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Hydroxide ion adds to [Pt(CNCH;){P(CsHs)s}el (BF4)e, giving the carboxamido complex [Pt(CONHCH,;)(CNCH,){P-

(CeHs)s} 2] BF ..

Upon treatment of this complex with acid in aqueous acetonitrile one obtains [Pt(NCCH;)(CNCH,)-
{P(CeHi)s}2] (BFy),, via the unstable platinum(II) carbonyl species [Pt(CO)(CNCH;){P(CsH;)}:](BFy):.

Addition of

SH- to [Pt(CNCH;):{P(CeHs)s}o) (BFy): gives the thiocarboxamido complex [Pt(CSNHCH,)(CNCH;){P(CsH;)s}.]BF,
and additions of NHR~ (R = CsHs, p-CH;CeH,, p-0.NCsH,) give the amidinium complexes [Pt(C{NR}NHCH;)(CNCH;)-

{P(CsHs)s) 2] BF..
to the am1d1n1um species,
instead replaces one isocyanide ligand.

Introduction

In earlier work! on platinum(II) isocyanide com-
plexes we investigated the reaction of nitrite anion with
trans-[Pt(CNCHj)o{ P(CeHs)s}2](BFy):.  Remarkably,
this reaction gave the product [Pt(CONHCHjs)(CN-
CH,;){P(CsHs)s {2 |BF,, in which the net change accom-
plished was the addition of OH~ to a coordinated iso-
cyanide ligand. In turn this observation suggested
that addition of hydroxide ion to this complex should be
attempted; preliminary success in this reaction was ob-
served.? Here we report fully on this work, on re-
lated studies, involving analogous SH~ and NHR~™
additions to coordinated isocyanides, and on protona-
tion studies of the resulting complexes.

Results and Discussion

To gain some perspective for this work, it is impor-
tant to realize that the most common mode of reaction
for square-planar d® complexes, like [Pt(CNCHjs).{ P-
(CeHs)s}2 [(BFy),, is ligand substitution.? Indeed we
have verified this in earlier studies; reactions of X~
(Cl—, Br—, CN—, SCN-) occur to give [PtX(CNCH;)-
{P(CsHs)3}2]BF.! Apparently these reactions proceed
through a five-coordinate adduct of cation and anionic
reagent from which omne ligand is lost. In certain in-
stances, the five-coordinate adduct is stable to ligand
loss.

Interestingly, reactions of alkoxide anions (OR~) and
[Pt(CNCH3) {P(Cer,)a} ](BF4)2 do not follow the
general pattern; instead the nucleophile adds to the
carbon atom of the coordinated isocyanide.! For ex-
ample, [Pt(CNCHa)g{P(CeHa)a} ]J(BF.); and meth-
oxide ion react to give [Pt{C(OR)=NCH;}(CNCH;)-
{P(CeHy)s}2]BF; rather than [Pt(OR)(CNCH,){P(Cs-
H;)s},]BF.. Alkoxide ion addition to an isocyanide
ligand is not particularly unusual, since analogous reac-
tions are known for carbonyls;* however its occurrence
here instead of the expected ligand replacement seems
noteworthy. An explanation of this result may rely on
thermodynamics rather than kinetics: the affinity of
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Protonation of the thiocarboxamide complex was not successful, but a proton could be added reversibly
Hydroxide ion does not add to [Pt(CNCH;)](BF,): and [Pt(CNCH;){P (CeHs)s}s] (BF,), but

the soft acid (platinum atom) for the hard base (alk-
oxide) is low, and as a result the product from substi-
tution is less stable than the observed product.

In view of the attack of alkoxide at the coordinated
isocyanide in this complex the hydroxide ion reaction is
less surprising. The formation of the carboxamido
complex can occur by hydroxide ion attack on the
carbon of the isocyanide, followed by hydrogen migra-
tion from oxygen to nitrogen

OH O

oH- / I
Pt2+—CNCH; —> | Pt—C —> Pt+*—CNHCH;

N
NCH;

The same route to amidinium complexes can be en-
visioned. The hard base NHR~ attacks the coor-
dinated isocyanide ligand, and then hydrogen migrates
to the more basic nitrogen atom

NHR NR

NHR I
Pt2*+*—CNCH; —> | Pt+—C (__3 Pt+—C—NHR

AN
\NCHa

(R = CoHj;, p-CHyCoH,, p-0:NCeHy)

The position of the hydrogen (-NHCH;) is confirmed
for R = p-0,NCeH; and R = CgH; by the observation
that the methyl proton nmr resomance occurs as a
doublet, due to Ju_wcm, coupling. For R = p-CHs
CeH, the overlap of the CHj resonances obscures this
coupling.

The addition of SH™ to [Pt(CNCHa)g{P(CeH;,)a}g]—
(BF,), occurs in a manner analogous to the above reac-
tions. The product isolated in this reaction is the thio-
carboxamidoplatinum complex [Pt(CSNHCH;)(CN-
CH;) { P(CsHs)s}2|BFs.  Although SH™ is a softer base
than OH— this addition reaction takes precedence over
ligand displacment.

Elemental analyses for the complexes described above
are in accord with these formulations. Conductance
measurement show each species to be a 1:1 electrolyte.
Infrared spectra have appropriate peaks associated with
VC=N, VO=N, Vo—0, Vo-s, and vnm; these assignments
are noted in the Experimental Section. The proton
nmr spectra also present absorptions appropriate to
these overall formulations.
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Carboxamido-3—% and thiocarboxamidometall! com-
plexes were known prior to this work, of course. These
complexes were prepared either from reactions of di-
alkylcarbamoyl halides with metal carbonyl anions or
by reactions of amines with cationic metal carbonyl or
thiocarbonyl complexes. However, our work repre-
sents the first conversion of a complexed isocyanide to
such a ligand group and in this sense is particularly
interesting.

Unfortunately, the reaction of hydroxide ion with a
coordinated isocyanide may be unique to a small group
of metal complexes. We have not yet achieved such a
reaction with any other systems. With a closely re-
lated complex such as [Pt(CNCH;),](BF4). ligand dis-
placement occurs giving [Pt(OH)(CNCHj;);]BF,; with
[Pt(NCCHa) (CNCH;;) { P(CeHs)a }2]<BF4)2 the nitrile
ligand is displaced to give [Pt(OH)(CNCH,;){P(Cs-
Hs)s},)BF.1? With hydroxide ion and [Pt(CNCH;){P-
(CeHy)s{s](BFy)s, the complex [Pt(CONHCH;)(CN-
CH,;) { P(C¢Hs)s)2]BF, arises, but its formation may
well have occurred after preliminary ligand redistribu-
tion. Finally the reactions of [C;H;Fe(CO)(CN-
CH;):]* or [CsH:;Fe(CO),(CNCH;) ]+ and hydroxide
lead only to formation of the dimeric species (CsH;Fe),-
(CO)s_(CNCH;), (x = 1, 2)* by reduction; and both
the complexes [Mn(CNCHj)s]* and [C;H;Fe(CN-
CH,;);]* do not react with hydroxide ion and may be
recovered unchanged. !4

Our studies in this area are not complete, but even
from these data some observations may be put forward.
It appears that hydroxide addition to a coordinated iso-
cyanide may be a rather unique phenomenon, limited to
a few specially chosen reaction systems. Reduction
seems to be a reasonable alternative; indeed such reac-
tions with metal carbonyls have long been known, for
example

0 -
|
Fe(CO)s + OH™ —> [Fe(CO)‘;COHJ —>
Fe(CO)}H™ + CO,B

Low-valent isocyanide complexes will react in a similar
fashion, provided that a stable lower oxidation state
complex can arise. In a few instances ligand replace-
ment would seem to be a reasonable alternative. In
particular labile complexes such as d® square-planar
complexes seem likely to proceed in this fashion.

Reaction may not occur when the isocyanide com-
plex is both inert to substitution and not favorably dis-
posed to reduction or addition on thermodynamic
grounds. With respect to this, it may be noted that
isocyanide complexes of the lower valence states of
metals are fairly uncommon. Thus, complexes like
Mn{(CNR)s*t are not reducible under any conditions;
they eventually decomposed before reduction occurs.
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Protonation of the complex [Pt(CONHCH;)(CN-
CH;){ P(CeHs)s {2 )BF: was attempted in aqueous aceto-
nitrile solution using the strong acid HBF,. (This choice
was made primarily on the basis that this was a strong
acid and the anion would not coordinate with platinum.)
During the course of the reaction a gas was evolved;
this was identified as carbon monoxide by its mass spec-
trum. The solid product isolated from the reaction
mixture was identified as [Pt(NCCH;)(CNCH,){P-
(CsHs)s )2 J(BF4): by analyses and spectral data. Using
other nitrile solvents (benzonitrile, tert-butylnitrile)
analogous complexes were obtained.

A plausible reaction mechanism for this acidification
involves the nonisolable intermediate [Pt(CO)(CNCH;)-
{P<C5Ha)a}2]2+, L.e.

H
7PI1(":-—N<;H3 Ll 7P¥ic—1:v*—cm
0 0 H

lﬂ-l+
—Pt<N=cr B [721?tich:|
+ +
Co+ RNH;*

Analogous conversions of carboxamido complexes of
iron,® manganese,” rhenium,®® and ruthenium® to the
appropriate carbonyl complexes have been reported.
These reactions are generally accomplished using non-
aqueous conditions, with hydrogen chloride in benzene
or ether. The only reported aqueous hydrolysis, run
in neutral solution,® appears contradictory to our ob-
servations. This work, predating the other studies,
indicated the facile aqueous hydrolysis of Cs;H;Fe-
(CO);CONR; to [C;Hs;Fe(CO):ls; it is suggested that
this perhaps occurs wia C;H;Fe(CO),COOH which
would decompose to C;H;Fe(CO):H and CO..'* Be-
cause of this possibly contradictory observation it was
particularly important that we verified the gas evolved
as CO rather than CO,. Y

It is of interest to note that the amidinium complexes
can be reversibly protonated by acids

NR /NHR
Pt+—c< + H = PG
NHCH, NHCH,

Unfortunately, the product does not rearrange, with
amine loss, giving an isocyanide complex, even under
forcing conditions.

The attempted acidification of [Pt(CSNHCHSjs)-
(CNCHj;){ P(CsHs)s 12 ]t under similar conditions as de-
scribed in the above system gave no net change and
nearly quantitative recovery of starting material. The
inability of this thiocarboxamido complex to undergo
protonation with subsequent splitting off of an amine
group from the main substrate is unique and is in direct
contrast with the analogous reaction of carboxamido
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derivatives. It is also in contrast to the nonaque-
ous reaction of CyH;Fe(CO),CSNR, and HCI which
gives CsH;Fe(CO),CS+.1!  One possible explanation is
that the sulfur atom in [Pt(CSNHCHS,)(CNCHy){P-
(C¢Hs)s |2 ]BF4 has considerable negative charge and is
protonated reversibly in strong acid rather than ni-
trogen. This idea has some merit since the value of
vos is considerably lower than expected in this system,
falling at 915 cm™! 2s. »os of 1150-1250 em~! in CzHs-
Fe(CO);CSNR;. The lower frequency would be the
result of negative charge delocalization to sulfur.

7S S5
Pt—CZ-NHCH, <> Pt—C=NHCH,

Experimental Section

The preparations of trans-[Pt(CNCHs)z{ P(CeHs)s} 2] (BF.):
and [Pt(CNCHj;)s] (BF4): were described earlier.! The prepara-
tion of [Pt(CNCH,;){P(CsHs)s}s] (BF4)e is fully described in the
subsequent paper.'? Amines were purified by established pro-
cedures. Acetonitrile was dried over CaH,, distilled onto
P;0;5, and then redistilled for use as a solvent for conductivity
measurements. Tetrahydrofuran was dried over LiAlH,.
All other reagents and solvents (reagent grade) were used
without further purification.

Routine infared spectra were recorded by a Beckman IR-10
spectrometer using Nujol mulls; high-resolution infrared data
were obtained on a Perkin-Elmer 421 spectrometer using chloro-
form solutions (except as noted). Proton nmr data were ob-
tained using Varian A-60A and T-60 instruments. Mass, spec-
tra were obtained from a MS-902 spectrometer. Conductivity
measurements were made on ~5 X 104 M acetonitrile solutions
with a Beckman conductivity bridge, Model RC-18A, with an
associated cell of constant * = 0.20. Melting points were
determined on a Kofler hot stage and are uncorrected. Analyses
were performed by Galbraith Laboratories, Knoxville, Tenn.,
and by Schwarzkopf Microanalytical Laboratory, Woodside,
N.Y.

Reaction of #ans-[Pt(CNCH;):{P(CcHs)s}.] (BFs), and Hy-
droxide Ion.—Treatment of trans-[Pt(CNCH;)s{ P(CeHs)s}s]-
(BF.:): (1.20 g, 1.23 mmol) in acetonitrile (50 ml) with KOH
(0.090 g, 1.60 mmol) in water (20 ml) gave a colorless solution
which became pale yellow on stirring for 8 hr at 25°. After sol-
vent removal the solid residue was taken up in dichloromethane
and filtered. Partial solvent removal and addition of hexane to
the filtrate gave [Pt(CONHCH;)(CNCH;){ P(CsHs)s}2] BF4 (1.08
g, 979, yield) as pale yellow crystals. This product was recrys-
tallized from dichloromethane—hexane; mp 184-186°. Its molar
conductance in acetronitrile was 141 ohm™! ¢m? mol~! which is
representative of a 1:1 electrolyte. Awnal. Caled for CiHg-
BF:N.OP.Pt: C, 53.0; H, 4.12; N, 3.09; P, 6.84. Found:
C, 52.4; H, 4.20; N, 3.11; P, 6.79. Infrared and nmr data for
this compound were reported earlier.!

Reaction of [Pt(CNCHj;).] (BF.). and Hydroxide Ion.—A
solution of the above complex (0.315 g, 0.592 mmol) in acetoni-
trile (20 ml) was treated with potassium hydroxide (0.040 g,
0.710 mmol) in water (7 ml) and the resulting pale yellow solution
was stirred at 25° for 12 hr. The reaction system was evaporated
to dryness and the residue was redissolved in acetone. After
the resulting solution was filtered and concentrated, addition of
ethyl ether and cooling (—21°) slowly gave pale yellow crystals of
[Pt(OH)(CNCHs;);] BF4 (0.188 g, 769, yield), which were re-
crystallized from acetone—ethyl ether; mp 213-217° dec. This
product appears unstable and decomposes slowly under normal
room conditions. Anal. Caled for CeH yBF:N3;OPt: C, 17.2;
H, 2.39; N, 9.98. Found: C(, 17.5; H, 2.38; N, 9.41. In-
frared spectrum (cm™): wpe=x: 2240 (vs) (Nujol, low resolu-
tion); other bands: 3630 (w), 3420 (w), 1590 (m), 1410 (m),
1283 (w), 1220 (vw), 1055 (vs), 940 (w), 760 (vw), 720 (w),
690 (vw), 516 (m), 462 (s), 445 (w, sh).

Reaction of [Pt(CNCH;){P(CsH:)s}s] (BF4): and Hydroxide
Ion.—A solution of the above complex (0.600 g, 0.502 mmol) in
acetonitrile (30 ml) was treated with potassium hydroxide
(0.0366 g, 0.652 mmol) in water (9 ml) and the resulting pale yel-
low suspension, which eventually gave a clear solution, was
stirred for 24 hr. The reaction mixture was evaporated to
dryness and the residue was redissolved in dichloromethane.
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After the resulting solution was filtered and concentrated,
products were precipitated on addition of ethyl ether as a gummy
red oil (first crop) and an off-white solid (second crop). The
red oil was intractable and could not be characterized further.
The white solid was recrystallized several times from dichloro-
methane—ethyl ether and identified as [Pt(CONHCH;)(CNCHj;)-
{P(CsHs)s}2) BF. (0.214 g, 479, yield) from its spectral properties
and its melting point, 183-185° dec. From the ether filtrate of
the original separation, a white crystalline solid, (CsH;)sPO
(0.103 g, 0.370 mmol), was precipitated on addition of excess
hexane. This latter product was identified from its infrared
spectrum and its melting point, 152-154°.

Reaction of trans-[Pt(CNCH,;).{ P(CsHs)s}2] (BF:), and Hy-
drosulfide Ion.—Treatment of [Pt(CNCHa)z{P(CeHs)a}z] (BF4)2
(1.00 g, 1.02 mmol) in acetonitrile (50 ml) with Na,S-9H,0
(0.320 g, 1.33 mmol) in water (10 ml), to which was added 6
drops of aqueous fluoroboric acid (48-509;), gave a yellow solu-
tion which was stirred for 6 hr at 256°. Using a similar work-up
procedure as was described in the previous synthesis, [Pt-
(CSNHCH;)(CNCH;3){ P(CsHs)3}s] BF: (0.76 g, 819, yield) was
obtained. It was purified by crystallization from dichloro-
methane-ethyl ether; mp 117-118°. Its molar conductance
in acetonitrile was 148 ohm™! c¢cm? mol—l. Anal. Caled for
C4oHa7BF4N2P2PtS'O.3C4H100:m C, 524, H, 426; N, 296,
S, 3.41. Found: C, 52.7; H, 4.14; N, 2.57; 8, 3.71. In-
frared spectrum (cm™1): we=n: 2230 (s) (Nujol, low resolu-
tion); other bands: 3340 (m), 3050 (w, sh), 1587 (vw), 1574
(vw), 1525 (m), 1480 (m), 1435 (s), 1355 (m), 1335 (w, sh), 1310
(vw), 1285 (w), 1185 (w), 1155 (w), 1095 (s, sh), 995 (w, sh),
915 (m), 745 (s), 704 (m, sh), 685 (vs), 620 (w), 570 (vw), 520
(vs), 510 (vs), 495 (w, sh), 440 (vw), 415 (vw). Nmr spectrum
(dichloromethane solution): = 2.46 (multiplet), C¢Hs; 7.66
(1:4:1 triplet, Jps-g = 11 Hz), C=NCH;; 7.92 (multiplet,
Jri—m = 5 Hz, Janca; = 5 Hz), CSN(H)CH;.

Reactions of t?’dﬂs-[Pt(cNCHs)z{P(CaHs)a}z(BF4)2 and Amide
Ions.—Treatment of [Pt(CNCH,)o{ P(CsHs)s}e] (BF4): (0.809 g,
0.828 mmol) with sodium p-toluidide (1.24 mmol, from 0.029 g
of sodium and 1.0 g of p-toluidine) in tetrahydrofuran (40 ml)
gave a pale brown suspension which was stirred vigorously at
reflux - temperature for 3 days under a nitrogen atmosphere.
After solvent removal the residue was redissolved in dichloro-
methane (30 ml) and the resulting solution was filtered. Addition
of excess ethyl ether precipitated [Pt{C(NCsH,CH;)NHCH;}-
(CNCHs){P(CeHn)a}z] BF, (0-628 g, 76% yield) as brownish
yellow crystals. This product was recrystallized from dichloro-
methane-ethyl ether; mp 199-200°. Its molar conductance in
acetonitrile was 143 ohm = ¢cm? mol=*. Anal. Caled for Cy-
HuBFsN3;P.Pt:0.2CH:Clp:¥ C, 56.0; H, 4.42; N, 4.15; P,
6.14. Found: .C, 56.2; H, 4.31; N, 4.15; P, 6.26. Infrared
spectrum (cm™1): ween: 2242 (s); vwve-n: 1590 (vw, sh),
1575 (vs, sh), 1550 (vs), 1490 (s); other bands: 3430 (s), 3060
(v, sh), 1483 (s), 1435 (s), 1400 (w), 1335 (vw), 1310 (w), 1300
(vw), 1280 (w), 1210 (w, sh), 1196 (m), 1190 (w, sh), 1157 (w),
1130 (w, sh), 1095 (s, sh), 1050 (vs), 995 (w, sh), 880 (w), 828
(m), 812 (w), 743 (s), 703 (m), 686 (s), 536 (w, sh), 517 (vs), 506
(vs), 495 (w, sh), 447 (vw), 415 (vw). Nmr spectrum (chloro-
form-di): 1 2.55 (multiplet), Cs¢Hs; 3.43 (multiplet), CeHs; 7.70
(multiplet ), composite of CNCH;, =N CHj, and CeH,CHs.

Using a similar procedure [Pt{C(NC¢H;)NHCH;}(CNCHj;)-
{P(CsHs)s}2] BF: (659, yield) was prepared from [Pt(CNCHs)e-
{P(CeH:)s}2] (BF:): and sodium anilide as light brown micro-
crystals. It was purified by recrystallization from chloroform—
ethyl ether; mp 188-191°. Anal. Caled for CyuHiBF:Ng-
P.Pt: C, 56.4; H, 4.31; N, 4.28. Found: C, 56.2; H,
4,59; N, 4.06. Infrared spectrum (cm™'): »c=xn: 2240 (m);
vo-n: 1595 (m), 1560 (s) (Nujol, low resolution); other bands:
3430 (w), 3300 (w), 3060 (w, sh), 1620 (w, sh), 1495 (w, sh),
1483 (m), 1435 (s), 1310 (vw), 1280 (w), 1180 (w), 1160 (w),
1095 (s), 1055 (vs), 995 (w, sh), 835 (vw), 825 (vw), 745 (m),
690 (s), 535 (w, sh), 520 (s), 510 (s), 495 (vw, sh), 450 (vw), 415
(vw). Nmr spectrum: 7 2.47 (multiplet), (CsHs);P and CeH;N==;
7.72 (1:4:1 triplet, Jpe—m = 12 Hz), CNCH;; 7.87 (doublet,
Ja-ncE; = 2 Hz), NHCH;.

Using a similar procedure [Pt{ C(NCsH;NO:)NHCH;} (CN-
CH;){P(C¢Hs)s}2]BFs (0.884 g, 859, yield) was prepared as

(18) The complete solvent removal on drying was difficult, and in some
cases small amounts of solvent were retained in the analytical sample. In
such cases their presence was confirmed by nmr, in which the appropriate
solvent resonances could be observed.
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yellow-orange crystals from the reaction of [Pt(CNCHj)q{P-
(C¢Hs)s }2] (BF4)z (1.00 g, 1.02 mmol) and sodium p-nitroanilide
(1.238 mmol, from 0.052 g of NaH dispersion (57%) and 1.0 g of
p-nitroaniline). It was purified by repeated crystallization from
dichloromethane—ethyl ether; mp 216-218°. Anal. Caled
for CuHyBFN 0P Pt-0.2CH.Cl,: C, 53.2; H, 4.01; N,
5.24. Found: C, 53.2; H, 4.02; N, 5.12. Infrared spec-
trum (em™):  peax: 2245 (8); wve-n: 1585 (m), 1510 (s,
sh), 1490 (vs); other bands: 3420 (m), 3060 (w, sh), 1435 (s),
1395 (w), 1310 (vs), 1205 (w), 1165 (w), 1105 (w, sh), 1095 (s),
1055 (s), 995 (w, sh), 885 (w), 840 (m), 740 (m), 705 (w, sh),
685 (s), 515 (vs), 510 (s, sh), 500 (w, sh), 485 (vs, sh), 445 (vw),
410 (vw). Nmr spectrum (dichloromethane): + 2.50 (multi-
plet), CeHs; 7.77 (1:4:1 triplet, Jpi-g = 12 Hz), CNCH;;
7.90 (doublet, Jxucu, = 4 Hz), NHCH;.

Acidification of [Pt(CONHCH;)(CNCH;){P(C¢H;)s}:]BF;s.—
The addition of concentrated fluoroboric acid in agueous solution
(8 ml) to the above complex (0.240 g, 0.265 mmol) in acetonitrile
(10 ml) was accompanied by considerable heat evolution and
rapid escape of carhon monoxide. This gaseous product was
collected and identified by mass spectrometric measurements on
the gas using a specially prepared reaction system which had
been deaerated thoroughly by standard vacuum-line techniques
prior to the reaction. After stirring for 1 hr at 25° the reaction
mixture was evaporated to a small volume, at which time a white
crystalline solid began to separate from the solution. The
restilting mixture was treated with 10 ml of water and extracted
several times with dichloromethane. The dichloromethane
solution was filtered and evaporated to dryness; the residue was
redissolved in a small volume of dichloromethane, and the prod-
uct precipitated on addition of ethyl ether. Final purification of
the sample by crystallization from acetonitrile~ethyl acetate gave
[Pt(NCCH;)(CNCH;3){ P(CsH;)s }2] (BFs)2 (0.236 g, 919, yield);
mp 246-248° dec. Its molar conductivity in acetonitrile was 325

ohm ™' cm? mol—' and representative of a 2:1 electrolyte. Anal.
Caled for CuHgBaFsN:P.Pt: C, 49.2; H, 3.72; N, 2.87;

P, 6.36. Found: C, 48.5; H, 3.93; N, 2.95; P, 6.34. In-
frared spectrum (cm™1): wy=ccms: 2330 (w), 2305 (vw, sh);
vo=NcHs;: 2279 (s); other bands: 3660 (w), 3550 (w), 3060
(w, sh), 1620 (w), 1587 (vw), 1573 (vw), 1483 (m, sh), 1437
(s), 1340 (vw), 1310 (w), 1280 (vw), 1187 (w), 1163 (vw), 1060
(vs), 994 (w), 750 (s), 710 (m), 690 (vs), 520 (vs), 512 (vs), 500
(s), 488 (vw, sh), 455 (vw), 420 (vw). Nmr spectrum (dichloro-
methane-d;): = 2.32 (multiplet), CeH;; 7.27 (1:4:1 triplet,
Jpi—cnem: = 20 Hz), CNCH,; 8.32 (1:4:1 “‘triplet,” Jpi—NcoHs
= 12 Hz), NCCH;.

Using a similar procedure other nitrile complexes were pre-
pared by an appropriate choice of solvent. Treatment of
[Pt(CONHCH,)(CNCH;){ P(Ce¢Hs)s}2] BF4 (0.250 g, 0.276 mmol)
in trimethylacetonitrile (10 ml) with excess fluoroboric acid (10
ml) gave [Pt{NCC(CHjs):}(CNCH;){P(CsHs)s}e] (BF4): (0.260
g, 949, yield) on precipitation from dichloromethane—ethyl
ether. This product was purified by recrystallization from di-
chloromethane-ethyl ether; mp <235° dec. Anal. Caled
for CyHaB:FiN2P:Pt-0.9CH:Cly: C, 47.6; H, 4.08; N, 2.59;
P, 5.73. Found: C, 47.6; H, 4.10; N, 2.57; P, 5.71. In-
frared spectrum (cm™): we=n: 2290 (s), 2270 (w, sh) (Nujol,
low resolution); other bands: 3060 (w, sh), 1587 (vw), 1575
(vw), 1483 (m, sh), 1437 (s), 1310 (vw), 1282 (vw), 1270 (w),
1235 (w), 1180 (w), 1160 (vw), 1090 (s), 1050 (vs), 992 (w),
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745 (s), 725 (w), 705 (s), 688 (vs), 520 (vs), 510 (vs), 502 (s, sh),
476 (w), 450 (vw), 425 (vw). Nmr spectrum (acetonitrile-dy):
r 2.30 (multiplet), Ce¢Hs; 7.833 (1:4:1 “triplet,”’ Jpy-cncEs =
19 Hz), CNCH;; 8.67 (singlet), C(CHs)s.

Treatment of [Pt(coNHCH:;)(CNCHa){ P(CeHg);; }2] BT,
(0.170 g, 0.188 mmol) in benzonitrile (10 ml) with excess fluoro-
boric acid (10 ml) gave a two-phase mixture which was stirred
vigorously for 16 hr. Addition of ethyl ether—hexane (v/v 1:1)
to the benzonitrile layer gave pale violet crystals of [Pt(NCCeHs)-
(CNCH;){P(CsHs)s }2] (BF:): (0.168 g, 869 yield). This proditct
was purified by recrystallization from dichloromethane-hexane;
mp 189—191°. Anal. Caled for C45H33B2F3N5P2Pt'1.2CH2C12:
C, 48.6; H, 3.57; N, 2.46; P, 5.46. Found: C, 48.6; H,
3.55; N, 2.48; P, 5.82. Infrared spectrum {(cm™): wpc=x:
2280 (s) (Nujol, low resolution); other bands: 3060 (w, sh),
1595 (w), 1587 (w), 1575 (vw), 1483 (m, sh), 1437 (s), 1335 (vw),
1310 (w), 1280 (w), 1185 (w), 1160 (vw), 1095 (s), 1050 (vs),
995 (m), 765 (vw, sh), 755 (vw, sh), 745 (s), 725 (w), 710 (w),
690 (vs), 680 (vw, sh), 555 (w), 520 (vs), 810 (vs), 480 (w), 450
(vw). Nmr spectrum (acetonitrile-d;): 2.30 (multiplet), (Ce-
H;s)P and CeH;CN; 7.33 (1:4:1 triplet, Jpe-oxcms = 20 Hz),
CNCH;.

Attempted Acidification of [Pt(CSNHCH,;)(CNCH;){P(Ce-
H;);}5]BF,.—The starting complex (0.350 g, 0.378 mmol) in
acetonitrile (10 ml) was treated with excess fluoroboric acid solu-
tion (10 ml) and the resulting pale yellow suspension was stirred
for 2 hr. Although a very faint odor of hydrogen sulfide was
detected initially, very little change was apparent in the system
during the allowed stirring time. Using a work-up procedure
similar to that described previously, a pale yellow solid was
precipitated from acetone—ethyl ether and was identified by
spectral data as the starting complex (859, recovery ).

Acidification of [Pt{C(NC:H:.CH;)NHCH;}(CNCH,){P(Cs-
H;)s}2) BF..—To this starting complex (0.220 g, 0.221 mmol) in
acetonitrile (10 ml) was added excess fluoroboric acid solution
(10 ml). The bright yellow solution of the starting complex
faded rapidly on introduction of the acid solution, and the re-
sulting system became colorless after stirring for 15 min. Usinga
similar work-up procedure as described in prior acidification
reactions, ivory needles of [Pt{C(NHC:H,CH;)NHCH;}(CN-
CH;){ P(CsHs)s }2] (BF4); (0.218 g, 899 yield) were precipitated
and purified by recrystallization from acetonitrile~ethanol;

mp 262-263°. Amnal. Caled for CyHuiB:FgNsPoPt: C, 52.2;
H, 4.19; N, 3.88; P, 5.72. Found: C, 52.3; H, 4.08; N,
3.91; P, 5.60. Infrared spectrum (cm™): vpe=x: 2265 (s);

voe=n: 1610 (m), 1573 (m), 1517 (m); other bands: 3370
(m), 3300 (m), 3060 (w, sh), 1483 (m, sh), 1438 (s), 1315 (w),
1287 (vw, sh), 1187 (w), 1163 (vw), 1093 (s), 1065 (vs), 1010
(vs), 830 (w), 808 (m), 750 (s), 710 (m), 690 (vs), 520 (vs), 510
(vs), 495 (w, sh), 440 (vw), 420 (vw). Nmr spectrum (aceto-
nitrile-d; solution): = 2.42 (multiplet), Ce¢Hs; 3.03 (multiplet),
CeHs; 7.67 (multiplet), CNCH; and CsH.CHs; 8.20 (doublet,
Ju-~oH: = 4 Hz), =NHCH;.
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