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SUMMARY 

Reactions of the cyanocarbon, dicyanoacetylene, with some Pt” and Pt” 
substrates have been studied under preparative conditions, and several new, very 
stable complexes have been isolated and characterized. The compound Pt(Ph3P)2- 
(&NJ is obtained from the reaction of C,N, with either Pt(Ph,P), Pt(Ph,P),- 
(PhCECH), or PtHCI(Ph,P),, and the tertiary arsine analog Pt(Ph,As)z(C,Nz) is 
obtained from Pt(Ph,As),. Reaction of the alkyl phosphine complex PtHCI(Et,P)Z 
with C,N, in tetrahydrofuran gives Pt(Et3P)2(C4N2), but when the reaction is carried 
out in benzene a dicyanovinyl complex, PtCI[C(CN)=CHCN](Et,P),, is obtained_ 
Also described are reactions of Pt(Ph,P)2(C4N2) with several reagents, including Br, 
and HX (X=CI, Br) which give Pt(Ph,P)2(C4N2Br2) and PtX[C(CN)=CHCN]- 
(Ph3P)2 respectively. AnaIogous chemical characteristics of Pt(PPh,),(C,N,) and 
cyclopropenes are discussed. 

INTRODUCTION 

Previous papers in this series describing metal complexes of cyanocarbons 
deah with some noble metal derivatives of the oletinic cyanocarbon, tetracyano- 
ethyIeneZm6. The exceptional stability of tetracyanoethylene complexes of platinum, 
rhodium, and iridium relative to analogous ethylene complexes prompted us to 
attempt the preparation of some dicyanoacetylene complexes of transitional metals 
since such compounds had not been previously prepared**. This paper describes the 
preparation and characterization of some dicyanoacetylene complexes of platinum, 
and some of the reactions which these complexes undergo with common reagents. 

EXPERIMENTAL 

I. Materials 
Dicyanoacetylene was prepared by a slight modification of the method of 

Moureu and Bongrand . lo Literature methods were used to prepare the following 

* For Part VII, see ref. 1. 
** During the course of the work described herein, several complexes of dicyanoacetylene were report- 
ed’-‘. 
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platinum complexes: Pt(Ph3P)411, Pt(Ph3As)411, Pt(Ph3P)2(PhCrCH)“, trans- 
PtHCI(Ph,P)2’3*‘4, and rrans-PtHC1(Et3P)1’5. Thiophene-free benzene was dried 
over sodium wire. Tetrahydrofuran was refluxed over sodium, treated with LiAIH, 
and distilled, and stored over molecular sieves. All other chemicals needed were 
reagent-grade materials, and were used without further purification. 

Due to the sensitivity of C4N2 to oxygen, all reactions were carried out in a 
nitrogen atmosphere, but work-up of reaction mixtures was usually done in the open 
atmosphere. 

II. Preparation and characterization of some dicyanoacerylene complexes of platinutn 
A. Bis(triplzenylphosphine)(dicyatzoacetylene)platit~utt~, Pt(Ph3P),(C4N2). This 

compound was prepared by three different methods. 
To a benzene solution (100 ml) of Pt(Ph3P)z(PhC=CH) (4.04 g, 5 mmoles) at 

room temperature was added 0.8 ml (10 mmoles) of C4N1, and immediately the color 
of the solution changed from pale yellow to dark red. After the solution had stood for 
24 h, solvent was removed with a rotary evaporator until a dark paste was obtained. 
The paste was treated with 100 ml of hot methanol, and a dark brown solid was collect- 
ed on a filter. Several recrystallizations of the solid from benzene/methanol were 
carried out. and a final recrystallization from benzeneihexane gave large orange needles 
of Pt(Ph3P)JC4NI), m.p. 233-235”(dec.)_ (Found: C, 60.60; H, 4.00; N, 3.49; P, 7.97; 
mol.wt. in CHCl,, 780. C,,H,,N2P2Pt calcd.: C, 60.38; H, 3.80; N, 3.52; P, 7.70%; 
mol. wt., 795.) The infrared spectrum* in a Nujol mull includes bands at 1683 (m, br), 
2177 (m), 2185 (s), and 2196 (m). 

Another method of preparation of Pt(Ph,P),(C,N,) utilized Pt(Ph,P), as a 
starting material. Addition of excess CSN2 (0.3 ml, 4.25 mmoles) to 30 ml of l/2 
benzene/tetrahydrofuran containing Pt(Ph3P)4 (0.8 g, 0.67 mmoles) at room tempera- 
ture resulted in a dark red solution from which solvent was removed under reduced 
pressure to give a red tar. The red tar was washed well with methanol until the washings 
were pale red in color. The residue was collected on a filter and washed further with 
methanol to give a dark tan solid, which was recrystallized several times from ben- 
zene/methanol to give orange needles of Pt(Ph,P),(C,NJ. The infrared spectrum 
was identical to that described above. (Found: C, 60.64; H, 3.97 “/,_) 

A third procedure for preparing Pt(Ph3P)2(C,N,) was as follows : The complex 
trans-PtHC1(Ph3P)z (OS g, 0.67 mmoles) was dissolved in 100 ml of tetrahydrofuran, 
the solution was cooled to -7S” in a dry ice/acetone mixture, and C,N, (0.12 ml, 1.5 
mmoles) was added to the cold solution. The resulting dark purple solution was 
allowed to warm to room temperature, the volume was reduced with a rotary evapo- 
rator, and ethanol (30 ml) was added. Further concentration of the solution caused 
tan crystals to form, and these were collected on a filter to give 0.38 g (70%) of Pt- 
(Ph, P),(C,N,). (F ound : C, 60.15; H, 4.32 %.) 

When rrans-PtHCl(Ph,P), and C4N2 were allowed to react in THF at room 
temperature, the complex Pt(Ph3P)2(C,N2) was also obtained. However, when the 
reaction was carried out in benzene or toluene at room temperature, the only platinum- 
containing compound obtained was the starting material. 

* Abbreviations used in this paper to describe infrared band intensities and widths are: s, strong; vs, 
very strong; m, medium; w, weak; sp, sharp; and br, broad. All band positions are given in cm-‘. 
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Reactions of trans-PtHX(Ph,P), (X= I, CN) with C&N, in either THF or 
benzene resulted in recovery of PtHX(Ph,P), ; highly colored solids which contained 
cyanide groups but no platinum, and which were soluble in ethanol, were afso ob- 
tained but were not further investigated. 

B. Bis(tripfienylarsine)(nicyanoacetylene}pZatintml, Pt(PIz~As)Z(CJV2). This 
compound was prepared by allowing Pt(Ph,As)4 (2.84 g, 2 mmoles) in 40 ml of ben- 
zene at room temperature to react with C&N, (0.32 ml, 4 mmoles). Treatment of the 
resulting dark solution with a small amount of charcoal, followed by filtration, gave 
a yellow-orange solution from which was obtained by addition of an equal volume 
of ethanol dark orange needles of Pt(Ph,As) (C,N,), m-p. 177-179O (dec.). Recrystal- 
lization from benzenefhexane gave an analytically pure sample. (Found I C!, 54.39 ; 
H, 3.70;As, 16.62; N, 3.09; mol.wt. in CH2C12, 885. CS,H,,,As,NZPt calcd.: C, 54.35; 
H, 3.42; As, 16.96; N, 3.17%; mol,wt., 884.) The infrared spectrum in Nujol mull 
includes bands at 1695 (m,br), 2172 (w), 2194 (aspj, and 2201 (w). 

C. Bis(trietl~ylphosphie)(dic_vartoacetylene)glati~z~~~~~, Pt~Et~P~~~C~~~)_ This 
compound was obtained when rrans-PtHCl(Et,P)Z (0.69 g, 1.5 mmoles) in 30 ml of 
tetrahydrofura~ at -78* was allowed to react with CSNz (0.24 ml, 3 mmoles). After 
the mixture had stood for 25 h at -78O, the reaction flask was warmed to room tem- 
perature, the solvent was removed with a rotary evaporator, and the dark residue was 
dissolved in 50 ml of methanol. A small amount of activated charcoal was added to 
the dark solution, and when it was filtered an orange solution resulted. Water (20 ml) 
was added, and the solution was concentrated until a cloudiness appeared, whereupon 
orange crystals precipitated after the mixture was refrigerated for several days. 
Collection of these crystals on a filter gave 0.44 g (55%) of Pt(Et3P)z(C4N2), m.p. 
105-107”. (Found: C, 37.51; H, 6.09; N, 5.33. C16H30N2P2Pt calcd.: C, 37.87; H, 
5.97; N, 5.52%.) The Nujol mu11 spectrum includes bands at 1656 (m, br), 2167 (w), 
2176 (s,sp), and 2191 (w)_ 

D. trans-Chloro(dicyanoui~zyl)bis(tuietltylp?losplzine)pZatitfut~z(II), PtCI[C(CN)= 
CHCN](Et,P). This compound was synthesized from the reaction of tratzs-PtHCl- 
(Et3P)z (0.94 g, 2 mmoles) in benzene (20 ml) at room temperature with C,N2 (0.24 ml, 
3 mmoles). The reaction mixture was allowed to stand for 20 h, then solvent was 
removed under reduced pressure, and the residue was dissolved in 30 ml methanol. 
Treatment of the dark solution with activated charcoal gave a pale yellow solution 
after filtration, to which water was added until a cloudiness appeared. After standing 
several days in a refrigerator, the solution deposited yellow needles of PtCl[C(CN)= 
CHCNI (Et,%, m.p. 119-121°. (Found: C, 35.28; HI 5.96; Cl, 6.49; N, 5.33; P, 11.44; 
mol.wt. in benzene, 540. C16H31CINzP2Pt calcd.: C, 35.33; H, 5.73; Cl, 6.53; N, 5.16; 
P, 11.38; mol.wt., 544.) A Nujoi mull spectrum includes bands at 1533 (m), 2188 (s), 
and 2205 (m). The ‘H NMR spectrum in CDC13 shows the methyl protons of the 
phosphine groups at 7 8.8 in a five line pattern with relative intensities 1/4/6/4/l_ The 
vinyl proton is centered at r 3.2 relative to TMS with the integrated ratio of signal 
intensities being 30/l relative to the ethyl protons. The vinyl resonance consists of 
a triplet due to coupling with 31P and is flanked by satellites due to coupling with 
33 7: abundance of lg5Pt [J(P-H) 2 Hz: J(Pt-H) 148 Hz]. 

III. Some reactions of Pt(R,P),(RC=CR) 
A_ Displacement reactimzx To a benzene solution (70 ml) of Pt(Ph,P)2(C,N2) 
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(0.56 g, 0.7 mmoles) at room temperature was added a ten-fold excess of tetracyano- 
ethylene (0.9 g, 7 mmoles). The progress of the reaction was monitored by measuring 
infrared spectra of withdrawn samples and observing the decrease in intensity of the 
1683 cm-’ band [v(C=C)] as a function of time. After 2 h the intensity had decreased 
slightly, but after 6 h the intensity had decreased appreciably, and after 24 h the band 
had disappeared_ The reaction mixture was taken to dryness and the residue was 
recrystallized from benzene/hexane. The analysis, infrared spectrum, and melting 
point indicated that Pt(Ph,P),(TCNE) was the product, and it was obtained quanti- 
tatively- 

Attempts were made to displace C4N2 from Pt(Ph3P)JC,N2) by adding large 
excesses of fumaronitrile, hexafluorobutyne, and CSz at room temperature, but in 
each case Pt(Ph,P),(C,N,) was recovered almost quantitatively. 

B. Additiozz reaction witlz bronzitze. Pyridinium bromide perbromide (C,Hs- 
NH+ Br;) (0.25 g, 0.8 mmoles) was added to the complex (OS g, 0.6 mmoles) in 50 ml 
of tetrahydrofuran at room temperature and the mixture was stirred for 2 days. 
Treatment ofthe resulting dark solution with activated charcoal followed by liltration 
gave a pale yellow solution to which ethanol was added. The volume was reduced 
until white crystals separated_ These were collected (0.52 g, 77 % yield) and charac- 
terized as bis(triphenylphosphine)(dibromodicyanoethylene)platinum, Pt(Ph,P)?- 
(C4N2Br,), m-p. >250” (dec.). (Found: C, 50.30; H, 3.45; Br, 17.37; N, 2.40; P, 5.99; 
mol.wt. in CHCI,, 975. C,,H,,Br,N2PZPt calcd.: C, 50.28; H, 3.17; Br, 16.73; N, 
2.93 ; P, 6.48 v’; molwt., 956.) The Nujol mull spectrum of the product showed no 
absorptions in the 1500-2000 cm- ’ region, but included bands at 2195 m and 2207 sh 
due to v(C=N). 

Another experiment was carried out using liquid bromine as the brominating 
agent. Bromine (0.5 ml in 10 ml CH2C12) was added to 0.4 g complex in 10 ml CH2Cl, 
and after several minutes the mixture was taken to dryness. Recrystallization of the 
residue from CHJlJethanol gave a solid which is probably PtBr,(Ph,P),. (Found : 
C, 49.20; H, 3.44. C,,H,,Br,P,Pt calcd. : C, 49.03 ; H, 3.42 %_) The infrared spectrum 
shows no absorptions due to cyanide in the 2000-2300 cm- ’ region. 

C. Reactiorzs witlz tzydrogen halides. (1). When HCl gas was bubbled through a 
benzene solution (200 ml) of Pt(Ph,P)I(C,N2) (0.8 g, 1 mmole) for several minutes at 
room temperature, the initial pale orange color faded and a white solid precipitated. 
The identical white solid was also obtained when a tetrahydrofuran solution of the 
complex was treated with concentrated hydrochloric acid. This white solid was found 
to be very insoluble in water, CHCl,, CH,C12, CH,CN, benzene, THF, and other 
common solvents with the exception of pyridine, DMF, and DMSO (uide infra). The 
analytical data lit a formulation corresponding to a l/l adduct of Pt(Ph,P)JC,NJ 
and HCl. (Found: C, 57.74; H, 4.02; CI, 4.13; N, 3.28; P, 6.91. C,,H,,CIN2PIPt 
calcd.: C, 57.80; H, 3.76; Cl, 4.27; N, 3.37; P, 7.45x.) The amorphous solid melts 
with decomposition above 250”. A Nujol mull spectrum includes bands at 1553 (m), 
2187 (vs), and 2215 (s). Reaction of Pt(Ph,P),(&N,) with DC1 gas in tetrahydrofuran 
gave a white solid whose infrared spectrum was identical with that above. 

A smaI1 amount of the insoluble l/l adduct (0.72 g) was suspended in 20 ml of 
pyridine and warmed on a steam bath for 15 min during which time the solid dissolved 
to give a pale yellow solution. Ethanol (30 ml) was added, and after standing several 
days in a refrigerator the solution deposited pale yellow crystals, which were collected, 
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is also obtained from the reaction of trans-PtHCl(PPh,), with C,N, in tetrahydro- 
furan. The compound Pt(PPh,),(C,N,) is the most stable platinum-acetylene com- 
plex yet prepared if thermal decomposition temperatures are a reliable indicator of 
stability_ However, dicyanoacetylene itself is very unstable thermodynamically; the 
vapor takes fire spontaneously lo in air at IlO”, and the combustion of CSN, with 
oxygen or ozone produces temperatures in the 5000-6000°K rangerb. Although 
Pt(PPh&(C,N,) is stable both in solution and solid state, and is formed in good 
yields by the several preparative routes, ready isolation of the compound is hindered 
by side reactions which form dark colored, tarry materials; these side reactions 
presumably involve polymerization r’ of dicyanoacetylene and/or reaction with tri- 
phenylphosphine to give a 1,6-diphosphorane’ 8_ 

In the reactions of dicyanoacetylene with hydridoplatinum(I1) complexes, the 
nature of the solvent is important in determining the course of the reaction. While 
(Ia) is the product of the reaction of hmzs-PtHCl(PPh,), and C,NI in tetrahydrofuran, 
no product couid be isolated from several attempts of the reaction in benzene. Also, 
the triethylphosphine complex tmns-PtHCl(PEt& and CJNz gave (Ic) in THF, but 
in benzeneadifferent product, (IIa), trans-chloro(dicyanovinyl)bis(triethylphosphine)- 
pIatinum(I1) is obtained_ The tram arrangement of the phosphine groups in (11~) is 
evident from the ‘H NMR spectrum where the typicali 1/4/6/4/l pattern of the 
methyl protons is observed. For compound (IIa) of Fig. 1, the stereochemistry around 
the carbon-carbon double bond is arbitrarily drawn. The NMR data for the vinyl 
proton [Z 3.2(t); J(P-H) 2 Hz; J(Pt-H) 148 Hz] are consistent with the formation 
of only one isomer, but do not establish whether the cyano groups are cis or tram to 
one another. 

Reaction of bis(triphenylphosphine)(dicyanoacetylene)platinum with several 
reagents have been studied. The C4N2 moiety is not displaced by fumaronitrile, hexa- 
fluorobutyne, or CS-, when benzene solutions of the complex are treated at room 
temperature with large excesses of the reagents. However, tetracyanoethylene does 
displace dicyanoacetylene from (Ia) over a several hour period to give (V). The coor- 
dinated C,N, in (Ia) undergoes an addition reaction as well as a displacement reaction. 
Treatment with the mild brominating agent” pyridinium bromide perbromide, 
C5H,NHBr,, gives white crystals of a compound believed to be the oletin complex 
(IV) on the basis of its elemental analysis and infrared spectrum. The absence of 
absorption bands in the 1500-2000 cm- ’ region rules out structures such as (VI) and 
(VII). If excess liquid bromine is used as the brominating agent the C,NZ moiety is 
lost and PtBr,(PPh,), is obtained. 

.r-P,t-C\c/CN 

pm / 
Br 

Reaction of (Ia) with HBr gives the dicyanovinyl complex (11~). This product 
is soluble in CH?Cl,, CHCl,, THF, and the infrared spectrum shows a band at ca. 
1550 cm-’ as expected for a vinyl complex. When HCl is allowed to react with (Ia), 
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however, a white solid is obtained which is quite insoluble in the above mentioned 
solvents as well as in water, benzene, acetonitrile, and other common solvents. Aside 
from this highly insoluble nature which may be indicative of a polymeric structure, 
the compound appears to be analogous to the vinyl complex (UC) in stoichiometry. 
Also, there is an infrared band at 1553 cm- I_ Compound (III) does dissolve in pyridine 
and DMF, and from these solutions pale yellow crystals of the monomeric vinyl 
complex (IIb) may be isolated_ Reaction of the hexafluorobutyne complex Pt(PPh,),- 

(CF,C=CCF,) with HCI save the monomeric vinyl complex PtCl[C(CF,)=CH- 

(CF,)](PPh,),, but well characterized compounds could not be isolated from the 
reactions of HCl with Pt(PPh&(PhC=CH) or Pt(PPh&(CH300CC=_CCOOCH3). 

DISCUSSION 

Complexes of the type PtL2(R,C=CR,) have been known since 1957”, and 
there has recently been a resurgence of interest in the structure and bonding of these 
and related complexes”-‘*. Structural studies of one of the compounds reported 
herein, Pt(PPh&(NCC=CCN), are underway and preliminary resultszg show the 
molecule to be almost planar with the C-C bond lengthened to ca. 1.40 A from the 
1.19 A distance in free dicyanoacetylene 3o In the infrared spectrum the decrease in . 
v(C=C) of ca. 436 cm- l for the complex relative to uncoordinated C,N2 is consistent 
with the substantial increase of the bond length. While the bonding in Pt(PPh&- 
(NCCzCCN) is most realistically viewed in terms of molecular orbitals, as has been 
discussed for the related tetracyanoethylene complexes3’ - 33, valence bond formula- 
tions as (VIIIa) and (VIIIb) are useful for pictorial representations. We prefer (VIIIa) 

CN 

L\ 
I 

L/ 
.--ii 

i 
CN 

as it more nearly approximates to the structural and infrared data, and particularly 
since there are certain analogies in reactivity between these complexes and cyclo- 
propenes (vine inf;a). 

Compounds of type (lX) are well known in organic chemistry, and these are 

characterized structurally by a rigid three-membered ring. Included in this group are 
cyclopropenes (Z = CH& 2-azirines (Z = NH), oxirenes (Z = 0), thiirenes (Z = S) and 
others. Formally, compounds of the type PtL,(R,C=CRJ, which by analogy may 
be called “platinirenes” (IX, Z= PtLJ are also members of this class, and it is inter- 
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esting to inquire as to whether the chemical characteristics of PtLJRrCSRJ com- 
pounds are consistent with this formal classification. On the basis of mechanistic 
studies34-36. which showed that displacement reactions of Pt(PPh,),(olefm) and 
Pt(PPh3),(acetylene) proceeded via formation of the coordinatively unsaturated inter- 
mediate Pt(PPh&, the synthesis of Pt(PPh,),(NCCSCN) from reaction ofdicyano- 
acetylene with either Pt(PPh,),(PhCSH) or Pt(PPh,), most likely involves genera- 
tion of Pt(PPh& as an intermediate which then adds via cycloaddition to C,N,. Thus 
this synthesis (eqn. 1) is quite analogous to a well known synthesis of cyclopropenes 
from carbenes and acetylenes37, c$, the preparation of perfluoro-1,2-dimethylcyclo- 
propene (eqn. 2). 

CN 

CN 

Important reactions of cyclopropenes are those involving (1) addition to the 
double bond with preservation of the three-membered ring and (2) reactions leading 
to ring opening or ring enlargement. Included in the former category is halogenation 
as exemplified by bromination38 of cycloprop ene to give the 1,Zdibromo compound 
(eqn. 3). This reaction is to be compared with the bromination of Pt(PPh&(NCC= 
CCN) reported herein (eqn. 4). Reactions of Pt(PPh&NCCKCN) with the hydrogen 

\ 
Br 

CN 
/ 

(Ph3P),Pt + B ,-z A (Ph,P),Pt (41 

\ 
Br 

halides HCI and HBr leads to opening of the three-membered ring with formation of 
vinyl derivatives* (eqn. 5), and this behavior of course is very similar to the reactions 
of cyclopropenes with strong acids (eqn. 6). Thus, when 1,3,3-trimethylcyclopropene 

* During the course of this work the reaction of Pt(PPh&CF3CzCCF3) with trifluoroacetic acid to give 
the vinyl complex Pt(OCOCF,)[C(CF3)=CHCF,](PPh3), was reported3g. 
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(Ph3P)s Pt 
/ 
\ II + HX - 

._r i” 
(5) 

C-+-CN 
I 

--C\C/=N 

(X = Cl, Br) PPh3 
I 

H 

ICH,,,C<j-cH3 + HCI ___l_t (6) 

C.H 

and anhydrous HCl react at -50”, two products are obtained”, and the less pre- 
dominant one has a structure analogous to the product of the reaction of Pt(PPh,),- 
(C&N?) and HX. The mechanism of the reaction corresponding to eqn. (5) can only 
be conjectured, but it is an interesting question as to whether a platinum-hydrogen 
bond is formed by oxidative addition or whether HX adds directly to the coordinated 
C4N2 moiety to give a “platinirane” which could subsequently rearrange to a vinyl 
complex_ Maitlis et aLz3 have predicted that metal-acetylene complexes in which the 
acetylene bears electron-withdrawing substituents should be susceptible to electro- 
philic attack at the carbon atoms and complexes of the type Pt(PPh&(olefin) are 
known to rearrange, both in the solid state and in polar solvents, to vinyl com- 
plexes”O-“‘. 

While the above-mentioned comparisons of reactivity of cyclopropenes and 
Pt(PPh&(RtC-CR?) complexes are fragmentary, they do suggest that a three- 
membered ring conception of the bonding in these complexes may be of more utility 
than the Dewar-Chatt-Duncanson n-bonding model in discussing reactivity patterns. 

Finally, the behavior of dicyanoacetylene toward trans-PtHCl(PEt& in dif- 
ferent solvents can be understood in terms of a mechanism previously proposed43 
for the reaction of tetracyanoethylene with the same substrate where the platinirane 
Pt(PEt3)2TCNE is obtained in either benzene, dichloromethane, or tetrahydrofuran. 

4 
L, /c 

FN 

HCI t 
,,“\E 

‘CN 

L -CN CN 
Cl-LC=c- 

I! ‘H 

Fig. 2. The effect of solvent on the mechanism and type of product obtained in the reaction of dicyano- 
acetylene with twns-PtHCl(PEt,), (L = PEt,). 
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In the present case of dicyanoacetylene, a platinirene Pt(PEt&(C.+NJ is obtained in 
THF and a dicyanovinyl complex, PtCl[C(CN)=CHCN](PEt&, is gotten from 
reaction in benzene. These results can be explained by assuming that, analogous to the 
reaction of TCNE with PtHCI(PEt&, a l/l adduct is formed initially as an inter- 
mediate (Fig. 3) which then decomposes via a three center transition state. Reductive 
elimination occurs in THF where solvation of HCI assists in its removal. In benzene, 
where there is less solvent assistance, hydrogen is instead transferred to the C4Nz 
moiety in the usual way for reactions of olefins or acetylenes with hydrido com- 
plexes_ The contrasting behavior toward PtHC!(PEt)l in the solvent benzene of 
dicyanoacetylene (where a dicyanovinyl complex is gotten) and tetracyanoethylene 
(where a platinirane is obtained) may imply that TCNE is more strongly bonded to 
platinum than dicyano acetylene. A result of this would be to make the Pt-H and 
Pt-Cl bonds weaker in the TCNE complex, and, therefore, solvent assistance for 
reductive elimination of HCI need not be invoked. 
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