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Abstract

Treatment of ['BuP(CH ,CH,CH,PPh,),]MCI (M = Rh, 1, or Ir, 2)
with LiC(N,)SiMe; in toluene at —78°C gave the a-diazoalkyl
complexes ['BuP(CH,CH,CH,PPh,),]JRhC(N,)SiMe;, 3, and
[*BuP(CH,CH,CH,PPh,),]IrC(N,)SiMe;, 4, as air- and light-sensi-
tive but thermally stable compounds, which were characterized by
IR, 'H NMR and P NMR spectroscopy. The results of an X-ray
structural study of complex 2 are also reported.

Complexes containing diazoalkyl ligands C-bonded
to a transition metal, L, MC(N,)R, are of particular
interest as precursors for compounds with metal-to-
carbon multiple bonds [3]. Yet, their chemistry remains
quite undeveloped because reasonably stable examples
are still few in number, and have so far been limited to
some derivatives of palladium {4], osmium [5], rhodium
[6], and nickel [7]. Detailed investigations of the
(R;P), RhCl/ LiC(N,)SiMe; system (R =Me, n=4;
R = Et, n = 3) have shown that the thermal stability of
the a-diazoalkyl product, (R,P),RhC(N,)SiMe,, ap-
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pears to depend crucially on the nature of the ancillary
phosphine attached to the central metal. Thus whereas
the PMe, complex decomposed in the solid state and
so was characterized only in solution [6a.d], the PEt,
derivative [6c—e] was isolated as a crystalline solid,
stable at ambient temperature. In addition, it was
observed that rhodium(I) complexes such as (Ph,P),-
RhCl with sterically more demanding and, simultane-
ously, less basic phosphine ligands than PMe, or PEt,,
did not form any a-diazoalkyl derivative when treated
with LiIC(N,)SiMe, [6d].

These observations prompted us to study the synthe-
sis of thermally stable C-metallated 16e diazoalkyl
complexes of rhodium and iridium from L;MCI pre-
cursors containing a chelating tridentate phosphine
ligand; e.g., 'BuP(CH,CH,CH,PPh,),, which was
previously shown to form the well characterized
rhodium(I) complex ['BuP(CH,CH,CH,PPh,),]RhCl,
1 [8]. The iridium homologue of 1, ['BuP(CH,CH ,-
CH,PPh, 1, JIrCl, 2, was prepared from Ir,Cl, (cyclo-
CyH,,), and the tris(phosphine) under carefully con-
trolled conditions in toluene/ hexane in the cold [9%],
and was fully characterized by NMR spectroscopy (in
C,Dg: 8(P'Bu)= —0.42, 3(PPh,)= —9.63, J(PP)=
30.0 Hz) and single-crystal X-ray diffraction; Fig. 1
[10*].

Trimethylsilyldiazomethyl derivatives of 1 and 2 were
obtained by adding a solution of the a-lithiodiazo
compound LiC(N,)SiMe, [11] in toluene (2.2 equiv.) to
a toluene solution of the relevant chloro-rhodium or
-iridium complex at —78°C. The mixture was allowed
to warm slowly to room temperature and the solution
then filtered through Celite. Removal of the solvent,
extraction with diethyl ether, and concentration, gave
analytically pure orange crystals of the products,
['BuP(CH,CH,CH,PPh,),]RhC(N,)SiMe,, 3, and
[‘BuP(CH,CH ,CH,PPh,), ]IrC(N,)SiMe,, 4, in yields
of 69% and 62%, respectively (3: C, 59.6; H, 7.1; N,
3.4; C H,,N,P,RhSi (758.74) caled.: C, 60.15; H, 6.64,
N, 3.69%. 4: C, 53.6; H, 6.1; N, 3.1; C3 H 4, IrN,P,Si
(848.05) caled.: C, 53.82; H, 5.94; N, 3.30%). The
success of these preparations depended on the avoid-
ance of polar solvents for the initial reactions, since
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Fig. 1. Structure of [*BuP(CH,CH,CH,PPh,), IrCl; selected bond
lengths (A) and angles (deg): Ir-Cl, 2.404(6); Tr-P(1), 2.212(6);
Ir-P(2), 2.280(7); Ir—P(3), 2.288(6); C1-Ir-P(1), 166.4(2); Cl1-Ir—P(2),
88.02); Ci-Ir-P(3), 88.8(2); P(D-Ir—P(2), 94.0(2); P(1)-Ir—P(3),
94.8(2); P(2)-Ir-P(3), 155.3(2).

unseparable mixtures of products are obtained if sol-
vents such as THF or Et,O are employed as reaction
media.

Though very air- and light-sensitive, both 3 and 4
are thermally stable up to at least 40°C in vacuo. The
spectroscopic properties are in agreement with the
expected structure. In the infrared (Nujol mull), the
compounds display one sharp v(CN,) absorption, at
1952 ecm™! (3) and 1955 cm~! (4), characteristic of the
C-coordinated diazomethyl ligand [6a,d,e]. The 3'P
NMR spectra, obtained in C,Dy at 145.79 MHz, ex-
hibit the anticipated patterns: AM,X (A =P'Bu, M =
PPh,; X ='"Rh) with 8(A) =22.41, 5(B) = 9.60, J,\,
=456, Jox =128.7, and J,x =149.2 Hz for 3, and
A,M (A =PPh,, M = P'Bu) with §(A) = 1.35, 5(M) =
—0.77, and J,, = 27.8 Hz for 4. Selected 'H NMR
data (C,Dg or C,Dy) are: 8 = 0.23 (s, 9H; SiMe;) and
5 =1.25 (d, 9H; PCMe; J(PH) = 12.3 Hz) (compound
3) as well as § =0.22 (s, 9H; SiMe,) and § = 1.31 (d,
9H; PCMe,; J(PH) = 12.6 Hz) {compound 4). At low
temperature there is restricted rotation of the trimeth-
ylsilyl group about the C-Si bond, as indicated by the
appearance of two singlets at § =0.21 (6 H) and &6 =
0.38 (3 H) in the "H NMR spectrum of 3 at 225 K.

The overall molecular geometry of the two com-
pounds was confirmed by the preliminary results of an
X-ray structure analysis performed on single crystals of
the rhodium derivative 3, which show that the CMe,
and SiMe; substituents on the phosphine and the
diazoalkyl ligands occupy mutually frans positions with
respect to the molecular plane. However, as found
previously for (Et,P), RhC(N,)SiMe; [6d,e], full refine-
ment of the structure was frustrated by the rapid
deterioration of crystals of 3 in the X-ray beam, and

more detailed discussion would not be appropriate at
present [12*].
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