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Summary: Tin trihydride Os(Sr{Tp)L(PPh) [L = P(OMe}, the chemistry of the Efligands is very well knowhfor carbon,
P(OEt)] complexes were prepared by allowing chloro OsCl- the [M]-CHz; complexes of which lie at the heart of organome-
(Tp)L(PPh) complexes to react first with SnCind then with tallic chemistry. Some examples of [M]-Sitand [M]-Gek
NaBH, in ethanol. The complexes were characterized spectro- complexes have also been reported for silicon and germahium,
scopically and by the X-ray crystal structure determination of pyt only theoretical studies on model [M]-Spebmplexes are
the Os(Snk)(TpX P(OMe}} (PPhs) derivative. Reaction of tin described for tir.

trihydride complexes with Cfed to formate Os[SnEDC(H)y= In this communication we report the synthesis of the first

O}2l(Tp)L(PPH) derivatives. transition metal complexes containing tin trihydride as a ligand,
Organotin compounds have been widely used as ligands intogether with some reactivity studies that highlight the unprec-

transition metal chemistiy in order to modify the properties ~ edented insertion of CQnto the coordinateSn—H bond.

of complexes and often to improve their catalytic activity. The reaction of chloro OsCI(Tp)L(PBhcomplexes [Tp=

However, despite extensive studies, no example of a stabletris(pyrazolyl)borate; l= P(OMe}, P(OEt}] with SnCk, gives

complex containing the simplest of the tin ligands, trihydride trichlorostannyl Os(Sn@J(Tp)L(PPh) derivatives {), in about

Snhg, has ever been reported. This is somewhat surprising, as80% vyield. Treatment ofl with NaBH, in ethanol gives the

trinydridestannyl Os(Sngl(Tp)L(PPh) complexesZ) as white
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Scheme % Comparison of the three ©dN distances observed for tripodal
H H ligand Tp suggests ranking thgans influence of PP
5. B P(OMe}, and SnH molecules: the trihydridestannyl group
7A "N@ 7A "N@ appears to be the most effective in elongating the opposite
@N m\h e @N N@}“ Os—N bonds (Os-N = 2.183(5), 2.189(5) A, respectively, for
\'_:‘ e \’A:‘ the two independent molecules), followed by P(OM&)181-
...0s—SnClg ...Os—SnHg (5), 2.160(5) A) and PRN(2.147(5), 2.145(5) A).
PhgP"* / PhgP" / The IR spectra (KBr) of trihydridestannglcomplexes show
L L two absorptions between 1761 and 1718 &nattributed to the
1 2 vsnn Of the SnH ligand. In the spectra of labeled Os(SHD
a L = P(OMe}; (a), P(OEt} (b). (Tp)Y{ P(OEty} (PPh) (2by), the twovs,p bands were observed
at 1259 and 1238 cm.
The complexes were characterized spectroscopically*fiR, Diagnostic for the presence of tin trihydride as a ligand are

31p, 11950 NMR) and by X-ray crystal structure determinafion  bothH and!'9Sn NMR spectra. In the proton spectra, a doublet
of Os(SnH)(Tp){ P(OMe)} (PPh) (2a) (Figure 1). Compound  of doublets, with the characteristic satellites due to coupling
with 11950 and!’Sn, was observed at 2.484d) and 2.63 ppm
(2b) and attributed to Snidprotons. Thel'®Sn NMR spectra
appear as a quartet of doublets of doubletsa45.2 @a) and
—542.2 ppm 2b), due to coupling with the hydride and
phosphorus nuclei, fitting the presence of the $gkbup.

Use of the NaBH protocol to synthesize is rare in
organometallic tin chemistdf, which generally involves oxida-
tive addition or nucleophilic substitution reactions to coordinate
tin compounds to metal fragmeritdThe nature of the ancillary
ligands in stabilizing [Os]-Snklcomplexes Z) also seems to
be crucial, since both Tp and phosphitikgands are required
for the synthesis of stable tin trihydride derivativés.

Tin trihydride 2 complexes react with C¢kequentially to
give tin dihydride [Os]-SnkCI (3), hydride [Os]-SnHGI (4),
and trichloride [Os]-SnGl(1) complexes (Scheme 2).

Scheme 2
Figure 1. Perspective view of complex Os(SgTpX P(OMe})} - [Os]-SnHs ﬂ» [Os]-SnH,Cl ————»
(PPh) (2d), with thermal ellipsoids drawn at the 50% probabilit.y 2 3
o o B e e mopsnoen o, 2 o, s oo,
(5 05 Nb = 2.189(3)2 183(5), OPL— 2 315(1)2 82402, 08 * [05]= OSTRILPPH); L = P(OMe) @), PIOY, (b).
e o 2 oo A TGV ASM goth dinyaride OS(SnECI)(Tp) P(OMe)) (PPH) (32) and

monohydride Os(SnHG(Tp)X P(OMe)} (PPh) (4a) chlorostan-
2a crystallizes in the triclinicP1 space group, with two nyl derivatives were separated in pure form and characterized
independent molecules in the asymmetric unit. The two Os- by standard methods. Diagnostic were the proton-cou3fea
(SnH:)(Tp)Y{ P(OMe)} (PPh) molecules are very similar, and  NMR spectra, which appear as a triplet of doublets of doublets
Figure 1 shows the structure and numbering scheme of one ofat —274.1 ppm for dihydride3a and as a doublet of doublets
them. Osmium coordination is octahedral, with the monodentate Of doublets at-307.8 ppm for monohydridéa. Also of interest
PPh, P(OMe}, and SnH ligands arranged ifac geometry at was the shift of the tin hydride signal in the proton spectra on
the three sites left free by the tripodal tris(pyrazolyl)borate 90ing from complex2 to 4, which moved from 2.462@) to
molecule. The complex is chiral, but both enantiomers are 5-85 @a) and reached 9.22 ppm #a.

present in the centrosymmetric crystal.-€8n bond distances The reaction with CGlis classic for transition metal
(2.6360(5), 2.6473(5) A) fall in the range observed for the 29 hydrides*and indicates the polyhydridic character of the $nH
examples of compounds containing a terminat-GsXs bond group. Support for this hypothesis comes from the reaction with

reported in the crystallographic literature (2:61.73 A). The  carbon dioxide, which quickly reacted with Os(S)fTp)L-
Sn—H bond distancé8 range between 1.73 and 1.90 A. (PPh) to give tin formate Os[SntOC(H)=0}2](Tp)L(PPt)
derivatives §), which were isolated as solids and characterized
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unique reflectionsR(int) = 0.0466), 10 201 observed ¢ 20(1)), 14 118 (13) Related ruthenium Ru(SaHTp)L(PPh) [L = P(OMe), P(OELt}]

data, 826 parameters, 8 restraints, R10.0377, wR2= 0.0920 (onl > complexes have recently been prepared in our laboratory.

20(1)), R1= 0.0622, wR2= 0.1040 on all data. (14) (a) Muetterties, E. LTransition Metal HydridesMarcel Dekker:
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(Scheme 3). The reaction proceeds with the insertion of two and 7.81 $a) and 8.14 and 8.01 ppnblf) also appear in the
CO, molecules into two SaH bonds, to give the final tin spectra, which, in an HMQC experiment, were correlated with

hydridebis(formate) specids two singletd® at 158.2 and 157.%6) and 167.0 and 166.2 ppm
(5b) of the 13C spectra and attributed to the resonance of the

Scheme 3 two =CH formate groups, respectivel§16.19The 11950 NMR

H spectra appear as a doublet of doublets of doublets34tl.5
p co /H é (5a) a}nd —349.5 ppm Bb) due to coupling with phosphorus

[osj—sn..,, T [Os]—sn., .~ <0 nuclei and the hydride of the S§RC(H)=0}, group, fitting

2 N A8 the proposed formulation for the complexes.

H\c/ The behavior of [Os]Snklcomplexes toward Cgland CQ
\ highlights the hydridic nature of the Sglgroup and leads us
5 0 to regard our Os(Sr(Tp)L(PPh) species from two points of

® [Os] = Os(Tp)L(PPY); L = P(OMe} (a), P(OEL} (b). view, i.e., as either metal complexes containing $asia ligand

) ) ) ) ) or tin polyhydride complexes stabilized by the Os(Tp)L(EPh
Insertion of CQ into the M—H bond of classical hydridesis  fragment.
well-known*>1° and studied as an important step of its func-  \ye are currently extending experimental work to prepare

tionalization reactions. Insertion into the tin hydride bond has .iner tin trihydride complexes and study the influence of the
been reported in only one cdder a free BySnH compound, - stannyi group on the properties of the metal fragments.
so that our reaction on the [Os]-Sabroup is the first example

of insertion of CQ into the coordinate SAH bond?®.2.17
Complexes were isolated as white powders and character-
ized by spectroscopic methods. The IR spectra of bis(formate)
Os[SnH OC(H)=0},](Tp)L(PPh) complexes %) show one
strong band at 16761675 cnt! due tovsyy and two medium
absorptions at 16621629 cnt? attributed®*to the voccasym
of the twon'-formate O-C(H)=0 groups. In the high-frequency
region of!lH NMR spectra, a multiplet appears at 8.83)(and
9.60 ppm bb), with the characteristic satellites °Sn and
117Sn attributed to SnH proton resonances. Two singlets at 8.210M0606441
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