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Abstract—Reaction of [rans[Os(CO)z(dppe)2]2+ with [KHB(OPr‘);j gives the fo;myl complex trans-
[Os(CHO)CO)(dppe),l[SbF¢] which is thermally very stable the crystal structure shows it to have

trans stereochemistry and a long Os—C bond.

We have recently reported' the successful isolation of
CHERRIR TUTTIYA VORIPRRS VI TEGRT I Tivth TR Wim
©f monchydndic redncing agenis pp JRUFTOLIP-THF

*Author to whom correspondence should be ad-
chressed. »

(P-P= thP(CHz),,Pth, n =1, dppm; n =2, dppe). Al-
Serugh G oty TompleRs wit soffcnnty en foi
150a000 and cnaraciensaon, Ibey Oecomppse »HXD
half-lives of < 15 min in solution at room temperature.’
We now report the isolation of an analogous osmium
comMMEX WHLN D5 sUPSIADHA)Y MOYe mer).

Fig. 1. Solid state structure and atomic numbering scheme for the cation of trans-

[Os(CHOXCO)(dppe),JISbFJCH,Cl,.  C(1)-O(1),  1.181(11); Os-C(1),  2.155(28);

0s-C(1)-0(1),130.7(27); C(2)-0(2), 1.096(35); Os-C(2), 1.983(32); 0s-C(2)-0(2), 173.0(28);
C(1)-0s—C(2), 172.1(11). Angles in °, lengths in A.
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Treatment of trans[Os(CO),(dppe),lISbF¢),, prepared
from [OsCly(dppe)), CO and excess Ag[SbF,], with
excess [KHB(OPr'),] leads to the formation of trans-
[Os(CHO)(CO)(dppe),J[SbF,] which has been fully char-
acterised spectroscopically.t The complex is very much
more thermally stable than its ruthenium analogue.
For example, only 60/0 conversion to trans-

[TaYTal 17 e N 7 PUpuy [ S Ry
[Ubbl\\,u}\uppc)zj lb UUbCl'VUU on rcu UKlIlg irans-

[Os(CHO)(CO)(dppe),JISbF4] in CHCl, under N, atmo-
sphere for 5 days, the remaining 409 being mostly
unchanged formyl.

In view of the scarcity of information on the struc-

tures of transition metal formyls™® in general
and cationic formyls in particular, trans-

[Os(CHO)(CO)(dppe).]J[SbF4-CH,Cl, was studied by X-
ray diffraction methods.] The structure of the cation
(Fig. 1) shows the presence of mutually trans carbonyl
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(NO)(PPhy)] (1.225 A)* but longer than that of [Rh-
(CHO)(octaethylporphyrin)] (1.175 A)® which is unusual
in many ways, including its preparation® by insertion of
CO into a rhodium hydrogen bond.

Metal formyl complexes are normally believed to have
contributions to their structures from the two resonance
forms shown in Fig 2. We assume that the observed
bﬂUl"t C=0t DOI]U lCIlgU'l dl’lbcb H'Om a lebCl' conmouuon
from form II on account of the positive charge already
present on the metal.

Consistent with this, the Os—C bond length (2.155 A)

is comparable with those observed for Os-C single
bnn(‘c (2.15 ‘&\7 but much longer than Qs=C as found in

L0 0] i) Ow iz aLngel @il o s 1OUNG 4

[Os(PPh,)z(CO)z(CcsH5Me)] (1.90 A).2 This contrasts
with  the M-C bond length of, eg

[Re(CsH)(CHO)(NO)(PPh,)] which is closer to the value
found for Re=C in carbene complexes.**

Fig. 2. Possible resonance forms for metal formyl complexes.

and formyl groups, the two being easily distinguished by
an Os—C-O of 130.7° for the formyl ligand, similar to
those reported for anionic (134°)* or neutral (130,
128°)*5 metal formyl complexes.

The formyl C=O bond length (1.181 A) is somewhat
shorter than those observed for [Et,N][Fe(CHO)(CO),
(3,5-Me,CH,0),P] (1.195A) and [Re(CsH;)(CHO)

+IR max. cm ™' 2558w(vey), 1965vs and 1960vs(ve)
{veo = 1970, CH,C], soln}, 1558vs(vco); NMR: 'H;
514.45qu, Joy =49Hz, (CHO);, 5.32s(CH,CL);
S1
vl

7 0&,
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iCrystal data: Os(CHO)(CO)(Ph,PCH,CH,PPh,),
SbF,CH,Cl,, F.wt=1363.9, orthorhombic, a=
22.361(4), b = 20.209(2), ¢ = 11.940(2) A, V = 5369 A3,
space group Pn2,a (alternative setting of Pna2,, No. 33),
Z =4 ::(Mo—K\—?QﬁAr‘m“l
R =0.059 for 2301 observed [I > 1.5¢(I)] reflections
(3861 unique) measured on a diffractometer. The atomic
coordinates, thermai parameters and bond iengths and
angles have been deposited as supplementary data with
the Editor, from whom copies are available on request.
Atomic co-ordinates have also been deposited with the
Cambridge Crystallographic Data centre.
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