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Preparation of Molybdenum and Tungsten Diazoalkane-~Aminocarbene Complexes
cis,trans—[MX,(NN=CMePh){ =C(Me)NHBut}(PMezPh)2] (M = Mo, W; X = Cl, Br) from
Dinitrogen Complexes cis—[M(Nz)z(PMczPh)4]1
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Molybdenum and tungsten diazoalkane—isocyanide complexes cis, trans-
[MXZ(NN:CMePh)(CNBut)(PMezPh)Z] M =Mo: X =Cl; M =W: X =Cl, B,
derived from cis—=[M(N,),(PMe,Ph),], reacted with AlMe; to give diazoalkane—
aminocarbene complexes cis,trans—[MX2(NN=CMePh){=C(Mc)NHBut}(PMc2Ph)2]
(3) after hydrolysis, whose structure has been determined by an X-ray analysis for 3a
M =W, X=0_.

Transformation of molecular nitrogen into nitrogen—containing organic compounds under mild
conditions is of substantial importance and the reactions of the coordinated dinitrogen in metal complexes to
form organo-nitrogen ligands are therefore attracting much attention.z) We have previously reported the
synthesis of diazoalkane complexes trans—[MF(NN=CRR')(Ph2PCHZCHZPPh2)2]+ 3) and cis,mer—
[MX,(NN=CRR")(PMe,Ph);] (1)4) (M = Mo, W; X = Cl, Br, I) from bis(dinitrogen) complexes trans—
[M(N,),(Ph,PCH,CH,PPh,),] and cis—[M(N,),(PMe,Ph),], which demonstrates one of the most general
methods to form a N-C bond at the dinitrogen ligand. It is also noteworthy that these diazoalkanc complexcs
can serve as the potential precursors to prepare various organo-nitrogen complexes and compounds under
certain conditions.4a’5 )

Recently we have shown that the diazoalkane complexes 1 undergo the substitution of a series of mt—
acceptor ligands (L) for one PMe,Ph ligand, giving new diazoalkane complexes cis,trans—-
[MX,(NN=CRR)(L)(PMe,Ph),] (L = alkenes, aldehydes, Bu'NC, €0).°?) Now we have found that the
diazoalkane~Bu'NC complexes cis, trans—[MX,(NN=CMePh)(CN But)(PMezPh)Z] (2) arereadily converted into
the novel diazoalkane—aminocarbene complexes cis,trans—[MXz(NN=CMePh){:C(Me)NHBut}(PMczPh)z]
(3) (Scheme 1). Besides [Cp(CO);MoMo(CAr,)(NNCAr,)Cp] (Cp = nS—CSHS; Ar = 4-MecCgH,) prepared
from [Cp,Mo,(CO),(u-CAr,)] and ArZCN2,6 few carbene-diazoalkane complexes are known.

Treatment of 2a (M = W, X = Cl) with one equiv of AlMe; in toluene at room temperature for 1 h,
followed by addition of one equiv of H,0, resulted in the formation of a brown solution. Addition of hexane
to the concentrated reaction mixture afforded brown crystals of 3a (M = W, X = Cl) in 39% yield.
Complexes 3b (M = W, X = Br) and 3¢ (M = Mo, X = Cl) were obtained similarly as brown crystals from
the corresponding diazoalkane-Bu'NC complexes in 19 and 30% yields, respectively.7) The single crystal
X-ray analysis has been undertaken for 33,8) which has demonstrated unambiguously the presence of the
aminocarbene ligand cis to the diazoalkane ligand in a slightly distorted octahedron (Fig. 1). The C(1),
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Scheme 1. Reaction conditions: (i) 1) AlMes / toluene, 2) H,O / toluene; (ii) [MegO][BF,4] / CO / ether.

C(2), N(1) and C(3) atoms in the carbene ligand as well as the W atom are coplanar and this plane is
perpendicular to the basal plane defined by the P(1), P(2), Cl(1) and C(1) atoms. The latter feature can be
interpreted in terms of the effective overlap of the empty p orbital on the sp2 hybridised carbene carbon atom
with the filled dxy orbital (HOMO) on the W atom, where the x—y plane is defined as coincident with the
basal plane of 3a. Relating strong m—back donating ability towards the direction cis to thc metal-ligand
multiple bonds has been demonstrated for the d? metal centers in [WCI(E)L)(PR3),] (E =S, O, NR; L =
olefins, Bu'NC, ctc.)'()) and cis, trans—[WX,(NN=CRR')(L)(PMe,Ph),] shown above.2?) The W-C(1) bond
length [2.05(2) A] is in the range of the common W-C(carbene) distances reported previously (1.83 — 2.14
A)’Qa) while the C(1)-N(1) bond length at 1.35(3) A is indicative of partial double-bond character as
obscrved generally in the other aminocarbene ligands (e.g., [Cr{=C(Mc)NHMc}(CO);]: 1.33(3) A]())). The
bond distances and angles pertinent to the diazoalkane ligand are comparable to those of the analogous four—
clectron donor diazoalkane ligands in cis, trans—[ WCl,(NN=CMcR)(L)(PMe,Ph),] (R =Me, L = nZ—CHzCHZ;
R = Ph, L = 1°-MeCgH,CHO).>?)
spectra exhibit one weak and one strong bands characteristic of vy and vy (vide infra), respectively.
Appearance of only one sct of the C(Me)NHBu' resonances in the 'H NMR spectra indicates that the solid

Spectroscopic data for 3°/ are consistent with this structure. The IR

state structure of the aminocarbene ligand disclosed by the X-ray analysis is preserved exclusively in solution,
where the Me and Bu' groups are in mutually syn disposition with respect to the CN bond having some
multiple—bonding nature.

Despite a numerous body of carbene complexes reported to date, the aminocarbene complexes of the
type M=C(R)NHR' are relatively limitcd.ll) Treatment of coordinated isocyanide with AlMe; followed by
hydrolysis reported here presents a new synthetic pathway towards the aminocarbene complexes of this class,
although the related mcthod including protonation of the imido type M-C(R)=NR' ligands obtained from
insertion of RNC into a M—R' bond has appeared for preparing Fe and Ni aminocarbene complexes.llc)

Complex 3a suspended in ether was reacted with 1.1 equiv of [Me;O][BF,] at room temperaturc under
CO to give a cationic carbonyl-diazoalkane—aminocarbene complex trans—[WCI(NN=CMePh)-
{:C(Mc)NHBut}(CO)(PMcZPh)Z][BF4] (4), which was isolated as red-purple crystals in 73% yield by
crystallization of the produced solid from CH,Cl,/hexane (Scheme 1).12) The IR spectrum of 4 cxhibits an
intense band at 1977 cm™! assignable to vn, which is comparable to the v~y value of the cationic

diazoalkane complex mer—[WCl(NN:CMeZ)(CO)(PMeZPh)3]+ (1990 cm_l).Sd) The spectrum also shows
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Fig. 1. Molecular structure of 3a. Sclected bond lengths (A) and angles (°): W-N(2) 1.770(17), W-C(1)
2.052(16), C(1)-N(1) 1.35(3), N(2)-N(3) 1.31(2), N(3)-C(31) 1.32(3), W-C(1)-N(1) 125.1(11), W-C(1)-C(2)
121.6(14)), N(1)-C(1)-C(2) 113.3(14), W-N(2)-N(3) 170.6(13), N(2)-N(3)-C(31) 118.1(13).
two bands with medium intensities at 1543 and 1524 em™.. Since the Ven Vvalues in the NNCMcPh ligand
fall in the range of 1510-1530 cm™! for a varicty of related W(IV) and even W(V) diazoalkane complexes
isolated to date, the latter band might be assignable to vy associated with the diazoalkane ligand. The
former accordingly seems to be ascribable to the aminocarbene ligand and the observed frequency is
comparable to those reported for the Ni, Rh, and Ir aminocarbene complexes (1530-1620 cm'l).l le-c) In
3, thesc two CN stretching bands are presumably overlapping and therefore recorded with unusually large
intensities at 1518-1530 em™. ,

Further studies on reactivities of 3 are in progress, in which the carbene and diazoalkanc ligands are
bound to the metal in mutually cis positions. This might lead to the development of new potential routes for
the transformation of coordinated dinitrogen into organo—-nitrogenous compounds. Financial support by thc

Ministry of Education, Science, and Culture of Japan is appreciated.
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