourth
position of coordination and apparently destroys the catalytic activity.

The reaction between other cyanoalkyls and alcoholic NaOH giving hydndo
complexes of the type trans-PtH(CH,CN)(PPh,), is under investigation.

Experimental

The spectroscopic techniques were described earlier [1]. Dornis and Kolbe
(Mulheim) carried out the microanalyses.

Conductance measurements were carried out with a Metrohm E 365 con-
ductometer equipped with a Jones cell using Feltham and Hayter’s method [17].
Conductance of II in nitromethane at 22 + 1°C: cell constant 0.745 cm™; A,

85 27! cm? mol™; (e, Ag): (0.0224 M, 90.4 27! m?2 mol™!) (0.0319, 81.8)
(0.0548, 78.7) (0.0896, 74.3) (0.1414, 70.8). Ag — A, = B\/c is a straight line
with a slope B of 150 7! cm? mol™!. Conductance of IX: A, 86; (¢, A.):
(0.0106, 83.3) (0.0167, 78.1) (0.0264, 76.5) (0.0418, 71.3); B 350. References
for 1/1 electrolytes: [Pt(CH,C.H,CN)(PPh,);1BF,, A, 83, (0.0114,94.1)
(0.0144, 84.2) (0.0227, 79.8) (0.0359, 76.6) (0.0658, 74.3), B 180 and
[n-BusN1Br, B 183 [17]; for 2/1 electrolytes: [Pd,(PEt;).(o-phen}1(BPh,),, B
392 [17]. Thus ITisa 1/1 and IX a 2/1 electrolyte.

Osmometry: molecular weight of X1 in dichloromethane: found 1710 = 30
(calculated for a dimer 1706).

UV spectrophotometry: the addition of alecohol to cis-[Pt(CH,C,H,CN)-
(PPh;), 1.(BF4), was followed at 343 mm for 60-80% of reaction (€ of starting
material and of I: 1.19 X 10 and 0.13 X 10™ M~ cm™, respectively). A typical
run is shown in Fig. 1: [Pt] 1.4 X 10™* M; ROH 50% in CH,Cl,; 21.0 = 0.5°C.
Half-lives: MeOH ~ EtOH 140, i-PrOH 570, BzOH 1500 min. The reaction was
not of first order in [ B2ZOH] over the entire range of concentrations examined.

Preparation of complexes .
All solvents were purified and dried by standard methods.

cis-[Pt{CH,CcH,C(=NH)OR }(PPh3),|[BF,(I: R=Me, II: R=Ft. IlI: R =
i-Pr, IV: R = Bz)

A suspension of cis-[Pt(CH,CsH,CN)(PPh;),1.(BF,4). (A) [1]1 (0.5 g) in the
appropriate alcohol (40 ml) was stirred for 5 h at 50°C (I), 5 h at 65°C (11, I1I),
8 h at 65°C (IV), respectively. For I-II1: a yellow precipitate formed on addition
of ether/hexane, and was recrystallized from MeQOH/ether to give pale yellow
needles. Yield 80%. For IV: ether was added (80 ml) and the mixture cooled
at —25°C. The yellow powder was stirred for 6 h in ether and filtered. Yield
90%. Complex A did not react with phenol or t-BuOH.

[Pt{CH,CH,C(=NH)OMe }(PPh,)(ArNC)] BF, (V) v

2,6-dimethylphenylisocyanide (0.06 g) was added to a solution of A (0.4 g)
in CH,Cl, (15 ml). After 3 h, the solution was evaporated to 3 ml and ether/.
hexane (1/1) added. The yellow product was washed with ether. Yield 65%.
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Fig. 1. Reaction cis-[Pt(CH,CgH4CN)(PPh3)21:* + ROH in CH,Cl,.

ClS'[Pt{CH'zCAHa C(=NH)SR }(PPh,),]BF, (VI: R = Me, VII: R = Et, VIII:
R =RBz)

MeSH, EtSH and BzSH, respectively, was added in excess to a suspension
of A in acetone and the mixture stirred for 2 h (VI) or 10 h (VII, VIII). A
‘precipitate formed on addition of ether/hexane and was recrystallized from
CH,Cl,/benzene (yellow microcrystals). Yields 70-95%. Complex A did not
react with thiophenol. Reaction with hydrogen sulfide: H,S was bubbled through
a solution of A in CH,Cl;. 0-CH;3C;H,CN was liberated and a yellow insoluble
material precipitated out, probably cis-[Pt(PPh;).(SH)1,(BF;). (analysis found:
C, 52.60; H, 4.08; P, 7.74; S, 3.99. Calcd.: C, 51.57; H, 3.82; P, 7.38; S, 3.82%.)
Two very weak bands are present in the »(SH) region, v(BF,;) 1075 cm™' (broad),
the IR band at 545 cm™ is intense (indicating a cis geometry).

cis-[PH{CH,CcH,CONH, J(PPh3 )2 Jo(BF 4 ), (IX)

A (1.5 g) and HBF, 40% (0.3 g) were added to a mixture of acetone (50 ml)
and water (10 ml) and heated at 60°C for 10 h. The acetone was evaporated and
water (30 ml) added. The white precipitate was washed with water, then ether,
and recrystallized from CH,Cl,/ether. Yield 85%. Reaction with HCI: dilute HCI .
was added to IX (0.2 g) in acetone (10 ml). cis-PtCl,(PPh;), precipitated quan-
titatively; the liberated organic product was recrystallized from acetone/water
and identified as o-toluamide by its IR and NMR spectra. Catalytic hydration
of benzonitrile: in a typical experiment, a blank consisting of benzonitrile (5 ml)
and water (5 ml), and the same mixture with 10 mg IX added, were heated at
59°C for 8 h. The resulting solutions were analyzed by gas chromatography and
the second contamed ) moles benzamide per mole Pt.
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trans-[Pt(CH,C;H,CONH, )(PPh;)(ArNC )2]BF4 (X)

2,6-Dimethylphenylisocyanide (2 moles per mole Pt) was added toa
solution of IX in CH,Cl, and the mixture stirred for 2 h. A white precipitate
formed on addition of ether, and was recrystallized from CH,Cl,/ether. Yield
80%.

cis-[Pt( CH206H4CONH )N PPh;),], (XI)

A stoichiometric amount of KOH was added to a suspension of IX in
methanol and stirred for one hour. The white solid was washed with water,
then MeOH, and was recrystallized from CH,Cl,/ether. Yield 90%.

cis-[Pt(o-NCCH ,CH,CH,CcH,CN)(PPhs),](BF ), (XII)

AgBF, (2 equivalents) was added to a suspension of ¢is-PtClL,(PPhs), in
acetone/CH,Cl, (1/3). AgCl was filtered and a white precipitate formed on
addition of one equivalent of dinitrile to the filtrate. Precxpltatlon was complet-
ed by adding ether. Yield 90%.
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