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Abstract 

Removal of one chloride ligund from the anlinoc;lrbca~~irt.-[ ( PNP)RuCI,( C( N( H )Ph ] (CH2Ph) ) ] in THF followed by treatment with 
phsnylacclylene yields the ruthenium( II) co111p1ex m*r-I t PNP)RuCI(C=C( H )Ph 1 (C{N( H )Ph) {CH2PhJ ) IPF,, (4). Complex4rcpresenth 
the iirsl example of u trunsitian meal co~nplux with the sinukmcous coordination of vinylidene and curhene lig;lnds. 0 19% Elsevier 
Science S.A. All rights rcscrvctl. 

~runsilion-metal vinylidenc complexes 1 I ] ( I) and het- 
eroatom-stubilized Fischer carbene complexes 12 1 ( II) are 

versntile re’ngents that exhibit a rich chemistry in hoth sd- 
chiomctric I l-3 I und cutalytic processes I 3.4 1, purticultrrly 
those invalvinp C-C hond formution. An impartnnt rcuction 
of this type is the henir,lmnnlrrtioi1 reuction ol’ Pischcrcurheiws 
with trlkyncs to produce phenols ! S 1, thiols IO) or. in the 
cuse of lrillinocrrrhctles, N-substituted hen~unnuluted prod- 
rtcls 17 1. Curbrns-vinylidene species, ulthough not detected, 
IIWY ulso be unticiputed to pluy LI key role in the curbene- 
ulkyne coupling I 8 1. However, no mononucleur Irirnsilion- 
maul complex simulluneously contuining vinylidene and 
curbene ligands (III) hus been isoluted. On the other 
hund. complexes with two unsuturuted M=C moieties arc 
extremely rare. being limited to the octuhcdral bis-alkcnyl- 
ullenylidene ruthenium derivative I (dppm),Ru { C=C=C- 
(OMeKH=CPh2), ] ( t3F.,J2 191. where two ullenylidenc 
ligunds ure trrns to each other. 
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We have recently reported the synthesis of the Ru( II)- 
vinylidcne complexes $a~- and ner-[ ( PNP)RuC12- 
lC==C(M)Rl I l PNP- CHjCH2CH2N(CH2CH2PPh2 1:; 
R = Ph. I)-tolyll I IO]. The M=C-C moiety in these com- 
plexcs is susccptiblc to ottuck by wuter und umines (ummo- 
niu. primury and secondary amines) to give C-C bond 
oleuvuye vie hydrolysis und uminolysis reactions. respec- 
lively I I I. I2 1, The aminalysis reuctions run be stopped 
uf the sttrge al’ umine uddition to give uminacurbencs of 
the formula ,/irco=( (PNP)RuCI,(C( N( H )R) (CH2Ph) ) 1 
( H = ulkyl, uryl ) I 121, 

Herein, we report (hut the aminocurbene complexes ure 
excellent precursors to the isolation of unprecedented mixed 
vinylidene-aminocurbene complexes. This reuction is here 
cxcmplified for the synthesis of nr~-I (PNP)RuCl(C=C- 
(H)Ph)(C(N(H)Ph)(CH2Ph))jPF~,(4) (Scheme I). 

Addition of aniline to o dichloromethane solution of the 
vinylidene complex I at room temperature under a protective 
dinitrogen utmosphere gives yellow crystals of the amino- 
carbene ,lirr,-l(PNP)RuCl?(C(N(H)Ph)(CH,Ph))J’ (2) 

? Synthesis and ch;rr;rolcrinkm ol’ 2: u threu-lold excea oi’ freshly dib- 
lilld unilinc was ikkkd aI room temperillurc lo 1 slirrcd solution ol’complcx 
1 (0.40 g, 0.53 ~nmol J in 30 1111 ol’dichlurumuthonc. The rcilcliun mixlurc 
wus stirred in thu dark overnight during which tin -e;tll the slarting vinylidrnc 
co~~~plux Jissolvud IO give u cunury yellow dutiua which ~4s evqnXIk!d 
IO * 5 ml. Additiun of light petroleum ether (b.p. 40-60°C) gave canary 
yellow microcryslnls of2 which were recrystullitcd l’rom Ct&Cl~ und liglll 
pctrolau~~ clher. Yield Y%. And. Calc. Ibr CJ5HJ~N#&P~R~: C. 63.53: H. 
5.69: N. 3.79. Fuund: C. 63.44: H. S.Sh: N. 3.71%. IR: 14 NH) 3466 (hr. 
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in very guod yield, Reaction of2 with one equiv. ofTlPE$ in 
anhydrous THF affords a yellowish solution of the THF 
&duct ~~.)(PNP,RuClr’OWF)(C~N(H,~)tCH,Ph)j)I 
IV,, ’ (3). This compkx reacts smoothly with phenyluccty- 
liene ut mom temperature to give off-white ctystuls of 4 *‘. 
The It=! NM?% sparurn ~ntainri the typical resonances ot 
Both urninotzrrrbene 1$,, Il.38, br $1 and viaylidene q &, 
Mm, 1, “J,,p 1,4 Hz) proions, In kwpin with this structural 
rsdgnnteta the “C( ‘l-l 1 NMR spectrum cuntains two well= 

resolved triplets at fi 356.2 (C,, vinylidcne. ‘.I<.,, 13.7 Hz) 
and 253-d (carbene C atom, ‘.& 8.9 Hz 1. The “P( ‘H 1 NMR 
spectrum consists of a singlet at 35.70 ppm us expected for a 
meridional armngement of the aminodiphosphine ligirnd 
[ IO 1. Finally. the IR spectrum of 4 shows the characteristic 
Y( C=C) absorption of the vinylidene ligand at I624 cm - ‘. 
Formation of4 most likely occurs following the displacement 
of the weakly coordinated THF ligand by phenylacztylene 
through I-alkyne to vinylidene tautomerization, a reaction 
which is well documented for d’ ruthenium complexes 
I l.lOl. 

Complex 4 is endowed with it rich reactivity which is 
cunatly under scrutiny. Preliminary rcuctivity tests 
(Scheme I ) indicate that the vinylidcne ligund is more labile 
and more acidic thun the aminocarbenc ligund. Indeed, viny- 
lidenc to acetylene ~t~~t;lutomcrixtllion takes place when 
4 is refluxed with CO in THF to give the c&onyl com- 
plex 1 (PNP)RuCIICCI)(C(N(H)Ph)(CH,Ph) 1 IPF,, (5) ‘. 
while mild buses bring about the reversible. selective depro- 
tonation of 4 to give the alkynyl-aminocarbenc complex 
I(PNP)RuCI(C=CPh)(C(N(H)Ph){CH,Ph))) (6) ‘, 

The isolation of 4 (and similar derivatives ) ’ shows that 
mixed vinylidcnc-aminocarbene complcxcs can exist as slu- 
hle spe%s and could be relevant to modelling mechanistic 
steps in scvenl important pmccsses such us benzannulation 
reuctions I3b 1, Fischer-Tropsch synthesis 1 I3 1, ml alkcnc 
m&ah& 1 I4 1, 
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