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Summary

Reaction of the cluster [Os;H,(CO),,] with (N3SiMe;) yields the triazenido
species [Os;(1-H)(CO),o(n-N3H;)] (I) which, upon reflux, loses N, to. give
[Os3(p-H)(CO),o(2-NH;)] (II); the capped species [Os3(u-H),(CO)o(13-NPh)]
may be obtained by reaction of [Os;3(CO),;(NCMe)] with NH,Ph and subse-
quent pyrolysis of the high yield product [Os;(u-H)(CO),o(u-NHPh)]; with
[Os;H(CO),,]™ trimethylsilylazide yields [Os;(z-H)(CO),(u-NHSiMe;)] (III);
the structures of I and III have been confirmed by single-crystal X-ray analyses.

Although the reactions of triosmium clusters with small molecules contain-
ing unsaturated carbon—carbon bonds have been extensively investigated [1],
there has been less interest in the reactions between clusters and molecules
containing unsaturated nitrogen—nitrogen bonds. Reactions of triosmium
clusters with diazo compounds have produced a variety of products [2], and
it has been suggested that species of the type [Os;H,(CO)o(3-NR)} (R = Ph
[3]1, Me [4]) may be an entry into a dehydrogenation/hydrogenation cycle
[5] similar to that observed for [Fe;H,(CO)o(us-NEt)] [6]. We now report the
reactions of the clusters [Os;H,(CC);0] and [Os;H{CO),,]” with the unsaturated
molecule (N;SiMe;3), and the results of dehydrogenatlon reactions on the
products.

Reaction of [Os;H,(CO),0] with (N;SiMe,) in hexane for 24 h leads to the

‘formation of [Os;(u-H)(CO) 10(n-N3H;)1 (I). The product was purified by TLC
(yleld 25%) and obtained as orange crystals from hexane. The complex was

- characterised by spectroscopic studies (Table 1) and the overall molecular

A structure estabhshed by an X—ray a.nalysm *,

% Ctystal data for I: CIOH3N3010053 M= 895.75, tnchmc space group PT, a 1.867(3),b 9 .113(3).
‘- T¢ 14.660(5) Ao 90.68(2); 100 37(2). ¥ 118.80(2)°, U 859.5 A3, Z = 2, D;3.46 g em™3; 1(Mo-Kg) -
+.221.7 em7!. Structure refined to R =0.050 (Ry, =0 047) for 3056 unique observed dxffractom- .
L ete.r data (Os 0 N C a.msottopxc) - i X
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TABLE 1
SPECTROSCOPIC DATA FOR I, AND 111

Compound Mass IR v(CO) (cm™1)
spectrum
(m/e) 8
[Os3(u-H)(CO)10(n-N3H2)] (I) 901 2109(m), 2006(vs), 2059(vs).

2044(w).  2023(vs).  2013(s).
, 2006(w),  1998(m). 1987(w)
[Os3(u-H)(CO) o(u-NHSiMe3)] (III) 946 2109(m),  2069(vs),  2056(vs)
. 2020(vs). 2016(vs), 2002(sh, w),
1997(s). 1985(m),  1980(w).
1952(vw) .
1255(s) (Me3Si)

2 For 1920s.

The molecular structure of I is illustrated in Fig. 1, which includes some
important bond parameters. The overall geometry may be considered as derived
from that of [Os3(CO);.1 [7] by the replacement of two adjacent cis axial car-
bonyls by the symmetrically chelating triazenido ligand. The introduction of
this group is accompanied by the lengthening of the bridged Os(2)—0Os(3) edge
by ca. 0.03 & over the other two Os—Os edges in the complex. Although neither
the hydride or the protons bonded to N(1) and N(2) were directly located in
the structure determination their presence is indicated by the 'H NMR data; 7

oE
ou2) ?

C(32) ) 233
. <l ) O((33)

-0s(3) : O

oA3)

 O(11) N

T N(3).

Fig. 1. The molecular structure of [0s3(1-H)(CO)10(u-N3H] (D), including the atom numbering scheme.
Bond lengths: Os(1}—0s(2), 2.884(2);: Os(1)—0s(3), 2.893(2): Os(2)—0s(3), 2.923(2): Os(1)—N(1). -
2.12(2): 0s(3)—N(2). 2.13(2): N(1)—N(3).-1:32(2): N(2)—N(3), 1.32(2) A;bond angles: N(1)—N(3)—N(2),

118(1)°.
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1.48 (s,br) (N—H), 7 23.23(s) (Os—H—Os). The equatorial carbonyl groups
C(23)0(23) and C(33)0O(33) bend away from the long Os(2)—O0s(3) edge which
suggests that the hydride sits in this ‘“hole” in the ligand polyhedron, bridging
the Os(2)—0s(3) edge and lying in the plane of the Os; triangle. The Os(2)N(1)-
N(3)N(2)Os(3) unit is planar and makes an angle of 83.5(3)° with the Os, plane.
The geometry of the triazenido ligand is similar to that found in the substituted
triazenido complexes [Cu(MeN;Me)l; [8] and [Os;H(CO);o(HNsPh)] [9],

and there have been no previous reports of the parent (HN;H) ligand coordinated
in metallo-organic complexes. I is not fluxional on the NMR time scale.

The pyrolysis of I in octane for 0.75 h leads to the quantitative formation of

the known complex [Os;H(CO),,NH,1 (II) [10] with loss of N,. This is in marked
contrast to the substituted triazenido complexes [Os;H(CO),;,(HN;R)] (R =
Ph, n-Bu, CH,Ph, cyclo-C¢H,,) which are converted to [Os;H,(CO)s(1u3-NR)]
{9]. This capped species may also be prepared by the pyrolysis of [OssH(CO),,-
u-NHPh] which can be prepared quantitatively by the action of PhNH, on
[Os3(CO),;:(NCMe)].

The action of (N;SiMe;) on [Os;H(CO),,]” in CH,CIl, gave a yellow solution
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i) 0(33)

cin € ) 0(34)

0(22) ! * £(33) C(34) %
¥

cl22) Ay 0s0 o(13)

0(23) € 3 J/

0s(2]

censy ) W g
L S

IE)

2 gpz)

Os(1)

o(21 ' , . '
% C | » c1n
§. an

) w3

‘Fig. 2. The molecular structure of [Os3(u-H)(CO)10(u-NH81Me3)] (I11), including the atom numbering
scheme. Bond lengths: Os(1)—0s(2), 2.803(1); ‘0s(1)—0s(3),-2.823(1); 0s(2)—0s(3), 2.825(1);
05(1)—N(1) 2. 104(14) Os(2)—N(1) 2.129(15); N(1)—Si(1). 1 66(2) A bond angles: Os(1)—N(1)—0s(2),
82. 9(6) OS(l)—N(l)—Sl(l) 135. 1(8) Os(2)—N(1)—Sl(1) 135. 6(8) (Supplementa.ry data are available

: ftom the authors)
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after 24 h, the resultant solid was purified by TLC (hexane) and the major
product was characterised as [Os;(u-H)(CO),;qo(u-N HSlMea)](III ) by spectroscopic
(Table) and crystallographic techniques *.

The molecular structure of IIl is shown in Fig. 2, which also includes some’
important bond parameters. The geometry resembles that of a large number of

[Os3(u-H)(CO), 0(,u-X)]type complexes where X is a ligand in which the bridge-
head atom is a first row element [11]. The shortest edge of the metal triangle,
Os(1)—0s(2) is bridged by the u-NHSiMe, ligand, and the Os—N distances and
the Os—N—Os angle are similar to the values of 2.154 A (mean) and 81.6(2)°,
respectively, found for [Os;(u-H)(CO),o(u-NHSO,CsH;Me)] [12], where the
bridgehead N atom is also formally sp3® hybridized. Although neither the N
bonded proton nor the hydride were located directly in the structure of I1I
their presence is indicated by 'H NMR signals at 7 9.107(s,br) (N—H) and 7
22.489(2) (Os—H—Os), while the signal at 7 8.719 is assignable to the Si(CH3);
protons. From the distribution of the carbonyl ligands around the Os(1)—0s(2)

bond the hydride is also thought to bridge this edge.
Unlike the Fe and Ru analogues III does not readily dehydrogenate to give

complexes of the type [M3(CO)y(u;-CO)(u3;-NSiMe;)] which has been fully
characterised for M = Fe {13]. There is no reaction between [Os3(CO);-] and

[N3SiMe;] in refluxing heptane.
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* Crystal data for III: Cy3H, 1N0100s3S: A = 939.92, monoclinic, space group lelc, a 17. 557(5),
- b 9.095(4), ¢ 13.503(5) A, § 90.65(2)°, U 2156.03 A3,Z=4,D;2.90 g cm™ :u(Mo-Kg) 177.27 em™1.
Structure refined to R = 0.054 (R, = 0.053) for 2765 unique observed dxffractometer data (Os‘

Si, O, N, C anisotropic, methyl H common isotropic).



