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Reaction of [RhCl(PiPr3),], (1) with stannylalkynes RC=CSnPhj,
[R= H, Me, Ph, CH,OH, CH,OMe, CMe,OH, CH(Me)OH,
CH(Ph)OH, SiMej;, SnPh;] gives the vinylidenerhodium(l) com-
plexes trans-[RhCl{(=C=C(SnPh;)R}(PiPr;),] (2a—j) in good to
excellent yields. These compounds react with protic acids to
give trans-[RhCl(=C=CHR)(PiPr3),] and, for R = CH(Ph)OH, to
give the allenylidene complex trans-[RhCl(=C=C=CHPh)-
(PiPr3);] (5). On treatment of 2b—j with PhHgC], the heterodi-
metallic compounds [Rh(C=CR)(HgPh)Cl(PiPr;),] (6a—i) are

formed. The bis(alkynyl)thodium(!ll) complexes [RhH(C=CSi-
Me;)(C=CSnPh,)(py)(PiPr3);] (9) and [Rh(C=CSiMe;)(C=C-
CH,0OMe)(SnPh,}(PiPr3),] (10) are prepared from frans-[Rh-
(C=CSiMe,;)(L)(PiPr3),] (7, 8, L = py, C;H,) and HC=CSnPh;
or PhySnC=CCH;0OMe, respectively. The crystal and molecu-
lar structures of frans-[RhCl(=C=C(SnPh;)CH,0OMe)(PiPr13),]
(2e) and [Rh(C=CCH,0OMe)(HgPh)Cl(PiPr13),] (6d) have been
determined.

Currently, there is much interest in the chemistry of vinyl-
idene transition-metal complexes!?l, which are key species
in the transformation of two-carbon ligands and play an
important role in organometallic as well as in organic syn-
thesis?®!. After we had discovered that not only terminal al-
kynes HC=CR but also trimethylsilyl and triphenylsilyl de-
rivatives, RC=CSiMe; and RC=CSiPh;, can be converted
in the coordination sphere of rhodium to the corresponding
vinylidenes :C=C(R)SiR';M, we set out to investigate
whether a similar rearrangement proceeds with stannyl-sub-
stituted acetylenes, too. We expected that due to the de-
crease in bond strength along the series C—Si > C-Ge >
C-Sn'* a 1,2-SnR shift should be less activated than a 1,2-
SiR; shift. However, due to the reduced bond strength and
the higher electrophilicity of tetravalent tin, an increased
tendency to undergo side reactions was also expected. In
this context, we note that Lewis et al.[®! have recently shown
that mono-, oligo-, and polymeric alkynylrhodium(III)
complexes are obtained on treatment of [Rh(PMe;),]Cl
with SnR;-substituted alkynes, one of the driving forces in
these processes being the formation of R;SnCL

In the present paper we report that with [RhCI(PiPr;),},
(1) and RC=CSnPh; as starting materials square-planar vi-
nylidenerhodium(I) complexes bearing a SnPh; group at the
B-carbon atom of the vinylidene ligand can be prepared.
They readily react not only with proton sources by C—Sn
bond cleavage but also with PhHgCl to give a novel type of
Rh—Hg dimetallic products.
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Vinylidenerhodium Complexes from RC=CSnPh,

Since we had found that trimethylsilyl-substituted al-
kynes are more reactive toward 1 than the SiPhs-substituted
analogues®, we began our studies with alkynes
RC=CSnMe; (R = H, tBu, Ph, CO,Me) as substrates.
However all attempts to coordinate these alkynes to the
[RhCI(PiPr;),] unit or to form via the intermediate zrans-
[RhCI(RC=CSnMe;)(PiPr3),] the corresponding vinylidene
rhodium complexes were unsuccessful. In most cases the
well-known  SnMes-free  compounds  trans-[RhCl-
(=C=CHR)(PiPr3),]!"" were obtained, possibly formed
upon protonation of the expected products rrans-
[RhCl{(=C=C(SnMe;)R)(PiPrs),] by solvent impurities.

A clean reaction occurs by adding triphenylstannyl-sub-
stituted alkynes RC=CSnPh; (R = H, Me, Ph) to a solu-
tion of 1 in THF at —50 to —78°C. After slow warming to
room temperature, red to violet microcrystalline solids are
isolated which according to the spectroscopic data are not
the alkyne but the isomeric vinylidene complexes 2a—c. Di-
agnostic, in particular??l, are the two signals at low field in
the 3C-NMR spectra in the range of § = 270—-290 and
80—110 which are both split into doublets of triplets due
to Rh—C and P—-C coupling. The absence of a C=C
stretching frequency in the IR spectra at about 18001850
cm™! further supports the proposed coordination of a vi-
nylidene instead of an alkyne ligand.

[RhCI(PiPrs),], 1
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Other alkynes of the general type RC=CSnPh; bearing
an OH or OMe functionality in the group R behave simi-
larly toward 1 as the above-mentioned derivatives with R =
H, Me, Ph. The main reason for us to use these substrates
was our recent finding that (vinylvinylidene)- and allenylid-
enerhodium complexes trans-[RhCl(=C=CH—-CR=CH,)-
(PiPr3),] and trans-[RhCl(=C=C=CRR")(PiPr;);] may be
prepared from trans-[RhCl(=C=CH-CRR’OH)(PiPr3),]
as starting materials®. Compound 1 reacts with
RC=CSnPh; (R= CH,0H, CH,0OMe¢, CMe,OH,
CHMeOH, CHPhOH) at ambient temperature to give the
substituted vinylidenerhodium complexes 2d—h in 70—90%
yield. The stannyl/silyl- and the bis(stannylyalkynes Me;-
SiC=CSnPh; and Ph;SnC=CSnPh; behave analogously
and upon reaction with 1 afford the complexes 2i and 2j.
These two compounds as well as the other SnPh;-substi-
tuted vinylidenerhodium complexes 2a—h are deeply col-
ored solids which are fairly air-stable but slowly decompose
in solution. In all cases, the composition has been con-
firmed by elemental analyses. With regard to the spectro-
scopic data of 2g and 2h, it is worth mentioning that in
the '"H-NMR spectra for the protons of the diastereotopic
phosphane CH; groups four signals instead of two (as for
2b—f) are observed which is a consequence of the chirality
at the y-carbon atom of the vinylidene ligand. The *!P-
NMR data of 2g and 2h also support this notion.

Molecuiar Structure of Compound 2e

The result of the X-ray structure analysis of 2e is shown
in Figure 1. The coordination geometry around the metal
center is square-planar with the two phosphane ligands in
trans position. The Rh—C(1)—C(2) unit is nearly linear
with Rh—C(1) and C(1)-C(2) distances corresponding to
those of other vinylidenerhodium(I) complexese:7%84], The
planes [Rh,CL,P(1),P(2),C(1)] and [C(1),C(2),C(3),Sn] are
perpendicular to each other, a fact which supports the de-
scription of the compounds of the general type trans-
[RhX(=C=CRR')(PR3),] as “metalla-allenes”?. The
Sn—C bond lengths and the C—Sn—C bond angles are al-
most identical with those found in SnPh,®.

Studies on the Reactivity of Complexes 2a—j

Since we had found® that vinylidenerhodium complexes
of the general type trans-[RhCl(=C=CHR)(PiPr3),] react
with pyridine undergoing a 1,3-H shift to give the octa-
hedral compounds [RhH(C=CR)Cl(py)(PiPr3),], we were
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Figure 1. Molecular strycture (SCHAKAL drawing) of complex 2e;
selected bond lengths [A] and angles [°]: Rh—Cl 2.384(1), Rh—P(1)
2.354(1), Rh—P(2) 2.359(1), Rh—C(1) 1.816(4), C(1)—C(2) 1.259(6),
C(2)—C(3) 1.547(6), Sn—C(2) 2.143(5), Sn—C(5) 2.145(5), Sn~C(11)
2.128(4), Sn—C(17) 2.147(5); CI-Rh—P(1) 90.50(5), CI-Rh—P(2)
89.53(5), P(1)—Rh—C(1) 90.3(1), P(2)—Rh—-C(1) 90.2(1),
P(1)-Rh—P(2) 170.31(4), CI—-Rh—C(1) 176.3(1), Rh—C(1)—C(2)
176.6(4), C(1)-C()—C(3) 122.1(4), C1)—C(2)—Sn 122.4(4),
Sn—-C(2)—C(3) 115.5(3), C(2)—C(3)—0 108.0(4), C(2)—Sn—C(5)
105.5(2), C(2)—Sn—C(11) 113.7(2), C(2)—Sn—C(17) 110.8(2)

interested to find out whether upon treatment of the com-
plexes 2b and 2¢ with pyridine a similar 1,3-SnPh; shift
would occur. However, both compounds are inert toward
NCsH;. A slow reaction takes place between 2a and pyri-
dine, but the only product which could be characterized by
'H- and *'P-NMR spectroscopy is the hydrido complex
[RhH(C=CSnPh3)Cl(py)(PiPr;),] (3). Obviously, a 1,3-H
shift is kinetically favored over a 1,3-SnPh; shift and thus
the formation of an alkynyl(triphenylstannyl)rhodium(IIT)
derivative seems to be hindered on this route.

Attempts to use compound 2d, bearing a CH,OH group
at the B-carbon atom of the vinylidene ligand, as starting
material for the synthesis of the as yet unknown parent
allenylidenerhodium(I) complex trans-[RhCl(=C=
C=CH,)(PiPr;),] failed. The reaction of 2d with CF;CO,H
yields by cleavage of the C—SnPh; bond the vinylidenerho-
dium derivative 4 which was originally prepared from 1 and
HC=CCH,OH"®". Treatment of compound 2h with
CF5CO,H leads to the allenylidene complex 5%, presum-
ably via trans-[RhCl{(=C=CHCH(Ph)OHXPiPr;),] as inter-
mediate. Even though it is conceivable that upon attack of
HX at a OH-functionalized vinylidenemetal complex such
as 2d or 2h the elimination of water should be possible,
the formation of Ph;SnX appears to control the reaction
pathway to give 4 and 5, respectively.

The preferred formation of Ph;SnCl might be, however,
the driving force for the clean reaction which takes place
between the compounds 2b—j and PhHgCl. The addition
of an equimolar amount of the organomercury derivative
to a solution of 2b—j in toluene leads to a spontaneous
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Table 1. Data of the X-ray structure analyses of 2e and 6d

Compound 2e 6d
Formula C40Hg2CIOP2RESH CpgH57CIHgOP2Rh
M 877.95 805.62
Crystal system monoclinic monoclinic
Space group [#] P21/n [1014] P21/c [14]
a[A) 12.026(3) 17.212(6)
b (A] 19.895(3) 16.801(2)
c[A 18.381(5) 11.314(3)
B[] 102.30(1) 99.18(1)

z 4 4

V [A3] 4297(1) 3230.1(1)
dealed [g/em3] 1.3511 1.657
F(000) 1808.0 1600.0

1 (Mo Kgp) [em1] 11.2 63.2

Radiation (graphite Mo-K (0.70930 A) Mo-K (0.70930 A)

monochromated)
T [K] 293 223
Scan method /20 /28
20 (max) [°} 44 50
h, k, I range 12,21, 19 20, 19,13
Measured reflections 5767 6215
Unique reflections 5460 5900
Observed reflections
(Fo>30(Fy) 3719 4130
Refined parameters 415 307
R 0.040 0.038
Ry 0.043 0.041
reflection/param ratio 8.96 13.45
residual electron density
[e/f°\3] +0.812/-0.976 +3.06/-1.321
H PiPr
NCsH5 [/ y
Cl—/Rh—CfcfsnPh:,
R=H (2 -
(20) i Prﬁihj
3
- [PrsP
PP SnPhs | crycop M
CI—/Rh——‘C:C\ CI—-/Rh=C=C\
FiPrs R R=CHz0H (24) PiPrs CH,OH
5 4
CF3CO,H TPrsP M
CI—/Rh:C:Czc\
R=CHPhOH (2h) Fipr ph
5

color change from violet to orange and, after removal of
the solvent, orange air-stable solids are isolated in nearly
quantitative yield. Whereas the elemental analyses of 6a—i
would be in agreement with the expected composition trans-
[RhCI(=C=C(HgPh)R)(PiPr3),], the IR spectra indicate
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that an alkynyl instead of a vinylidene ligand is coordinated
to rhodium. The structures thus proposed for the complexes
6a—i are additionally supported by the NMR data. The
BC-NMR spectra display two signals at § = 90—120 but
show no resonance in the region at 8 = 260—290 that would
be most typical of a vinylidene a-carbon atom. Another
characteristic feature is the splitting of the signal of the
ipso-carbon atom of the HgCcHs group, which is a doublet
of triplets, due to Rh-C and P-C coupling. This observation
as well as the appearance of '**Hg satellites in the 3'P-
NMR spectra of 6a—i are fully consistent with the presence
of a direct Rh—Hg bond.

2b-j
+ PhHgCl or
iPrzP /HgPh // -Ph3SnCl g/P/'Pr3
Cl——Rh=C=C Cl—Rh—C=C-—R
/ \ /] /
PiPrs R PiPrs
6a-i

R=CHs (6a),Ph (6b), CH,0H (6c), CHyOMe (6d),
CMe,OH (6e), CH(Me)OH (6f), CH(Ph)OH (6g),
SiMes (6h),SnPhs (6i)

The question of whether rhodium has the oxidation state
+I or +1III in the compounds 6a—i is not easy to answer.
If one assumes that the well-known anion [RhCI-
(C=CR)(PiPr;),]~ "% displaces the chloro ligand in PhHgCl
to form the dimetallic product [RhCI{C=CR)-
(HgPh)(PiPr,),], then the oxidation state of Rh would not
change and should remain +1. If, however, the compounds
6a—i are considered as close analogues of the alkynyl(hyd-
rido) complexes [RhH(C=CR)CI(PiPr5),]*>82.6-11I then the
oxidation state of Rh should be +III. Supporting argu-
ments for the second possibility are first the synthesis of 6h
from 7 and PhHgCl (eq. 1), which could be regarded as an
oxidative addition reaction of the organomercurial to the
three-coordinate fragment [Rh(C=CSiMe;)(PiPr3),], and
secondly the size of the Rh-P coupling constant of about
100 Hz that is equally typical of related five-coordinate bis-

(phosphane)rhodium(1II) derivatives! %<,
PiPrs PhHg ppr,
+PhHgCl |
Rh—C=C—SiMe; ———— Cl—Rh—C=C—SiMes (1)
/ -CoH, 7
PiPrs PiPrs
7 6h

With regard to the reactivity of the Rh—Hg dimetallic
compounds it should be mentioned that we did not succeed
in obtaining stable 1:1 adducts of 6d with pyridine or CO.
We also failed to observe a controlled thermally or photo-
chemically induced abstraction of mercury from 6a or 6b
which would lead to the five-coodinate rhodium(III) deriva-
tive [Rh(C=CR)(CsHs)CI(PiPr;),]. With other compounds
that contain a M—~Hg bond this process is known and has
been used for the formation of complexes containing a
metal-carbon bond!!% '3,
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Molecular Structure of Compound 6d

The result of the X-ray structure analysis of 6d is shown
in Figure 2. As it has been proposed on the basis of the
spectroscopic data, the rthodium atom is coordinated in a
square-pyramidal fashion with the HgC¢H; fragment in the
apical position. The basal plane consists of the two trans-
oriented P atoms, the alkynyl and the chloro ligand, which
are also trans to each other. The CI-Rh—C(1) unit is al-
most linear [angle 179.0(1)°] and the P(1)-Rh—P(2) unit
only slightly bent [angle 172.55(4)°] toward the sixth (free)
coordination site. We mnote that the Rh—C(l1) and
C(1)—C(2) bond lengths are very similar to those in other
alkynylrhodium complexes, independent of whether these
are five- or six-coordinatel#b-314],

Figure 2. Molecular structyre (SCHAKAL drawing) of complex 6d;
selected bond lengths [A] and angles [°]: Rh—Hg 2.5008(4),
Hg~C(23) 2.082(5), Rh—P(1) 2.349(1), Rh—P(2) 2.343(1), Rh—Cl
2.386(1), Rh—C1 1.986(5), C1—C2 1.162(7), C2—C3 1.490(9):
Rh-Hg—C(23) 175.5(1), Hg—Rh—Cl 91.28(3), Hg—Rh—P(i)
94.33(3), Hg—-Rh—P(2) 92.99(3), Hg—Rh—C(1) 98.5(2),
P(1)-Rh—P(2) 172.55(4), C1-Rh—C(1) 179.0(1), Rh—C(1)—C(2)
177.9(5), C(1)-C(2)—C(3) 178.6(7), Cl—Rh—P(1) 90.63(4),
Cl-Rh—P(2) 90.57(4), C(3)-0—C(4) 116.1(1)

The most interesting feature of the structure of 6d, how-
ever, is the short Rh—Hg bond length of 2.5008(4) A. This
distance is significantly shorter than the sum of the covalent
radii (2.69 A) and would be consistent with a postulated
d.-p, bond('3l, There are other compounds known with a
longer Rh~Hg bond ranging from 2.6 to 2.8 Al but be-
cause these are all di- and oligomeric or metal clusters, hav-
ing the HgX,, ligand in a bridging position, a fair compari-
son is difficult to draw. To our knowledge, 6d is the first
monomeric dimetallic Rh-Hg complex that has been
characterized by X-ray diffraction.

M. Baum, N. Mahr, H. Werner

Reactions of Alkynylstannanes with Complexes
trans-[Rh(C=CSiMe3)(L)(PiPr;),}

Since we had found that bis(alkynyl)hydridorhodium(IIT)
and alkynyl(vinylidene)rhodium(I) derivatives can be pre-
pared from trans-[Rh(C=CR)(L)(PiPr;),] (R = alkyl and
aryl) and terminal alkynes!'®, we were interested whether
the recently isolated complexes 7 and 8% could be used for
the same purpose. The first attempt failed. Treatment of a
solution of 8 in pentane at —78°C with HC=CSnMe; fol-
lowed by slow warming to room temperature only led to
decomposition. In contrast, the reaction of 8 with
HC=CSnPh; under the same conditions yielded a colorless
solid which according to elemental analysis and spectro-
scopic data is the octahedral complex 9. It is derived by
oxidative addition of the alkynylstannane to the metal
center of the square-planar rhodium(I) compound 8 and
presumably contains the two alkynyl ligands in ¢rans posi-
tion. The IR spectrum of 9 displays a strong, somewhat
broadened band at 2033 cm™!, which is assigned to the
asymmetric C=C stretching mode, as well as a v(Rh—H)
band at 2118 cm™!. Although compound 9 is stable under
argon, it decomposes quite rapidly in solution and in this
respect resembles the alkynylchlorohydridorhodium(III) de-
rivative 3.

PiPrs
s .
L—Rh—C=C—SiMes
/
PiPrs
7.8
L=CaHs (7) L=py (8)

+ PhsSnC=CCH,0Me + PhySnC=CH 1

PhsSn pipPry fl* PiPrs
7
Me3Si ~C=C—Rh—C=C-CH,OMe Ph3Sn—C=C—Rh—C=C-SiMes
PiPrs iPrsP N
9

Whereas treatment of the ethene complex 7 with
Ph;SnC=CMe or Ph3;SnC=CSnPh; only leads to undefined
decomposition products, the reaction of 7 with an equimo-
lar amount of Ph;SnC=CCH,0OMe in THF at —20°C af-
fords the violet compound 10 in 81% yield. Our original
assumption that 10 should be either an alkyne or a vinyl-
idene complex with the composition trans-[Rh-
(C=CSiMe;)(Ph;SnC=CCH,0Me)(PiPr;),] or trans{Rh(C=
CSiMe;)(=C=C(SnPh;3;)CH,OMe)(PiPr;),],  respectively,
has not been substantiated by NMR spectroscopy. While
the 3'P-NMR spectrum shows a broad signal at room tem-
perature, upon cooling to —70°C a sharp doublet at 6 =
37.12 is observed with J(RhP) = 99.7 Hz which is much
smaller than in square-planar alkyne- or vinylidenerho-
dium(I) complexes containing a linear [Rh(PiPr;),] unit.
Furthermore, the large Sn-P coupling of 93.8 Hz, deter-
mined from the ''7'19Sn satellites, is equally inconsistent
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with the original assumption and indicates the presence of
a direct Rh—Sn bond.

In order to support this proposal, the five-coordinate hy-
drido(stannyl)rhodium compound 11 has been prepared
from 1 and triphenylstannane (see eq. 2). Although it can-
not be unambiguously established whether the geometry of
11 corresponds to a trigonal bipyramid or a square-based
pyramid, the important point is that the *'P-NMR data are
very similar to those of 10. The Rh-P coupling is 107 Hz
and the Sn-P coupling (determined from the satellites) 112
Hz which is of the same order of magnitude as those found
for other compounds with a Rh—~Sn bond!!7~29],

I’Prsr "
+ PhsSnH
1 — - Cl—Rh\/ (2)
| “SnPhs
iPrsP
11

The composition of the Rh—S8n dimetallic complex 10
has been confirmed by elemental analysis. Although the
deep color differs from that of 11, it is in agreement with
the properties of other five-coordinate stannylrhodium
compounds such as [Rh(C=CPh),(SnMe3)(PPh;),]?!! and
the polymer [Rh(PPh3),(SnMe;)(C=C—p-CcHy—CsHu—p-
C=C-)],/?%. As far as the mechanism of formation of 10 is
concerned, we assume that in the initial step a displacement
of the ethene by the alkyne occurs which is followed by a
rearrangement of the supposedly labile intermediate trans-
[Rh(C=CSiMe;)(Ph3;SnC=CCH,0OMe)(PiPr3),] to give the
final product.

Discussion

The work described here has confirmed that not only 1-
alkynes HC=CR and the corresponding SiMe; and SiPh,
derivatives but also alkynyltriphenylstannanes PhySnC=CR
can be transformed in the coordination sphere of rhodium
to give the isomeric vinylidene :C=C(SnPh;)R. Although
no intermediates could be detected, it seems most probable
that in the first step of the reaction an alkyne complex
trans-[RhCI(RC=CSnPh;)(PiPr3),] is formed which quickly
rearranges to give the vinylidenerhodium isomer. With re-
gard to the mechanism of the rearrangement we assume
that the 1,2-SnPh; shift proceeds in a concerted way by an
initial slippage of the alkyne to an m! geometry. On the
basis of MO calculations, such a reaction pathway has also
been considered as energetically preferred for the 1,2-H
shift in the 18-electron system [CsHsMn(CO),-
(HC=CR)]3l. The second possibility, namely the stepwise
isomerization of trans-[RhCI(RC=CSnPh;)(PiPr;),] via
trans-[RhCI{C=CR)SnPh;)(PiPr;3),] to give trans-
[RhCl(=C=C(SnPh3)R)(PiPr;),] cannot be excluded al-
though the kinetic stability of compound 10 is to be held
against this proposal.

The course of the reaction of the stannyl-substituted vi-
nylidene complexes with PhHgCl also deserves some com-
ments. As it has already been mentioned, according to the
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reactivity of compounds 2a—h toward acidic substrates, we
originally expected a replacement of the SnPh; by the HgPh
group at the B-carbon atom of the vinylidene unit. Al-
though this mechanistic pathway is still conceivable, the bet-
ter alternative seems to be an attack of the electrophilic
organomercury halide on the electron-rich metal center. It
is well-known®* that half-sandwich-type rhodium(l) com-
plexes such as [CsHsRh(CO),] or [CsHsRh(dien)] give 1:1
adducts with HgX,, and a similar adduct may also be
formed from 2b—j and PhHgCl. A subsequent shift of the
chloride from mercury to the vinylidene a-carbon may
generate a vinylrhodium intermediate (containing a
Rh—CCl=C(SnPh);R linkage) which by Ph,SnCl abstrac-
tion would finally give the Rh—Hg product. We note in this
context that vinylidenerhodium(I) complexes of the general
composition [CsHsRh(=C=CHR)(PiPr;)] also react with
mercury halides HgXX' to afford after elimination of HX
piano-stool-type compounds [CsHs;Rh(C=CR)(HgX')-
(PiPr,)]29,

We thank the Deutsche Forschungsgemeinschaft, the Volkswagen-
Stiftung, and the Fonds der Chemischen Industrie for financial sup-
port. We also gratefully acknowledge support by Mrs. U Neumann,
Mrs. R. Schedl, and C. P. Kneis (elemental analysis and DTA), Mrs.
M. L. Schifer, and Dr. W. Buchner (NMR measurements) as well
as the Degussa AG (chemicals).

Experimental

All experiments were carried out under argon with the Schlenk-
tube technique. The starting materials [RhCI(PiPrs3),], (1),
Me;SnC=CR[S], Ph;SnC=CR26¢:27] Ph;SnC=CSnPh;%6¢-28, trans-
[Rh(C=CSiMe}(C;H)(PiPrs);] (7)), and rrans-[Rh(C=CSiMe;)-
(py)(PiPr3),] (8)1*! were prepared by published procedures. — Melt-
ing points: measured by DTA. — IR: Perkin-Elmer 1420. — 'H
NMR: Jeol FX 90 Q, Bruker AC 200, Bruker AMX 400, vt =
virtual triplet.

1. Reaction of [RhCI(PiPr;);], (1) with Me;SnC=CR: A solu-
tion of 100 mg (0.22 mmol for n= 1) of 1 in 10 ml of hexane
was treated at —30°C with an equimolar amount of the alkyne
Me;sSnC=CR (R = H, 7Bu, Ph, CO,Me). A gradual change of
color from red to red-violet occurred. After the solution had been
concentrated in vacuo to ca. 1 ml and then stored at —78°C, violet
crystals precipitated which, by comparison with an authentic
sample, were identified as trans-[RhCl(=C=CHR)(PiPr;),]"*",
Yield 50—70%.

2. trans-[ RhCl(=C=C(SnPh3)H)(PiPr;);] (2a): A solution of
80 mg (0.17 mmol for n = 1) of 1 in 3 ml of THF was treated at
—78°C with 70 mg (0.19 mmol) of Ph;SnC=CH. After the solution
had been stirred for 20 min the solvent was removed, the residue
was dissolved in 2 ml of ether, and 5 ml of pentane was added to
the ethereal solution. A red solid precipitated which was filtered
off, washed with small amounts of pentane, and dried in vacuo;
yield 119 mg (82%), m.p. 106°C (dec.). — IR (KBr): v(C=C) =
1634 cm~1. — 'H NMR (90 MHz, C4Dg): 8 = 7.63—7.06 (m, 15H,
CgHs), 2.81 (m, 6H, PCHCHj;), 1.27 [dvt, N = 134, J(HH) = 6.9
Hz, 36H, PCHCH;], ~0.09 [dt, J(RhH) = 1.2, J(PH) = 2.9 Hz,
1H, H]. — 3C NMR (50.3 MHz, C¢Dg): 8 = 271.27 [dt, J(RhC) =
58.4, J(PC) = 15.6 Hz, Rh=C=C], 138.61, 137.15, 129.47, 128.86
(all s, C¢Hs), 82.18 [dt, J(RhC)= 19.1, JPC)= 5.7 Hz,
Rh=C=(], 23.82 [vt, N = 19.8 Hz, PCHCH3], 20.39 (s, PCHCH.).
— 3P NMR (81.0 MHz, C¢Dg): 6 = 42.57 [d, J(RhP) = 136.3,
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J(SnP) = 16.1 Hz]. — CigHgCIP,RESn (833.9): caled. C 54.73,
H 7.01; found C 55.06; H 6.56.

3. trans-[RhCl(=C=C(SnPh;)CH;)( PiPr3),] (2b): A solution
of 120 mg (0.26 mmol for n = 1) of 1 in 5 ml of THF was treated
at —78°C with 106 mg (0.27 mmol) of Ph;SnC=CCHj; and during
30 min slowly warmed to room temp. A change of color from red
to violet occurred. The solution was concentrated to ca. 1 ml in
vacuo, and the concentrate was extracted three times with 5 ml of
pentane each. The combined extracts were brought to dryness in
vacuo, and the residue was dissolved in 2 ml THF/ether (1:1). After
the solution had been stored at —40°C a violet microcrystalline
powder was obtained; yield 156 mg (70%); m.p. 102°C (dec.). —
IR (CH,CL): v(C=C) = 1670 cm™~!. — 'H NMR (90 MHz, C4Dy):
& =1771-7.27 (m, 15H, C¢Hs), 2.74 (m, 6H, PCHCH,), 2.14 [dt,
J(RhH) = 0.6, J(PH) = 2.1, J(SnH) = 48.8 Hz, 3H, =CCHj3], 1.32
[dvt, N = 12,9, J(HH) = 6.9 Hz, 18H, PCHCH,], 1.19 [dvt, N =
13.0, J(HH) = 7.0 Hz, 18H, PCHCH;]. — 3C NMR (100.6 MHz,
C¢Dg): 6= 29222 [dt, J(RhWC)= 62.1, J(PC)= 155 Hz,
Rh=C=C(], 138.47, 137.66, 129.45, 128.74 (all s, CcsHs), 98.84 [dt,
J(RhC) = 15.8, J(PC) = 6.4 Hz, Rh=C=(], 24.07 [vt, N = 19.1
Hz, PCHCHj;], 20.65, 20.19 (both s, PCHCHS), 3.78 (s, =CCHs;).
— 3P NMR (36.2 MHz, C¢Dy): § = 40.87 [d, J(RhP) = 134.8 Hz].
— C35HgoCIP,RhSn (847.9): caled. C 55.25, H 7.13; found C 55.48,
H 7.61.

4. trans-[ RhCl(=C=C(8nPh3)CsHs)( PiPry), ] (2¢): A solution
of 130 mg (0.28 mmol for n = 1) of 1 in 5 ml of THF was treated
at —50°C with 128 mg (0.28 mmol) of Ph3;SnC=CC4Hs. With con-
tinuous stirring the solution was warmed to room temp., and then
the solvent was removed. The oily residue was dissolved in 5 ml of
pentane, the solution was filtered, and the filtrate was concentrated
to ca. 2 ml in vacuo. After the concentrate had been cooled to
—78°C, violet crystals precipitated which were filtered off, washed
with small amounts of pentane and dried in vacuo; yield 142 mg
(55%), m.p. 114°C (dec.). — IR (KBr): v(C=C) = 1630 cm~'. —
'H NMR (200 MHz, C¢Dg): & = 7.82—7.14 (m, 20H, C¢Hs), 2.74
(m, 6H, PCHCH;), 1.33 [dvt, N = 13.6, J(HH) = 6.9 Hz, 18H,
PCHCH5], 1.19 [dvt, N = 13.4, J(HH) = 6.8 Hz, 18H, PCHCH;].
— 13C NMR (50.3 MHz, C¢Dg): § = 295.14 [dt, J(RhC) = 60.1,
J(PC) = 16.2 Hz, Rh=C=C], 138.18, 136.88, 136.67, 135.37,
129.95, 129.78, 125.70 (all s, C¢Hs), 112,13 [dt, J(RhC) = 14.8,
J(PC) = 6.2 Hz, Rh=C=C(], 24.68 [vt, N = 19.8 Hz, PCHCHj],
20.79, 2040 (both s, PCHCHj;). - 3P NMR
(36.2 MHz, C¢Dg): 6= 40.80 {d, J(RhP)= 137.7 Hz]. —
C44HeCIP,RhSn (910.0): caled. C 58.08, H 6.87; found C 58.40,
H7.21.

5. trans-{ RhCl(=C=C{(SnPh3;) CH,O0H ) ( PiPrs:);] (2d): A solu-
tion of 201 mg (0.44 mmol for n = 1) of 1 in 10 m! of THF was
treated with 177 mg (0.44 mmol) of Ph;SnC=CCH,0OH at room
temp. After the solution had been stirred for 20 min the solvent
was removed, and the oily residue was dissolved in 5 ml of ether.
Pentane was added to the ethereal solution until a precipitate had
formed. The violet solid was filtered off, washed with 2 ml of pen-
tane and ether and dried in vacuo; yield 291 mg (77%), m.p. 99°C.
— IR (KBr): v(OH) = 3420, v(C=C) = 1660 cm~*. — 'H NMR
(200 MHz, C¢Dy): 8 = 7.93—7.17 (m, 15H, C¢Hs), 4.53 [s,
J(SnH) = 57.4 Hz, 2H, CH,0H], 2.76 (m, 6H, PCHCH,), 1.34
[dvt, N = 13.5, J(HH) = 6.9 Hz, 18H, PCHCH,;], 1.20 [dvt, N =
13.3, JLHH) = 6.8 Hz, 18 H, PCHCH}], signal of OH not exactly
located. — '*C NMR (50.3 MHz, CsDy): 8 = 266.02 [dt, J(RhC) =
60.0, J(PC) = 15.3 Hz, Rh=C=C]}, 138.97, 138.09, 129.73, 129.07
(all s, C¢Hs), 102.51 [dt, J(RhC)= 17.6, J(PC)= 5.3 Hz,
Rh=C=(], 50.13 (s, CH,OH), 24.38 [vt, N = 20.5 Hz, PCHCH3;],
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20.91, 20.51 (both s, PCHCH,). — *'P NMR (81.0 MHz, C4Dy):
§= 4222 [d, JRhP)= 1352, J(SnP)= 17.6 Hz. —
C35Hg,CIOP,RhSn (863.9): caled. C 54.22, H 7.00; found C 54.22,
H 7.39.

6. trans-[ RhCl(=C=C(SnPh3) CH,OMe) ( PiPr;),] (2¢): A solu-
tion of 130 mg (0.28 mmol for n = 1) of 1 in 5 ml THF was treated
with 130 mg (0.31 mmol) of Ph;SnC=CCH,OMe at room temp.
Almost spontaneously a color change from red to dark-violet oc-
curred. The solvent was removed, the oily residue was dissolved in
2 ml of ether, and 10 ml of pentane was added to the etheral solu-
tion. After the solution had been stored at 0°C, violet crystals pre-
cipitated which were collected by filtration, washed with small am-
ounts of pentane (0°C) and dried in vacuo; yield 199 mg (80%),
m.p. 110°C (dec.). — IR (KBr): v(C=C) = 1680 cm™!. — 'H NMR
(200 MHz, Cg¢Dg): 8= 7.91-7.18 (m, 15H, C¢Hs), 4.36 [s,
J(SnH) = 56.2 Hz, 2H, CH,OCH;], 2.78 (m, 6H, PCHCH,), 2.75
(s, 3H, CH,OCH5;), 1.35 [dvt, N = 13.5, J(HH) = 6.8 Hz, 18H,
PCHCH;], 1.22 [dvt, N = 134, JLHH) = 6.8 Hz, 18H, PCHCH;].
— I3C NMR (50.3 MHz, CD,Cl,): § = 265.47 [dt, J(RhC) = 59.2,
J(PC) = 15.3 Hz, Rh=C=C], 139.23, 138.13, 129.52, 128.88, (all
s, CgHs), 100.73 [dt, J(RhC) = 17.8, J(IPC) = 54 Hz, Rh=C=(],
59.77 (s, CH,OCH3), 57.99 (s, CH,OCH,), 24.36 [vt, N = 19.7 Hz,
PCHCH;], 20.86, 20.48 (both s, PCHCH;). — 3'P NMR (81.0
MHz, C¢Dg): & = 42.44 [d, J(RhP) = 135.9, J(SnP) = 18.2 Hz]. —
C4oHg2CIOP,RhSn (877.9): caled. C 54.72, H 7.12, Rh 11.72, Sn
13.52; found C 54.92, H 7.16, Rh 11.45, Sn 13.70.

7. trans-[ RhCl(=C=C(SnPh;) CMe;OH)( PiPr3),] (2f): A solu-
tion of 100 mg (0.22 mmol for n = 1) of 1 in 10 ml of THF was
treated at —78°C with 94 mg (0.22 mmol) of Ph;SnC=CCMe,OH
and then slowly warmed to room temp. A change of color from
red to dark-blue occurred. The solvent was removed, the residue
was dissolved in 2 ml of ether (0°C), and pentane was added to the
solution until a precipitate could be observed. After storage at 0°C
for 12 h, the dark microcrystalline solid was collected by filtration,
washed twice with 4 ml of pentane/ether (0°C) and dried in vacuo;
yield 171 mg (88%), m.p. 94°C. — IR (CH,Cl,): v(OH) = 3390,
v(C=C)= 1635 cm™!. — '"H NMR (200 MHz, C,D¢): 6=
8.09—7.05 (m, 15H, C¢Hs), 2.83 (m, 6H, PCHCH;), 1.34 [s, 6H,
C(CH,),0H], 1.30 [dvt, N= 13,5, JHH)= 7.0 Hz, 18H,
PCHCH;], 1.20 [dvt, N = 13.3, J(HH) = 6.8 Hz, 18H, PCHCH;],
signal of OH not exactly located. — '*C NMR (50.3 MHz, C¢Dy):
&= 26294 [dt, J(RhC) = 60.6, J(PC) = 14.5 Hz, Rh=C=(],
140.12, 138.39, 130.14, 129.57 (all s, C¢Hs), 117.45 [dt, J(RhC) =
16.5, J(PC) = 5.3 Hz, Rh=C=(], 65.61 [s, C(CH3),0H], 34.37 [s,
C(CH;),0H], 25.50 (vt, N = 19.7 Hz, PCHCH,;), 22.38, 21.65
(both s, PCHCH;). — *'P NMR (81.0 MHz, C4Dy): 6 = 39.40 [d,
JRhP)= 1363, J(SnP)= 19.5 Hz]. — C4HgCIOP,RhSn
(891.95): caled. C 55.21, H 7.23; found C 55.65, H 7.07.

8. trans-[RhCl(=C=C(SnPh;)CH(CH;)OH)(PiPrs),] (2g): A
solution of 116 mg (0.25 mmol for n = 1) of 1 in 5 ml of THF was
treated at —78°C with 106 mg (0.25 mmol) of
Ph;SnC=CCH(CH;)OH and then slowly warmed to room temp.
The solvent was removed, the oily residue was extracted three times
with 10 ml of pentane each, and the combined extracts were con-
centrated to ca. 5 ml in vacuo. After the concentrate had been
stored at —78°C, red crystals precipitated which were collected by
filtration, washed with small amounts of pentane (0°C) and dried
in vacuo; yield 188 mg (85%), m.p. 104°C (dec.). — IR (KBr):
v(OH) = 3400, v(C=C) = 1645 cm~!. — 'H NMR (400 MHz,
CsDyg): 8= 8.06—7.10 (m, 15H, C¢Hs), 5.08, 5.06 [both q,
JHH) = 5.1, J(SnH) = 54.8 Hz, 1H, CH(CH3)OH), 2.85, 2.78
(both m, 6 H, PCHCH3), 1.46, 1.45 [both s, br, 3H, CH(CH5)OH],
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1.36, 1.34 [both dvt, N = 13.6, J(LHH) = 7.5 Hz, 18H, PCHCHj;],
1.24, 1.20 [both dvt, N = 13.6, J(HH) = 7.2 Hz, 18 H, PCHCH;],
Signal of OH not exactly located. — '3C NMR (100.6 MHz, C¢Dg):
& = 264.59 [dt, J(RhC) = 58.8, J(PC) = 14.2 Hz, Rh=C=C],
138.16, 137.28, 129.12, 128.53 (all s, C¢Hs), 109.06 [dt, J(RhC) =
17.8, J(PC) = 4.9 Hz, Rh=C=(], 57.17 [s, CH(CH;)OH], 27.59 [s,
CH(CH,)OH], 24.18 [dd, 'J(PC)= 11.5, 3J(PC)= 79 Hz,
PCHCHS,], 23.87 [dd, 'J(PC) = 11.5, 3J(PC) = 7.5 Hz, PCHCHs],
20.72, 20.26, 20.16 (all s, PCHCH;). — 3'P NMR (162.0 MHz,
C¢Dy): & = 40.81, 40.74 [both d, J(RhP) = 135.8 Hz, J(PP) not
resolved]. — C4oHg,ClIOP,RhSn (877.9): caled. C 54.72, H 7.12;
found C 5442, H 6.91.

9. trans-[ RhCl(=C=C(SnPh;) CH(Ph)OH)(PiPr;),] ~ (2h):
Analogously as described for 2g by using 125 mg (0.27 mmol for
n = 1) of 1 and 131 mg (0.27 mmol) of Ph;SnC=CCH(Ph)OH as
starting materials; red microcrystalline solid, yield 175 mg (68%),
m.p. 100°C. — IR (KBr): v(OH) = 3380, v(C=C) = 1665 cm .. —
'H NMR (400 MHz, C¢Dg): & = 8.04—6.91 (m, 20H, CsHs), 6.06
[s, J(SnH) = 44.9 Hz, 1H, CH(Ph)OH], 2.85, 2.49 (both m, 6H,
PCHCH,), 1.75[s, 1H, CH(Ph)OH], 1.40, 1.21 [both dvt, N = 12.2,
J(HH) = 7.0 Hz, 18H, PCHCH,), 1.16, 1.11 [both dvt, N = 13.8,
J(HH) = 7.0 Hz, 18H, PCHCH;). — *C NMR (100.6 MHz,
C¢D¢): 8= 263.07 [dt, J(RhC)= 60.5, J(PC)= 19.8 Hz,
Rh=C=(], 141.37, 138.44, 137.06, 129.29, 128.88, 128.39, 127.86,
127.02 (all s, C¢Hs), 110.11 [dt, JRhC) = 17.8, J(PC) = 4.9 He,
Rh=C=(], 62.19 [s, CH(Ph)OH], 24.09, 23.61 [both dd, 'J(PC) =
114, 3J(PC) = 7.6 Hz, PCHCH,], 20.72, 20.19, 20.11 (all s,
PCHCH,). — P NMR (162.0 MHz, C,Dy): 5 = 40.87, 40.74 [both
d, J(RhP) = 134.9 Hz, J(PP) not resolved]. — C4sHg,CIOP,RhSn
(940.0). caled. C 57.50, H 6.86; found C 56.93, H 6.99.

10. trans-[RhCI(=C=C(SnPh;)SiMe;)(PiPr;),] (2i): A solu-
tion of 135 mg (0.29 mmol for n = 1) of 1 in 10 ml of THF was
treated at —40°C with 135 mg (0.30 mmol) of Ph;SnC=CSiMe;.
The solution was warmed to room temp., stirred for 30 min, and
then brought to dryness in vacuo. The residue was extracted with
5 ml of pentane, the extract was concentrated to ca. 2 ml, and the
concentrate was stored at —78°C. Red crystals precipitated which
were collected by filtration, washed with small amounts of pentane
(0°C) and dried in vacuo, yield 214 mg (80%), m.p. 58°C (dec.). —
IR (hexane): v(C=C) = 1638 cm™'. — 'TH NMR (200 MHz, C¢Dy):
8 = 7.54—7.05 (m, 15H, C¢Hs), 2.76 (m, 6 H, PCHCH};), 1.35 [dvt,
N =134, J(HH) = 6.8 Hz, 18H, PCHCH,}, 1.20 [dvt, N = 13.2,
J(HH) = 6.7 Hz, 18H, PCHCHS3], 0.13 (s, 9H, SiCH;). — 13C
NMR (100.6 MHz, C¢Dg): 8 = 259.82 [dt, JIRhC) = 63.8, J(PC) =
14.0 Hz, Rh=C=C], 139.72, 138.16, 129.43, 128.65 (all s, CsHs),
86.50 [dt, J(RhC) = 16.8, J(PC) = 3.9 Hz, Rh=C=C(], 24.31 (vt,
N = 18.8 Hz, PCHCH,), 21.08, 20.44 (both s, PCHCHj;), 3.24 (s,
SiCH;). — *P NMR (81.0 MHz, C¢Dg): & = 41.50 [d, J(RhP) =
136.6 Hz]. — C4HgCIP,RNSiSn (906.1): caled. C 54.35, H 7.34;
found C 54.97, H 7.81.

11. trans-[RhCl(=C=C(SnPh;),)(PiPr;),] (2j): A solution of
125 mg (0.27 mmol for n = 1) of 1 in 10 ml of THF was treated at
—40°C with 210 mg (0.29 mmol) of PhySnC=CSnPh;. The solution
was slowly warmed to room temp., and after 30 min the solvent
was removed. The residue was dissolved in 3 ml of ether (0°C), and
30 ml of pentane was added to the obtained solution. A light-red
crystalline solid precipitated which was collected by filtration,
washed twice with 2 ml of pentane each, and dried in vacuo, yield
264 mg (82%), m.p. 83°C (dec.). — IR (KBr): W(C=C) = 1640
cm~!. — 'H NMR (200 MHz, C¢Dg): 8 = 7.78— 7.10 (m, 30H,
CeHs), 2.77 (m, 6 H, PCHCH3), 1.31 [dvt, N = 134, J(HH) = 6.9
Hz, 36 H, PCHCH;]. — '3C NMR (50.3 MHz, [Dg]THF): & =

Chem. Ber. 1994, 127, 1877—1886

1883

273.39 [dt, J(RhC) = 58.0, J(PC) = 15.5 Hz, Rh=C=C}, 138.73,
138.33, 131.19, 130.34 (all s, C¢Hs), 83.92 [dt, J(RhC) = 18.8,
J(PC) = 5.2 Hz, Rh=C=(], 24.45 (vt, N = 19.1 Hz, PCHCH,),
21.79 (s, PCHCH;). — 3'P NMR (81.0 MHz, C¢Dy): & = 40.64 [d,
J(RhP) = 135.2, J(SnP) = 16.2 Hz). — Cs¢H,,CIP,RhSn, (1182.9):
caled. C 56.86, H 6.14, Rh 8.70, Sn 20.07; found C 57.01, H 6.30,
Rh 8.53, Sn 20.35.

12. Reaction of Complex 2a with Pyridine: A solution of 45 mg
(0.05 mmol) of 2a in 0.5 ml of benzene was treated in an NMR
tube with 10 ul of pyridine. After 1 h the formation of
[RhH(C=CSnPh;)Cl(py)(PiPr3),] (3) was detected by 'H-NMR
spectroscopy. The ratio of 2a:3 was approximately 4:1. The ad-
dition of excess pyridine as well as longer reaction times led to
increasing decomposition. — 3: 'H NMR (90 MHz, C¢D): 6 =
7.97-17.15 (m, 15H, C¢Hs), 7.02—6.62 (m, SH, CsHsN), 2.85 (m,
6H, PCHCH,), 1.13 [dvt, N= 134, J(HH)= 6.8 Hz, 36H,
PCHCH;], ~17.12 [dt, JJRhH) = 13.6, J(PH) = 13.4 Hz, 1H,
RhH]. — 3P NMR (36.2 MHz, C,Dy): & = 37.66 [d, J(RhP) =
98.8 Hz, dd in off-resonance].

13. Reaction of Complex 2d with CF;CO,H: A solution of 70 mg
(0.08 mmol) of 2d in 5 ml of benzene was treated with 7 ul (0.09
mmol) of CF;CO,H which led to a spontaneous change of color
from violet to green. After the solvent had been removed the resi-
due was dissolved in 5 ml of pentane. The solution was filtered,
and the filtrate was stored at —78°C. Green crystals precipitated
which were identified by 'H-NMR spectroscopy as irans-
[RhCl(=C=CHCH,OH)(PiPr3),] (4)#; yield 29 mg (72%).

14. Reaction of Complex 2h with CF;CO,H: Analogously as de-
seribed for the reaction of 2d by using 107 mg (0.11 mmol) of 2h
and 9 pl (0.11 mmol) of CF;CO,H as starting materials. The yellow
crystals obtained were identified by 'H-NMR spectroscopy as
trans-[RhCl(=C=C=CHPh)(PiPr;),] (5)®: yield 32 mg (49%).

15. [Rh(C=CCH;)Cl(HgPh)(PiPrs),] (6a): A solution of 108
mg (0.13 mmol) of 2b in 10 ml of toluene was treated with 42 mg
(0.13 mmol) of PhHgCl and stirred for 30 min at room temp. Dur-
ing that time, a change of color from violet to orange-red occurred.
The solvent was removed in vacuo, the oily residue was dissolved
in 2 ml of benzene, and pentane was added to the solution until a
white solid precipitated. The solution was filtered, the residue
washed with benzene/pentane (1:2), and the filtrate was concen-
trated in vacuo to ca. 1 ml. After 20 ml of pentane had been added
to the concentrate, an orange-red crystalline powder formed which
was collected by filtration, repeatedly washed with pentane and
dried in vacuo, yield 94 mg (95%), m.p. 100°C (dec.). — IR (KBr):
w(C=C) = 2090 cm~!. — 'H NMR (200 MHz, CDCly): & =
7.53-6.90 (m, SH, C¢Hs), 2.85 (m, 6H, PCHCH;), 1.63 [t,
J(PH) = 1.5 Hz, 3H, =CCHs], 1.38 [dvt, N = 14.0, J(HH) = 7.0
Hz, 18H, PCHCH,], 1.36 [dvt, N = 13.3, J(HH) = 6.8 Hz, 18H,
PCHCH;). — *'P NMR (81.0 MHz, CDCly): & = 46.58 [d,
J(RhP) = 101.7, J(HgP) = 144.2 Hz). — C,;H5,CIHgP,Rh (775.6):
caled. C 41.81, H 6.50; found C 42.18, H 6.50.

16. [Rh(C=CPh)CI(HgPh)(PiPr;),] (6b): — a) Analogously as
described for 6a by using 115 mg (0.13 mmol) of 2¢ and 42 mg
(0.13 mmol) of PhHgCl. An orange-red solid was obtained; yield
101 mg (95%). — b) A solution of 200 mg (0.44 mmol for n = 1)
of 1 in 10 ml of THF was treated at —78°C with 200 mg (0.44
mmol) of Ph;SnC=CPh and warmed to room temp. with stirring
over a period of 30 min. The solvent was removed, the residue was
dissolved in 10 ml of toluene and the solution treated with 137 mg
(0.44 mmol) of PhHgCl. The workup procedure was the same as
described for a); yield 313 mg (86%), m.p. 92°C (dec.). — IR (KBr):
v(C=C) = 2077 em~'. — 'H NMR (400 MHz, CDCly): § =
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7.60—6.88 (m, 10H, C¢Hs), 2.93 (m, 6H, PCHCHS), 1.40 [dvt, N =
13.7, J(HH) = 6.8 Hz, 18H, PCHCH;], 1.38 [dvt, N= 133,
JHH) = 6.7 Hz, 18H, PCHCH,]. — C NMR (100.6 MHz,
CDCly): 8 = 155.56 [dt, J(RhC) = 13.1, J(PC) = 1.7 Hz, ipso-C of
HgCHs), 137.59, 134.33, 129.72, 128.06, 128.04, 127.76, 124.42 (all
s, CeHs), 115.30 [dt, J(RRC) = 13.2, J(PC) = 1.8 Hz, Rh—C=(),
102.30 [dt, J(RhC) = 47.2, J(PC) = 15.6 Hz, Rh—C=C}, 23.02 (vt,
N = 20.8 Hz, PCHCH3), 20.76, 20.33 (both s, PCHCH,). — *'P
NMR (162.0 MHz, CDCly): &= 46.45 [d, J(RhP)= 100.8,
J(HgP) = 138.8 Hz]. — C3,Hs,CIHgP,Rh (837.7): caled. C 45.88,
H 6.26; found C 45.81, H 5.81.

17. [Rh(C=CCH,O0H)CIl(HgPh)(PiPr;),] (6¢): Analogously as
described for 6a by using 130 mg (0.15 mmol) of 2d and 48 mg
(0.15 mmol) of PhHgCl as starting materials. Crystallization from
toluene/pentane (1:5) gave orange-red crystals; yield 97 mg (81%),
m.p. 107°C (dec.). — IR (KBr): v(OH) = 3440, w(C=C) = 2082
cm~!. — 'TH NMR (200 MHz, CDCls): § = 7.74—6.95 (m, 5H,
Cg¢Hs), 4.14 (s, 2H, CH,0OH), 3.00 (m, 6H, PCHCH3), 2.40 (s, 1H,
CH,OH), 1.47 [dvt, N = 13.8, J(HH) = 6.9 Hz, 36 H, PCHCH,].
— I3C NMR (50.3 MHz, CDCl;): 8 = 155.98 [dt, J(RhC) = 13.0,
J(PC) = 1.7 Hz, ipso-C of C¢Hs), 134.94, 128.81, 127.71 (all s,
Ce¢Hs), 113.10 [dt, J(RhC) = 12.8, J(PC) = 3.3 Hz, Rh—C=(),
95.52 [dt, J(RhC) = 47.5, J(PC) = 16.6 Hz, Rh—C=C(], 54.85 (s,
CH,OH), 23.53 (vt, N = 19.9 Hz, PCHCH3), 21.42, 20.94 (both s,
PCHCH;). — 3P NMR (81.0 MHz, CDCl3): & = 46.59 [d,
JRhP) = 101.0, J(HgP)= 140.2 Hz]. — C,;H;,CIHgOP,Rh
(791.6): caled. C 40.97, H 6.37, Hg 25.34, Rh 13.00; found C 40.64,
H 6.30, Hg 25.80, Rh 13.40.

18. [Rh(C=CCH,OMe)CI{HgPh)(PiPr;},] (6d): A solution of
80 mg (0.09 mmol) of 2e in 5 m! of toluene was treated with 31 mg
(0.10 mmol) of PhHgCI and stirred for 30 min at room temp. A
change of color from violet to orange-red occurred. The solution
was concentrated to ca. 1 ml of vacuo, and 5 ml of pentane was
added. A white solid precipitated which was collected by filtration
and washed with toluene/pentane (1:5). The combined filtrates
were brought to dryness in vacuo, the residue was dissolved in 2
ml of toluene/pentane (1:3) and the solution was stored at —78°C.
Orange-red crystals formed which were collected by filtration,
washed with pentane and dried in vacuo; yield 70 mg (95%), m.p.
92°C. — IR (KBr): (C=C) = 2087 cm~'. — '"H NMR (400 MHz,
CDCl,): 8 = 7.62~6.96 (m, 5H, C¢Hs), 4.06 (s, br, 2H, CH,OCH;)
3.26 (s, br, 3H, CH,OCHs;), 2.86 (m, 6H, PCHCH3), 1.38 [dvt,
N =126, JHH) = 6.9 Hz, 18H, PCHCH;], 1.35 [dvt, N = 12.2,
JHH) = 6.6 Hz, 18H, PCHCH,]. — *C NMR (100.6 MHz,
CDClLy): 6 = 156.36 [dt, JIRhC) = 13.2, J(PC) = 1.9 Hz, ipso-C of
CeHs), 134.79, 128.64, 128.51 (all s, C¢Hs), 110.88 [dt, J(RhC) =
12.8, JIPC) = 1.6 Hz, Rh—C=()], 94.84 [dt, J(RhC) = 46.3,
J(PC)= 13.8 Hz, Rh—C=C], 63.24 (s, CH,OCH3) 56.73 (s,
CH,0OCHs;), 23.21 (vt, N = 20.7 Hz, PCHCH,;), 20.97, 20.23 (both
s, PCHCH;). — 3'P NMR (162.0 MHz, CDCl;): § = 46.57 [d,
J(RhP) = 101.4, J(HgP)= 142.7 Hz]. — CxHs,CIHgOP,Rh
(805.6): caled. C 41.75, H 6.51; found C 42.08, H 6.66.

19. [Rh(C=CCMe,OH)Cl(HgPh)(PiPr;),] (6€): Analogously
as described for 6a by using 160 mg (0.18 mmol) of 2f and 56 mg
(0.18 mmol) of PhHgCl as starting materials. Orange-yellow crys-
tals, yield 136 mg (92%), m.p. 127°C. — IR (KBr): v(OH) = 3430,

v(C=C)= 2079 cm~'. — 'H NMR (200 MHz, CDCl): 6 =
7.73—6.99 (m, SH, CsHs), 3.04 (m, 6H, PCHCHS,), 2.40 [s, 1 H,
C(CH,),0H], 1.48 [dvt, N= 13.5, JHH)= 7.0 Hz, 36H,

PCHCH;), 141 [s, 6H, C(CH3),OH]. — '3C NMR (50.3 MHz,
CDCly): § = 155.95 [dt, J(RRC) = 12.8, J(PC) = 1.8 Hz, ipso-C of
CeHs], 134.92, 129.72, 128.67 (all s, C¢Hs), 119.49 [dt, J(RhC) =
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12.9, J(PC)y= 1.5 Hz, Rh—C=(], 90.11 [dt, J(RhC) = 47.0,
J(PC) = 154 Hz, Rh—C=C], 67.64 [s, C(CH;),0OH], 32.70 [s,
C(CH;),0H], 23.38 (vt, N = 19.9 Hz, PCHCHj;), 21.26, 20.97
(both s, PCHCH;). — 3'P NMR (162.0 MHz, CDCl;): § = 46.58
[d, J(RhP) = 101.3, J(HgP) = 140.7 Hz]. — C,3Hs,CIHgOP,Rh
(819.6): caled. C 42.50, H 6.64, Hg 24.47, Rh 12.55; found C 41.93,
H 6.22, Hg 24.65, Rh 12.30.

20. [Rh(C=CCH(CH;)OH)CIl{HgPh)(PiPr;),] (6f): — a) Anal-
ogously as described for 6a by using 98 mg (0.11 mmol) of 2g and
42 mg (0.13 mmol) of PhHgCl as starting materials. After recrys-
tallization from toluene/pentane (1:10) red crystals were obtained;
yield 86 mg (96%). — b) A solution of 120 mg (0.26 mmol for n =
1) of 1 in 10 ml of THF was treated at —40°C with 126 mg (0.30
mmol) of Ph;SnC=CCH(CH;)OH and warmed to room temp.
with stirring over a period of 1 h. The solvent was removed and
the residue dissolved in 6 ml of toluene. After 85 mg (0.26 mmol)
of PhHgCl had been added, the solution was stirred for 2 h at room
temp. The further workup procedure was the same as described for
6a; yield 152 mg (72%), m.p. 96°C (dec.). — IR (KBr): v(OH) =
3425, v(C=C) = 2080 cm . — '"H NMR (200 MHz, CDCl;): § =
7.75-6.98 (m, 5H, C¢Hs), 440 [q, JHH)= 6.2 Hz, 1H,
CH(CH;)OH], 3.02 (m, 6H, PCHCH,), 240 [s, br, 3H,
CH(CH;)OH], 148 [dvt, N= 139, JHH)= 7.1 Hz, 18H,
PCHCH;], 1.47 [dvt, N = 13.0, J(HH) = 6.8 Hz, 18H, PCHCHj],
signal of OH not exactly located. — 3C NMR (50.3 MHz, CDCl,):
d = 156.00 [dt, J(RhC) = 13.3, J(PC) = 1.5 Hz, ipso-C of C4Hs],
134.96, 128.82, 128.72 (all s, C¢Hs), 117.17 [dt, J(RhC) = 12.7,
J(PC) = 1.8 Hz, Rh—C=(], 92.93 [dt, J(RhC) = 47.0, J(PC) =
157 Hz, Rh—-C=C], 61.57 [s, CH(CH3;OH], 2598 s,
CH(CH,)OH], 23.49 (vt, N= 20.8 Hz, PCHCH,;), 21.39, 20.96
(both s, PCHCH;). — 3'P NMR (162.0 MHz, CDCl): & = 46.56
[d, J(RhP) = 100.3, J(HgP) = 141.0 Hz]. — C,Hs,CIHgOP,Rh
(805.6): caled. C 41.75, H 6.51; found C 41.60, H 6.19.

21. [Rh(C=CCH(Ph)OH)CIl(HgPh)(PiPr;);] (6g): Analo-
gously as described for 6a by using 80 mg (0.09 mmol) of 2h and
27 mg (0.09 mmol) of PhHgCl as starting materials. After recrys-
tallization from toluene/pentane (1:10) a red microcrystalline solid
was obtained; yield 55 mg (74%), m.p. 81°C (dec.). — IR (KBr):
v(OH) = 3420, (C=C) = 2086 cm~!. — 'H NMR (400 MHz,
CDCly): 6 = 7.85-6.95 (m, 10H, C¢Hs), 5.32 [d, J(HH) = 5.2 Hz,
1H, CH(Ph)OH], 2.93 (m, 6H, PCHCH;), 1.87 [d, J(HH) = 5.2
Hz, 1H, CH(Ph)OH], 1.41 [dvt, N = 13.6, JJHH) = 6.9 Hz, 36H,
PCHCH;).— *'P NMR (81.0 MHz, CDCly): 6= 4674 [d,
JRhP)= 100.3, JHgP)= 140.7 Hz]. — C;3HsClHgOP>Rh
(867.7): caled. C 45.68, H 6.27; found C 45.13, H 5.64.

22. [Rh(C=CSiMe;)Cl(HgPh)(PiPr;),] (6h): ~ a) Analogously
as described for 6a by using 107 mg (0.12 mmol) of 2i and 38 mg
(0.12 mmol) of PhHgCl as starting materials. Recrystallization
from toluene/pentane (1:4) gave orange-red crystals; yield 93 mg
(95%). — b) A solution of 70 mg (0.13 mmol) of 7 in 5 ml toluene
was treated at —30°C with 40 mg (0.13 mmol) of PhHgCl. After
the solution had been stirred for 30 min, it was worked up as de-
scribed for 6a. Recrystallization from toluene/pentane (1:4) gave
orange-red crystals; yield 47 mg (44%), m.p. 147°C (dec.). — IR
(KBr): ¥ (C=C) = 2008 cm™!. — '"H NMR (200 MHz, C¢Dy): 6 =
7.56—7.03 (m, SH, C¢Hs), 2.91 (m, 6H, PCHCH,), 1.38 [dvt, N =
13.6, J(HH) = 7.2 Hz, 18H, PCHCH,;], 1.34 [dvt, N= 132,
JHH) = 6.9 Hz, 18H, PCHCHj,)], 0.19 (s, 9H, SiCH3). — *'P
NMR (81.0 MHz, C¢Dy): 6 = 46.87 [d, J(RhP) = 101.7, J(HgP) =
139.3 Hz). — C,H;5cClHgP,RhSi (833.75): caled. C 41.78, H 6.77;
found C 41.69, H 7.08.

23. [Rh(C=CSnPh;)Cl{HgPh)(PiPr;),] (6i): — a) Analogously
as described for 6a by using 115 mg (0.13 mmol) of 2j and 42 mg
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(0.13 mmol) of PhHgCl as starting materials. Recrystallization
from benzene/pentane (1:2) gave orange-red crystals; yield 101 mg
(72%). = b) A solution of 200 mg (0.44 mmol for n = 1) of 1 in
10 ml of THF was treated at —78°C with 320 mg (0.44 mmol) of
Ph3;SnC=CSnPh; and warmed to room temp. with stirring over a
period of 30 min. The solvent was removed, the residue was dis-
solved in 10 ml of toluene and the solution treated with 137 mg
(0.44 mmol) of PhHgCl. The workup procedure was the same as
described for a); yield 313 mg (65%), m.p. 85°C. — IR (KBr):
v(C=C) = 1980 cm~!. — 'H NMR (400 MHz, CDClL): &=
7.80—6.81 (m, 20H, C¢Hs), 2.95 (m, 6 H, PCHCH3), 1.30 [dvt, N =
13.2, J(HH) = 6.7 Hz, 36 H, PCHCH,]. — 3P NMR (36.2 MHz,
CeDg): & = 46.28 [d, J(RhP) = 101.1, J(HgP) = 139.2, J(SnP) =
10.3 Hz]. — C44Hs,ClHgP,RhSn (1110.6): caled. C 47.59, H 5.63;
found C 47.29, H 5.84.

24, [RhH(C=CSiMe;)(C=CSnPhs)(py)(PiPr;);] (9): A solu-
tion of 140 mg (0.23 mmol) of 8 in 8 ml of THF was treated at
—78°C with 87 mg (0.23 mmol) of Phy;SnC=CH and warmed to
room temp. with stirring over a period of 15 min. The solvent was
removed, and the residue was extracted three times with 4 ml of
ether each. The combined extracts were concentrated to ca. 2 ml,
and the concentrate was stored at —78°C. A white crystalline solid
precipitated which was collected by filtration, washed with pentane
and dried in vacuo; yield 101 mg (44%), m.p. 57°C (dec.). — IR
(KBr): v(RhH) = 2118, v(C=C) = 2033 cm~!. — '"H NMR (200
MHz, CsDg): 8 = 7.86—7.07 (m, 15H, C4Hs), 6.88—6.64 (s, SH,
CsH;sN), 3.03 (m, 6H, PCHCH3;), 1.19 [dvt, N = 13.0, J(HH) =
6.4 Hz, 36H, PCHCH;], 0.33 (s, 9H, SiCH;), —17.89 [dt,
J(RhH) = 17.0, J(PH) = 14.5 Hz, 1H, RhH]. — 3'P NMR (81.0
MHz, C¢Dy): 8 = 41.65 [d, J(RhP) = 98.1, J(SnP) = 8.8 Hz, dd in
off resonance]. — C43H7;,NP,RhSiSn (974.7): caled. C 59.15, H
7.45, N 1.44; found C 58.87, H 6.96, N 1.32.

25. [Rh(C=CCH,0Me)(C=CSiMe;) (SnPh;)(PiPr3),] (10): A
solution of 250 mg (0.46 mmol) of 7 in 10 ml of THF was treated
at —20°C with 191 mg (0.46 mmol) of Ph;SnC=CCH,0OMe and
stirred for 1 h. A change of color from red to violet occurred. The
solvent was removed in vacuo, and the oily residue was dissolved
in 5 ml of ether. Pentane was added to the solution until a violet
precipitate occurred, which was collected by filtration, washed
twice with 3 ml of pentane each, and dried in vacuo; yield 82 mg
(81%), m.p. 86°C (dec.). — IR (KBr): %(C=C) = 1995cm~!. — 'H
NMR (200 MHz, C¢Dg): 8 = 8.27—7.08 (m, 15H, C¢Hs), 4.45 (s,
2H, CH,OCH,;), 3.41 (s, 3H, CH,OCH,), 2.77 (m, 6 H, PCHCH,),
1.19[dvt, N = 13.6, J(HH) = 6.8 Hz, 36 H, PCHCH;], 0.43 (s, 9H,
SiCH,). — 3P NMR (36.2 MHz, C;DsCDs, 203 K): 8 = 37.12 [d,
J(RhP) = 99.7, J(SnP) = 93.8 Hz]. — C4sH; OP,RhSiSn (939.7):
caled. C 57.52, H 7.62, Rh 10.95, Sn 12.63; found C 57.78, H 7.40,
Rh 10.75, Sn 12.70.

26. [RRHCI(SnPhs)(PiPr;),] (11): A solution of 50 mg (0.11
mmol for n = 1) of 1 in 5 ml of THF was treated at —30°C with
39 mg (0.11 mmol) of Ph;SnH. A change of color from red to
yellow occurred. The solvent was removed in vacuo, the residue
was dissolved in 10 ml of pentane, and the solution was filtered.
The filtrate was concentrated in vacuo to ca. 3 ml, and the concen-
trate was stored at —78°C. Orange-yellow crystals precipitated
which were collected by filtration, washed twice with 2 ml of pen-
tane, and dried in vacuo; yield 70 mg (79%), m.p. 80°C (dec.). —
'H NMR (200 MHz, C¢Dg): § = 8.01—-7.04 (m, 15H, C¢Hy), 2.23
(m, 6 H, PCHCH,), 1.18 [dvt, N = 13.5, J(HH) = 6.9 Hz, 18H,
PCHCH;], 1.08 [dvt, N = 13.2, J(HH) = 6.7 Hz, 18 H, PCHCH}],
—17.77 [dt, J(RhH) = 14.2, J(PH) = 13.4 Hz, 1H, RhH]. — *'P
NMR (36.2 MHz, C¢Dg): & = 43.06 [d, J(RhP) = 107.0, J(SnP) =
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112.1 Hz, dd in off-resonance]. — C3sHsgCIP,RhSn (809.85): caled.
C 53.39, H 7.22; found C 53.23, H 6.83.

27. Determination and Refinement of the Structures of 2e and 6d:
The respective space groups and cell constants were determined on
an Enraf Nonius CAD4 diffractometer which was subsequently
used for the data collection. Cell constants were obtained by a
least-squares fit of 23-high-angle reflections using the CAD center-
ing routines and are listed along with other crystallographic data
and data collection parameters in Table 1. The crystal stability and
orientation was checked by measuring standard reflections every
hour. All calculations were performed on a Micro-VAX computer
using the program package SDP? from Enraf Nonius. Intensity
data were corrected for Lorentz and polarization effects. An em-
pirical absorption correction (y-scan method) was applied, the
transmission for 2e was 75.85% (max.: 99.89%), for 6d 50.94%
(max.: 99.84%). Both structures were solved by direct methods
(SHELXS-86). Atomic coordinates and anisotropic thermal par-
ameters of the nonhydrogen atoms were refined by full-matrix
least-squares (unit weights). The positions of all hydrogen atoms
were calculated according to ideal geometry (C—H distance 0.95
A) and were taken for the structure factor calculation. The six high-
est peaks of the last difference fourier synthesis of 6d were located
near the heavy atoms Rh and Hg. Further details of the crystal
structure investigations are available on request from the Fachinfor-
mationszentrum Karlsruhe, Gesellschaft fiir wissenschaftlich-tech-
nische Information mbH, D-76344 Eggenstein-Leopoldshafen, on
quoting the depository number CSD-58283, the names of the au-
thors, and the journal citation.

11 Part XXX: M. Schifer, J. Wolf, H. Werner, J Organomet. Chem.
1994, in press.
221 M. 1. Bruce, Chem. Rev. 1991, 91, 197—257. — @01 A B,
Antonova, A. A. Johansson, Usp. Khim. 1989, 58, 1197—-1230.
— 21 H, Werner, Angew. Chem. 1990, 102, 1109—1121; Angew.
Chem. Int. Ed. Engl 1990, 29, 1077—1089. — 241 H. Werner,
Nachr. Chem. Tech. Lab. 1992, 40, 435—444.
Representative examples: 2! B. M. Trost, G. Dyker, R. J. Kula-
wiec, J Am. Chem. Soc. 1990, 112, 7809—7811. — BPl A. G. M.
Barrett, J. Mortier, M. Sabat, M. A. Sturgess, Organometallics
1988, 7, 2553—-2561. — 31 L, S, Liebeskind, R. Chidambaram,
D. Mitchell, B. S. Foster, Pure Appl. Chem. 1988, 60, 27—34. —
[3d] R. Mahé, P. H. Dixneuf, S. Lécolier, Tetrahedron Lett. 1986,
6333—-6336. — 131 S, L. Buchwald, R. H. Grubbs, J Am. Chem.
Soc. 1983, 105, 5490—5491. — B R. Wiedemann, P. Steinert,
M. Schifer, H. Werner J Am. Chem. Soc. 1993, 115,
9864—9865. — 38l M. Schifer, N. Mahr, J. Wolf, H. Werner,
Angew. Chem. 1993, 105, 1377—1379; Angew. Chem. Int. Ed.
Engl 1993, 32, 1315-1318.
@D, Schneider, H. Werner, Angew. Chem. 1991, 103, 710—712;
Angew. Chem. Int. Ed. Engl 1991, 30, 700—702. — 481 H.
Werner, M. Baum, D. Schneider, B. Windmiiller, Organometal-
lics 1994, 13, 1089—~1097. — ¥ M. Baum, B. Windmiiller, H.
Werner, Z. Naturforsch., Teil B, 1994, 49, 859—869.
C. Elschenbroich, A. Salzer, Organometalichemie, 2. Aufl.,
Teubner Verlag, Stuttgart, 1988, p. 23.
1 S. J. Davies, B. F. G. Johnson, M. S. Khan, J. Lewis, J Chem.
Soc., Chem. Commun. 1991, 187—188.
1 Ual H, Werner, F. J. Garcia Alonso, H. Otto, J. Wolf, Z. Natur-
Jorsch., Teil B, 1988, 43, 722—726. — " H. Werner, U. Brekau,
Z. Naturforsch., Teil B, 1989, 44, 1438—1446.
al T. Rappert, O. Niirnberg, N. Mahr, J, Wolf, H. Werner, Or-
ganometallics 1992, 11, 4156—4164. — 8% H, Werner, T. Rap-
pert, Chem. Ber. 1993, 126, 669—678; H. Werner, T. Rappert,
R. Wiedemann, J. Wolf, N. Mahr, Organometallics 1994, 13,
2721-2727.
1 P. C. Chieh, J. Trotter, J Chem. Soc. A 1970, 911-914,
01 H. Werner, D. Schneider, M. Schulz, J Organomet. Chem. 1993,
451, 175—182.
1) H. Werner, J. Wolf, F. J. Garcia Alonso, M. L. Ziegler, O. Ser-
hadli, J Organomer. Chem. 1987, 336, 397—411.

2

B3

4

[5

It



1886

U213, M. Barlitch in Comprehensive Organometallic Chemistry
(Eds.: G. Wilkinson, F. G. A. Stone, E. W. Abel), vol. 6, Perga-
mon Press, Oxford, 1982, p. 983—1041.

(31 03 D, Seyferth, R. J. Spohn, J Am. Chem. Soc. 1969, 91,
6192—6193. — 31 O A Reutov, V. I. Sokolov, G. Z. Suleim-
anov, V. V. Bashilov, J Organomet. Chem. 1978, 160, 7T—16. —
(13 M, Crespo, O. Rossell, J. Sales, M. Seco, J Organomet.
Chem. 1984, 273, 415—421.

(14 1421 P Chow, D. Zargarian, N. ], Taylor, T. B. Marder, J. Chem.
Soc., Chem. Commun. 1989, 1545—1547. — 148 R Wiedemann,
Diplomarbeit, Universitit Wiirzburg, 1992,

(1151 R | A Jones, F. M. Real, G. Wilkinson, A. M. R. Galas, M.
B. Hursthouse, J Chem. Soc., Dalton Trans. 1981, 126—131. —
1381 3. S, Field, R. J. Haines, E. Meintjies, B. Sigwarth, P. H.
van Rooyen, J Organomet. Chem. 1984, 268, C43—-C47. —
(15 . Faraone, S. L. Schiavo, G. Bruno, G. Bombieri, J Chem.
Soc., Chem. Commun. 1984, 6—7. — U39 A Tiripicchio, F. J.
Lahoz, L. A. Oro, M. T. Pinillos, J Chem. Soc., Chem. Com-
mun. 1984, 936—937, — U131 L], Farrugia, J Chem. Soc., Chem.
Commun. 1987, 147—149, — 51 A Bianchini, L. J. Farrugia,
Organometallics 1992, 11, 540—548.

116l (16al T, Rappert, Dissertation, Universitit Wiirzburg, 1992. —
(1651 M, Schifer, Dissertation, Universitit Wiirzburg, 1994. —
{16l M. Schifer, J. Wolf, H. Werner, J. Chem. Soc., Chem. Com-
mun. 1991, 1341-1343,

U7 M. Kretschmer, P. S. Pregosin, M. Garralda, J Organomel.
Chem. 1983, 244, 175—181.

(8] M. Garralda, V. Garcia, M. Kretschmar, P. S. Pregosin, H.
Ruegger, Helv. Chim. Acta 1981, 64, 1150—1157.

%1 M. S. Holt, W. L. Wilson, J. H. Nelson, Chem. Rev. 1989, 89,
11—49.

1201 {J, Brekau, H. Werner, Organometallics 1990, 9, 1067—1070.

M. Baum, N. Mahr, H. Werner

211 B. Cetinkaya, M. F. Lappert, J. McMeeking, D. E. Palmer, J.
Chem. Soc., Dalton Trans. 1973, 1202—1208.

[22] M. S. Khan, S. J. Davies, A. K. Kakkar, D. Schwartz, B. Lin, B.
F. G. Johnson, J. Lewis, J Organomet. Chem. 1992, 424, 87—97.

(231, Silvestre, R. Hoffmann, Helv. Chim. Acta 1985, 68,
1461—1506.

1241 2421 D, ], Cook, J. L. Dawes, R. D. W. Kemmitt, J Chem. Soc.
A 1967, 1547—1551. — 2401 J L Dawes, R. D. W, Kemmitt, J
Chem. Soc. A 1968, 1072—1079. — 241 J L. Dawes, R. D. W.
Kemmitt, J Chem. Soc. A 1968, 2093—2095.

1251 H. Werner, J. Wolf, A. Héhn, J Organomet. Chem. 1985, 287,
395—407.

(26] (2621 R, West, C. S. Kraihanzel, Jnorg. Chem. 1962, 1, 967—969.
— B D, Seyferth, D. L. White, J Organomet. Chem. 1971, 32,
317-322. — 26 K. Jones, M. F. Lappert, Proc. Chem. Soc.
1964, 22-23. — 264 M. LeQuan, P. Cadiot, Bull Soc. Chim.
Fr. 1965, 35—44, — 261 M. G. Moloney, J. T. Pinhey, E. G.
Roche, J Chem. Soc., Perkin Trans. 1, 1989, 333—341.

271 2721 H, Hartmann, H. Honig, Angew. Chem. 1958, 70, 75. —
2781 W. P. Neumann, F. G. Kleiner, Tetrahedron Lett. 1964,
3779—-3782. — 7 M. F. Shostakovskii, R. G. Mirskov, V. G.
Chernova, V. K. Voronov, Izv. Akad Nauk SSSR, Ser. Khim.
1969, 2748—2751. — [’ H, Hartmann, H. Honig, Angew.
Chem. 1957, 69, 614. — 2721 M. LeQuan, C. R. Acad. Sci. 1960,
251, 730—732. — @1 C. S. Kraihanzel, M. L. Losee, J Or-
ganomet. Chem. 1967, 10, 427—-437.

(2] J, G. A. Luitjen, G. J. M. van der Kerk, Recl. Trav. Chim. Pays-
Bas 1964, 93, 295-300.

21 B. A. Frenz, The Enraf-Nonius CAD 4 SDP — a Real Time
System for Current X-Ray Data Collection and Structure Deter-
mination in Computing in Crystallography, Delft University
Press, Delft, Holland, 1978, pp 64—71.

[186/94]

Chem. Ber. 1994, 127, 18771886



