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Acetylido methyl ruthenium(ll) complexesans Ru(C=CR)(CH)(dmpe), were synthesized in a single
metathesis reaction frortmansRu(CH),(dmpe) at ambient temperature; at elevated temperatures the
reaction yieldsransRu(C=CR),(dmpe). Addition of a second terminal acetylene to a methanol solution
of transRu(C=CR)(CH)(dmpe) results in the formation ofransRu(C=CR)(C=CR’)(dmpe}.

Introduction

Since the mid-1980s “rigid-rod” transition-metatalkynyl
complexes have come under increasing scréfimue to their
potential applications as nonlinear optiéaglectronic com-
munication (“molecular wiref,luminescen®,or liquid crystal-
line material$ This potential is mainly due to their high
stability, the possibility of extended-electron conjugation, and
the relatively rigid, linear structure of the complexes.

Traditionally, transition-meta#-alkynyl complexes have been
synthesized by the reaction of metal alkynides @¥CR; M =
Li, Na, Mg, SnR, etc.) with transition-metal halides (MX;

X = Cl, Br, 1).7 When used for the synthesis of polymeric

metal-alkynyl complexes, these methods often result in uncon-

trolled multiple condensations yielding high molecular weight
material. The controlled formation of dimeric, trimeric, and
oligomeric complexes would allow the properties of the material
(e.g., solubility and crystal packing) to be more easily tuned.
The development of methods allowing controlled polymerization

in the presence of sodium hexafluorophosphate and a base,
represents a significant breakthrough. The reaction may be
performed in a stepwise manner, allowing the isolation of
alkynyl complexes bearing two unique acetylide moieties.
The metathesis reaction of acetylenes with transition-metal
alkyl complexes to yield alkynyl complexes is well-established
for rhodium(l) complexe$,but is also known for cobalt@y
and platinum(l1)}* We have described the synthesis of acetyli-
doiron(ll) complexes by the photochemical metathesis of
methyl-iron(ll) complexe¥ and now wish to report a related
route to mono- and bis-acetylido complexes of ruthenium(ll)
involving thermal metathesis of a dialkylruthenium complex.

Results and Discussion

The previously unreportetdans Ru(CHs)2(dmpe) (1) (dmpe
= 1,2-bis(dimethylphosphino)ethane) was synthesized by a
modification of the procedure reported for the synthesisi®f
Ru(CHs),(dmpe).1® Treatment oftransRuCh(dmpe) with

is therefore highly desirable. To this end, the reaction scheme MeLi in benzene, followed by recrystallization of the product

reported by Dixneuf et af,in which a dichlororuthenium
phosphine complex is allowed to react with a terminal alkyne
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from pentane, gaveansRu(CHs)>(dmpe) in moderate yield.
StereochemicallyiransRu(CHs)(dmpe) is relatively stable at
room temperature; however, irradiation with UV light for 15
min or sublimation resulted in quantitative isomerization and
isolation ofcis-Ru(CH)2(dmpe). Once formed, theis complex
shows no tendency to revert to ttransisomer over time; the
cis-isomer is clearly the thermodynamically more stable isomer,
but there is a considerable activation barrier dis/trans
isomerization. Crystals df suitable for X-ray diffraction were
grown by slow evaporation of a benzene solution (Figure 1,
Table 1). The asymmetric unit contains two half complex

(8) See for example: (a) Touchard, D.; Haquette, P.; Guesmi, S.;
LePichon, L.; Daridor, A.; Toupet, L.; Dixneuf, P. i@rganometallicsl997,
16, 3640-3648. (b) Touchard, D.; Guesmi, S.; Le Pichon, L.; Daridor, A.;
Dixneuf, P. H.Inorg. Chim. Actal998 280, 118-124. (c) Touchard, D.;
Haquette, P.; Pirio, N.; Toupet, L.; Dixneuf, P. Brganometallics1993
12, 3132-3139. (d) Touchard, D.; Morice, C.; Cadierno, V.; Haquette, P.;
Toupet, L.; Dixneuf, P. HJ. Chem. Soc., Chem. Commui994 859-
860.

(9) Zargarian, D.; Chow, P.; Taylor, N. J.; Marder, T.B.Chem. Soc.,
Chem. Commurl989 540-544.

(10) Klein, H. F.; Karsch, H. HChem. Ber1975 108 944-955.

(11) Ozawa, F.; Mori, TOrganometallic2003 22, 3593-3599.

(12) Field, L. D.; Turnbull, A. J.; Turner, Rl. Am. Chem. So2002
124, 3692-3702.

(13) Chatt, J.; Hayter, R. Gl. Chem. Socl963 6017-6027.

© 2007 American Chemical Society

Publication on Web 08/15/2007



Mono- and Bis-acetylidoruthenium(ll) Complexes Organometallics, Vol. 26, No. 19, 20077

Scheme 1
R R
C
1" 1"

P, l\llleP RCCH P, ¢ P RCCH P ¢ P
E,Ru‘ ] § E,Ru‘ j - E,Ru‘ ]
P” I VP CH, P” I VP CH, P” | YP
Me r.t. Me A I(IJI

¢
R
1 3a,b 2a,b
a R=CGH5 / \ -
b R=C(CHy), P P =dmpe

Figure 1. Molecular projection ofransRu(CHs),(dmpe} (1) with
thermal ellipsoids shown at the 50% probability level. Only a single
molecule of the unit cell and the major component of the disordered
phosphorus atoms are shown.

resonance at-1.29 ppm, again slightly upfield from the
corresponding resonance InThe identity of complexdawas
unequivocally assigned by X-ray crystallographyti@ns-Ru-
(C=CPh)(CH)(dmpe) (Figure 2, Table 1). The complex
Table 1. Selected Bond Lengths (A) and Angles (deg) for 1, exhibits a distorted octahedral geometry, with the methyl and

3a, and 3b acetylide ligands occupying mutualtyans positions.

1 3a 3b The analogous reaction tfwith tert-butylacetylene afforded
RU—C(1) 2.236(3) 2.247(2) 2.2213@) transRu(C=C'Bu)(CH)(dmpe} (3b) when carried out at room
Ru—C(2) N/A 2.069(2) 2.0682(8) temperature; however, in this case 8 days were required for the
C(2-C(3) N/A 1.198(2) 1.221(1) reaction to reach completion. If the reaction mixture was heated
Sﬂgg:gg; égggg; ;-gg‘;gg; ggggigg at reflux, transRu(C=C'Bu),(dmpe)}'s (2b) was the sole
Ru(1)-P(3) N/A 2_'2927(5) 2.'2914(2) product, with3b being observable as an inte_rmediate%_?—
Ru(1)-P(4) N/A 2.2962(5) 2.2989(3) {H} NMR spectroscopy. The observed differences in the
C(1)-Ru(1>-C(2) N/A 179.10(7) 178.50(4) reactivity of 1 with phenyl- andert-butylacetylene are unlikely
P(2)-Ru(1)-P(1) 84.29(4) 90.29(5) 84.28(1) to be the result of differences in the steric requirements of the
C(2)-C(3)-C(4) N/A 177.5(2) 178.3(1)

ligands and may involve the formation of stabilizingnterac-
. . tions between the aryl substituents of the acetylene and the metal
molecules, the metal centers of which reside on symmetry coner in1. Alternatively, the observed difference in reactivity

iﬂver_sipr! sitefs.hSigrrl]ificat?t residual electron denTit()j/ peaks in may be ascribed to the differences in the respective acidities of
the vicinity of the phosphorus atoms were modeled as minor y,q starting acetylenes.

occupancy phosphorus sites_ associated Wi_th a second orientation Crystals of3b suitable for X-ray analysis were grown by slow
of the complexes; the associated carbon sites were r};’.t resolvedg, anoration of a toluene solution. The complex is isostructural
The Ru-CHs; bond dlstancgs (Ru(}p(l), 2'236(3),, » Ru- with 3a, with some slight differences in bond lengths (Figure
(2)—C(8), 2.225(3) A) are significantly longer than éis-Ru-

) . 4 2). The ruthenium-acetylide bond distances Ba and3b are
(CHg)2(PNP) (PNP= (BUPCHSiMe)oN") (Ru-CH, 2.075(2) identical within experimental error (2.069(2) and 2.0682(8) A,
and 2.149(3) A} reflecting the strongetrans influence of a

. . ; > i respectively); however, the rutheniszrmethyl bond is slightly
methyll group In comparison to an amido nitrogen. Dlmgthyl- elongated in3a (2.247(2) vs 2.2213(8) A, respectively). The
ruthenium(ll) complexes are rare in the crystallographic litera- .o bon-carbon triple bond of the acetylide unit is longer3i

ture, andl represents, to the best of our knowledge, the first o34 (1.221(1) and 1.198(2) A, respectively). The metal
example of a structurally characterized octahedral dimethylru- acetylide bond in3a (2.669(2) A), is longer than the bonds

thenium(lf) complex. i . observed in the bis-acetylide compldérans-Ru(G=CPh)-
When heated, the reactionwansRu(Crb)(dmpe} () with  (gmpe) (2.042(5) and 2.044(5) Aj and significantly longer

excess phenylacetylene in benzene proceeds smoothly o yielghap in the analogous iron(l) complex, FeCPh)CH(dmpe)

the knowr> complextransRu(C=CPh)(dmpe} (2a). When (1 923(3) A)12 Similarly, the metatmethyl bond in3a is

monitored by*!P{*H} NMR spectroscopy, the reaction pro-  gjgnificantly longer than in the iron complex (2.247(2) vs 2.144-
ceeded via a single intermediaBa, which was the sole product 3) A).

when the reaction was carried out at room temperature for 24 ‘goin 33 and 3b have potential as starting materials in the
h. In the absence of external heating, the reaction will not prenaration of unsymmetrically substituted bis-acetylidoruthe-

progress past this initial stage (Scheme 1). It is interesting 0 pjym(j1) complexes bearing two different acetylide moieties by
note that thesis-stereoisomer of Ru(CHb(dmpe) failed to react a controlled exchange of the methyl group with a second

under identical conditions. . acetylide. In an attempt to exploit this potential and thereby
Pure3a could be obtained after removal of the3 solvémt prepardrans Ru(C=CPh)(G=C'Bu)(dmpe), a benzene solution
vacuoand recrystallization from pentane. The and3'P{'H} of 3a was allowed to react with excessrt-butylacetylene.

NMR spectra oBaare indicative of drans-substituted product,  ynder ambient conditions no reaction was observed; however,

with a single resonance in thé&>{ *H} NMR spectrum occuring i the reaction mixture was heated or irradiated with UV light,

at 43.4 ppm, slightly upfield of the resonance displayedlby  the desired mixed acetylide product was formed but in conjunc-

The 'H NMR spectrum shows a phosphorus-coupled methyl jon with appreciable amounts of botiansRu(C=CPh})-

- (dmpe} andtransRu(G=C'Bu),(dmpe).

Oréﬁ\)olr?\geﬁl(i)cns'zlt\)ﬂdal;zg 'rl";'lg"_-?l?fgma”' J.C.;Fan, H.; Caulton, K. G. . \yhen the reaction was performed in methanol containing a
(15) Field, L. D.; George, A. V.: Hockless, D. C. R.; Purches, G. R.; Small amount of benzene to solubilize the starting materials, a

White, A. H.J. Chem. Soc., Dalton Tran996 2011-2016. single complex withtrans geometry was formed, as evidenced
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Figure 2. Molecular projection otransRu(C=CPh)(CH)(dmpe} (3a) (left) andtransRu(C=C'Bu)(CHs)(dmpe} (3b) (right) showing
50% displacement ellipsoids for the non-hydrogen atoms, hydrogen atoms having arbitrary radii of 0.1 A.
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by 3P{1H} NMR spectroscopy (Scheme 2). Formation of the
product was complete within 30 min and did not require heat
or UV irradiation. While we are still studying the role of

methanol in this reaction, it is possible that this more acidic
solvent promotes protiodemethylation of the complex to yield

likely reflecting the differing trans influences of the two
acetylides. These metatarbon bond distances are appreciably
larger than those observed in bdatans-Ru(C=CPh)(dmpe})
(2.042(5)/2.044(5) AP and Ru(G=C'Bu)(CO)(PPH)(77°-CsHs)
(2.032(3) A)3 however, the &C bond distances ofa are
midway between those observed for these two complexes
(1.226(7)/1.221(6) and 1.197(4) A, respectively).

Complex4b is isostructural withda with the alkynyl units
occupying mutuallyranspositions. In this case, the ruthenitim
acetylide (2.064(5), 2.070(5) A) and carbezarbon triple bond
lengths (1.215(6), 1.207(7) A) are identical within experimental
error, while a significant distortion from linearity is observed
in the acetylide units, particularly in the trimethylsilyl-substituted
case, which exhibits a C(9)C(10)-Si(1) bond angle (165.6-
(5)°) significantly reduced from the expected 28CBimilar
bending of the alkynyl core has been reported previotfsly.

In summary, we have developed a route to mono-acetyli-
domethyl- and bis-acetylidoruthenium complexes involving

methane and a ruthenium methoxide complex, with the meth- controlled thermal metathesis from a dialkylruthenium complex.
oxide ligand then acting as a more effective leaving group that The controlled nature of this reaction allows the synthesis of

can be displaced by the terminal acetylide.

The related unsymmetrically substituted compiens Ru-
(C=CPh)(G=CSiMe;)(dmpe} (4b) was prepared in an analo-
gous fashion fron8a and (trimethylsilyl)acetylene. The iden-

complexes bearing two different acetylide ligands and results
in the isolation of a pure product after minimal workup. We
are currently investigating the application of this synthetic
approach in the stepwise synthesis of dinuclear and trinuclear

tities of these complexes were established unequivocally by acetylide-bridged ruthenium complexes.

X-ray diffraction studies (Figure 3, Table 2).

Complex4a exhibits a distorted octahedral geometry with
the acetylide ligands occupying mutuathans positions. The
phosphine ligands and thert-butyl substituent are disordered,
and it was necessary to restrain some phosphearagon bond

Experimental Section

All syntheses and manipulations involving air-sensitive com-
pounds were carried out using standard vacuum line and Schlenk

lengths to maintain chemical meaning within the disorder model téchniques under an atmosphere of dry nitrogen or argon. Diethyl

for some of the metal ligands. Figure 3 shows only a single
representation of the disordered ligands. The metabtylide
bond distances (Ru(£C(8) 2.056(4) A, Ru(1)>C(9) 2.074(4)

A) and to a lesser extent the=tC distances (C(AC(8) 1.219-

(6) A, C(9-C(10) 1.208(6) A) exhibit significant differences,

ether, tetrahydrofuran, petroleum ether, toluene, and benzene were

(16) (a) Bruce, M. I.; Hambley, T. W.; Snow, M. R.; Swincer, A. &.
Organomet. Chem1982 235 105-112. (b) Pedersen, A.; Tilset, M,;
Folting, K.; Caulton, K. G.Organometallics1995 14, 875-888. (c)
Bykowski, D.; McDonald, R.; Tykwinski, R. RArkivoc 2003 21—29.
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Figure 3. Molecular projection ofransRu(C=CPh)(G=C'Bu)(dmpe) (4a) (left) andtransRu(C=CPh)(G=CSiMes)(dmpe} (4b) (right)
showing 50% displacement ellipsoids for the non-hydrogen atoms, hydrogen atoms having arbitrary radii of 0.1 A. In théaaseyof
one component of the disordered atoms is shown.

Table 2. Selected Bond Lengths (A) and Angles (deg) for 4a methyllithium (3.5 equiv, 32 mmol, 1.6 M solution in diethyl ether).

and 4b The mixture was stirred for 48 h, the solvent was removed, and
4a 4b the product was extracted into pentanex{I30 mL). The solvent
was removed, and the produttansRu(CHs),(dmpe} (1) (1.54
Sﬂg)):gg; gg?ig; gg%g g, 40%), was dried under vacuum to give an off-white solid. The
C(7)-C(8) 1.219(6) 1.215(6) product was recrystallized from pentane. Anal. Calcd foHgPs-
C(9)-C(10) 1.208(6) 1.207(7) Ru: C, 38.98; H, 8.88. Found: C, 39.04; H, 8.72. MS (ESt)z
Sug)%_ggg;*ggz)) 1;3-818)) gg-é((i)) 431 (8%) [M — 1], 401 (100) [M— 1 — 2 x CHg]. HRMS:
u — . . . 1 31
ey i ST
C(9)-C(10)-X 178.8(5) (X=C(11))  165.6(5) (%= Si(1)) ’ 6): : » o 2)h - y ’

P—CH3), —1.20 (s, 6H, Ru-CHjy). 3P{1H} NMR (121.51 MHz,

dried and degassed by refluxing over standard drying agents underCsPs): 0 46.74 (s).1°C{H,*'P} NMR (125.76 MHz, GD¢): 0
an atmosphere of dry nitrogen and were freshly distilled prior to 31.1 CHy), 15.1 CHa), —24.0 (Ru-CHy).
use. All other solvents were dried according to standard methods. trans-Ru(CHz)(C=CPh)(dmpe). (3a). Phenylacetylene (0.5 mL,
THF-dg and benzenel; were dried over sodium benzophenone ketyl 4.5 mmol) was added to a solution wans-Ru(Chs)x(dmpe} (1)
and vacuum transferred into ampules prior to use. (0.20 g, 0.46 mmol) in benzene (70 mL). The solution was stirred

Nuclear magnetic resonance spectra were recorded on a Brukefor 24 h at room temperature. The solvent was removed under
DMX500 (operating at 500.13, 125.92, and 202.45 MHz 4dr vacuum to give crudérans-Ru(CHs)(C=CPh)(dmpe) (3a) (0.23
13C, and3'P, respectively), Bruker AVANCE DRX400 (operating 9. 95%) as a pale brown solid, which was recrystallized from
at 400.13, 125.76, and 161.98 MHz fdH, 13C, and 3P, pentane. Anal. Calcd for gH40P4RuU: C, 48.74; H, 7.79. Found:
respectively), or Bruker DPX300 (operating at 300.13 and 121.49 C, 48.75; H, 7.76. MS(ESI)m/z 519 [M + 1]* (8%), 504 [M+
MHz for *H and3!P, respectively) at 300 K unless otherwise stated. 1 — CHg]* (35), 417 [M+ 1 — CCPhJ" (8), 401 [M — CH; —
IH and 13C NMR spectra were referenced to residual solvent CCPh] (100). HRMS: 519.118778 (calc for M+ 1 519.12038).
resonances, whilélP NMR spectra were referenced to external *H{3!P} NMR (400.13 MHz, GDs): 6 7.40 (m, 2H, AH), 7.16
HsPQ,. Infrared spectra were recorded on a Shimadzu 8400 series(M, 2H, AH), 7.01 (m, 1H, AH), 1.49 (s, 12H, 4x P—CHy),
FTIR. UV irradiation of metal complex was performed using an 1.40 (m, 4H, 2x P—CHy), 1.25 (m, 4H, 2x P—CHj), 1.07 (s,
Oriel 300 W high-pressure mercury vapor lamp with the incident 12H, 4 x P—CHz), —1.30 (s, 3H, RerCHy). 3P{*H} NMR (161
beam directed through a water-filled jacket to filter infrared MHz, CsD): 0 43.5 (s).2°*C{*H 3P} NMR (100.6 MHz, GDg):

radiation. 6 133.9 (RC=C), 131.8 (AC), 130.5 (AICH), 128.1 (AICH),
Terminal acetylenes were purchased from Aldrich and used as 122.2 (AICH), 109.2 (RuG=C), 30.4 (P-CH), 17.3 (P-CHs), 13.0
received. (P—CHj3). IR: vc=c (Nujol) 2044 cmt.
trans-Ru(CHs),(dmpe), (1). A solution oftransRuCh(dmpe) trans-Ru(CH3)(C=C'Bu)(dmpe), (3b). tert-Butylacetylene (2.0

(4.25 g, 9.0 mmol) in benzene (150 mL) was treated with mL, 16.2 mmol) was added to a solution ttBns-Ru(CH;),-
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Table 3. Crystal Data and Refinement Details for 1, 3a, 3b, 4a, and 4b

1 3a 3b 4a 4b
empirical formula C1:4H38P4RU C21H40P4RU C19H44P4RU C25H45P4RU C25H4GSiP4RU
M 431.39 517.48 497.49 583.58 599.66
temp (K) 150(2) 150(2) 150(2) 173(2) 173(2)
cryst syst monoclinic monoclinic triclinic monoclinic monoclinic
space group P2;/c (#14) P2,/n (#14) P1 (#2) P2;/c C2lc
unit cell dimensions
a(Ah) 12.825(3) 9.091(2) 9.4092(3) 18.807(4) 39.173(12)
b (A) 12.607(3) 8.867(2) 9.6418(3) 10.809(2) 10.478(3)
c(A) 13.035(4) 31.194(6) 15.5081(5) 15.165(3) 15.255(5)
o (deg) 90 90 79.873(2) 90 90
B (deg) 93.952(4) 95.538(3) 79.755(2) 102.438(4) 100.810(7)
y (deg) 90 90 70.210(2) 90 90
V (A3) 2103(1) 2502.7(9) 1292.53(7) 3010(1) 6151(3)
z 4 4 2 8
p(calc) (g cnTd) 1.363 1.373 1.278 1.288 1.295
u(Mo Ka) (mm1) 1.040 0.886 0.855 0.745 0.768
N 20479 23810 44 221 19390 16 973
Nind 5058 5936 13885 6634 6745
Nobs (I > 20(1)) 4495 5203 11 857 4438 4564
Ri(F)2 0.0449 0.0248 0.0220 0.0471 0.0588
WRy(F2)P 0.1237 0.0626 0.0552 0.1025 0.1249

aRy = Y||Fo| — |Fe|l/3|Fol for Fo > 20(Fo). PWR: = (SW(Fo? — FA)y (WFA)2)Y2 all reflectionsw = 1/[03(Fo?) + (0.04P)2 + 5.0P] whereP = (F? +

2FA)I3.

(dmpe} (1) (0.70 g, 1.41 mmol) in benzene (50 mL). The solution

(RUC=CBu), 109.1 (RUECPh), 102.3 (RUECBuU), 33.7 (C-

was stirred at room temperature for 7 days. The solvent was (CH3)s), 30.4 (P-CH,), 29.8 C—(CHzs)s), 16.0 (P-CHj3), 15.6 (P~

removed under vacuum, and the crude produttans-
Ru(CHs)(C=CBu)(dmpe) (3b) (0.73 g, 90%), was obtained as a
beige solid. The product was recrystallized from cold pentane.
MS(ESI): m/z 499 [M + 1]* (4%), 483 [M+ 1 — CHg]™ (10),
417 [M + 1 — CCBuU]* (7), 401 [M — CH; — CCBu]" (100).
HRMS: 499.152120 (calcd for M- 1 499.151538%H{31P} NMR
(400.13 MHz, GDg): ¢ 1.51 (s, 12H, 4x P—CHj3), 1.46 (m, 4H,
2 x P—CHy), 1.36 (s, 9H, C-(CHg3)3), 1.27 (m, 4H, 2x P—CH,),
1.11 (s, 12H, 4< P—CH3), —1.30 (s, 3H, Rt+CHa). 31P{1H} NMR
(161 MHz, GD¢): o 43.4 (s).13C{H,%"P} NMR (75.47 MHz,
CsDg): 0 113.5 (R(C=C), 105.0 (Ru&C), 34.0 (C-(CHj3)3), 30.6
(P—CHy), 30.0 C—(CHjy)s), 17.1 (P-CH3), 13.3 (P-CH3), —23.9
(Ru—CHj3). IR: ve=c (Nujol) 2067 cnrl.,
trans-Ru(C=CPh)(C=C'Bu)(dmpe), (4a). transRu(CH)(C=
CPh)(dmpe) (3a) (0.11 g, 0.21 mmol) was dissolved in benzene
(3 mL), and excestert-butylacetylene (1.5 mL, 12.1 mmol) was

CHy). IR: vc=c (Nujol) 2054 cnt™.
trans-Ru(C=CPh)(C=CSiMe3)(dmpe), (4b). transRu(CH)-
(C=CPh)(dmpe) (38) (0.80 g, 1.54 mmol) was dissolved in
benzene (3 mL), and trimethylsilylacetylene (2.0 mL, 14.15 mmol)
was added. Methanol (3 mL) was added, and the reaction was left
stirring at room temperature for 45 min. The solvent and excess
acetylene were removed under reduced pressares-Ru(C=CPh)-
(C=CSiMe;)(dmpe} (0.86 g, 93%) was recrystallized from cold
pentane. Anal. Calcd for £H4SiP,Ru: C, 50.07; H, 7.73.
Found: C, 50.24; H, 7.8G'P{*H} NMR (121.51 MHz, GDg): 6
39.67 (s)H{3P} NMR (300.17 MHz, GDg): 0 7.34 (d, 2H, &),
7.13 (t, 2H, @), 6.94 (t, 1H, ¢), 1.43 (s, 12H, PCH3), 1.38 (s,
12H, P-CHg), 1.41 (s, 8H, P-CHy), 0.29 (s, 9H, Si-CHjy). 13C-
{*H,2"P} NMR (125.76 MHz, THFdg): 6 156.6 (Ru-C=CSiMe;),
132.6 (ipso€), 131.0 (AICH), 130.5 (Ru-C=CPh), 128.3 (ACH),
123.0 (AICH), 111.1 (G=CSiMej), 110.1 (G=CPh), 31.02 (BH,),

added. Methanol (3 mL) was added, and the reaction was stirred16.14 (RCH3), 15.79 (FCH3), 2.41 (SiCHa)3). IR: ve=c (KBr) 2063,

at room temperature for 45 min. The volatile components were
removed under reduced pressure, to give ctrates-Ru(C=CPh)-
(C=C®Bu)(dmpe) (0.12 g, 95%), which was recrystallized from
cold pentane. Anal. Calcd for gHs6P4RuU: C, 53.51; H, 7.95.
Found: C, 53.32; H, 8.00. MS (ESI)Wz 583.9 [M + 1]* (5%),
538.9 (8), 530.9 (11), 511.0 (42), 502.9 MCCBu]* (100), 483.0
[M — CCPhJ (71), 400.9 [M— CCBu — CCPh}J" (12). *H{3'P}
NMR (300.17 MHz, GDg): ¢ 7.34 (d, 2H, AH), 7.13 (t, 2H, AH),
6.94 (t, 1H, AH), 1.46-1.41 (br m, 32H, 8x P—CH; + 4 x
P—CH,), 1.31 (s, 9H, G-(CHy3)3). 3P{1H} NMR (121.51 MHz,
CsDg): 0 40.45 (s).13C{*H,*'P} NMR (125.76 MHz, GDg): 0
132.3 (AC), 131.0 (R€C=CPh), 130.7, 128.3, 122.7 (BH), 114.8

1989 cntl. MS (ESI): m/z 599.7 [M — 1]* (22%), 528.9 [M—
SiMeg]* (100), 502.9 [M— CCSiMej]* (10), 400.9 [M— CCSiMe;
— CCPhF (25).
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