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pB-Hydrogen elimination is a classic organometallic reaction of
late transition metal complexes. However, analogous reactions that
cleave carborricarbon bonds are much less commioA. few
examples of sucfi-carbon elimination reactions from late transition
metal complexes have been reported, but these reactions are more
common for early transition metal complexes. Directly observed
B-carbon elimination from late transition metal alkoxidesnides,
and related compounds with nondative meta¢teroatom bonds

are particularly rare, although several catalytic processes have been e
suggested to occur B§carbon eliminations from transition metal ot
alkoxides®*We report the direct observation @faryl elimination Figure 1. ORTEP diagram ofa. Hydrogen atoms are omitted for clarity.

from the iminyl ligand of an isolated rhodium(l) iminyl complex.  Selected bond distances (&) and angles (deg)—Rhk= 2.039(2), Rk

This reaction generates a discrete rhodium(l) aryl complex and a P(2)=2.268(1), RR-P(1)= 2.304(1), RR-P(3)= 2.321(1), RA-N—C(19)
free aromatic nitrile. = 130.6(2), N-C(19)-C(20) = 126.2(2), N-C(19)-C(26) = 117.8(2).

Rhodium iminyl complexes were prepared by the sequence in Ar
eq 1. [([COE)Rh(u-Cl)], was treated with 6 equiv of P&followed EtR N A EtsP Ar
R A =T RR + ACN (2
Y
Ar Et;P” “PEtg o712 EtP” PE
1.3 PEty EtsR( ,N=< ' Complex rhodium product nitrile product
172 [(COERN(u-Chl2 — "> Rh AT (D) 2a Ar=Ph 30 min at85°C 32 68% (68%)° 4a 88% (31%)
2. LiN(SiMeq), EtsP” PEts 26 ptol  30minat85°C 3b 63% (55%) 4b 74% (46%)
3. HN=CArAr 2c  otol 50 minat40°C 3¢ 95% (71%) 4c 71% (67%)
1a Ar=Ar'=Ph 2a 78% 2d  p-anisyl 30 min at85°C 3d60% (53%) 4d 48% (34%)
1b Ar=Ar'=p-tol 2b71% aYjelds in parentheses are for reactions conducted in CgDg.
1c Ar=Ar'=o-tol 2¢ 48%
1d Ar=Ar'=p-anisyl 2d 73% . o ) . .
1e Ar=Ph; Ar=o-anisyl  2e 65% aryl product with solvent is likely to have complicated reactions in
_ . I 0, . . .
1t Ar=Ph; Ar=o-tol 26 61% benzene solver§t’ However, the reaction of the-tolyl iminyl
1g Ar=Ph; Ar'=p-anisyl 2977% i
complex2c in the presence of added RH#t benzene formed the
by 2 equiv of L|N(S|M%)2 and 2 equiv of diaryliminega_g. This rhodium aryl COmpleX and free nitrile in excellent 96% and 83%

procedure formed the silylamine and the rhodium iminyl complexes Yields, respectively (eq 3). The rates were slower in the presence
in 48—78% isolated yields. These complexes were all formed in Of the added ligand, however (vide infra).
moderate to high chemical yields; the isolated yields reflect the
solubility of the compounds more than the chemical yield of the EtgP. N=<Ar
reaction sequence. The imine precurstes-g are either com- |l A oD R
. . . . /N 66

mercially available or were formed by addition of the appropriate P PEts 000 6o min EtsP  PEfg
Grignard reagent to a nitrile, followed by careful protonation of 2¢ Ar=o-tolyl 3¢ (96%) 4c (83%)
the resulting anion.

Complexe2a—g were characterized by spectroscopic methods  The reactions of compoun@b—2d were conducted to begin to
and elemental analysis, and the structur@afvas determined by assess the electronic and steric effects on the reaction. The more
X-ray diffraction (Figure 1). In the solid stat2a adopts a square-  electron-richp-tolyl andp-anisyl derivativeb and2d reacted with
planar geometry. The sum of the angles around the Rh center wassimilar rates and in similar yields to the parent iminyl comp2ex

PEts (1 equiv) EtaP\Rh’Ar + ACN (3

found to be 360. The Rhi-N—C19 angle is bent (13§ and this In contrast, theo-tolyl complex2¢c underwents-aryl elimination
angle suggests weak-®Rh s donation. Related square-planar at much lower temperatures and in higher yields than the phenyl,
iminyl complexes also have bent-MN—C angles$2 The Rh—-N p-tolyl, or p-anisyl derivatives. This increase in reactivity could

distance (2.04 A) is comparable to that of another bent Rh iminyl result from a starting iminyl complex that is less stable vaittolyl
complex (2.02 AfP slightly shorter than that of a Rh amide (2.11  groups because of the steric hindrance in the imine conformation
A),5¢ and slightly longer than that in a linear Re iminyl complex that creates overlap of the acylsystem with the &N bond. The

(1.90 A)5d steric hindrance is less severe in the rhodium product that contains
Symmetrical iminyl complexe®a—d underwenj3-aryl elimina- an aryl group that lies perpendicular to the square coordination

tion reactions to afford the corresponding rhodium aryl complexes plane®

3a—d in 60—95% yields and benzonitrile derivativéa—d in 48— Trends in the migratory aptitudes of the aryl groups were

88% vyields (eq 2). In benzene, the rhodium complexes were formed determined by conducting the reactions with the unsymmetrically
in somewhat lower 5371% vyields, and the nitriles were also  substituted iminyl complexe®e—2g and determining the ratios of
formed in similarly lower 3+67% yields. Reaction of the rhodium  the rhodium aryl complexes and nitrile products by a combination
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Scheme 1 eliminations from isolated, isoelectronic iridium(l) amido and
60 °C ) alkoxo complexed?
Aroanisyl /Dy LaRn—o-anisyl * ®_CN In summary, we have prepared a family of rhodium iminyl
t/2=200s (77%) 4a (82%) complexes, all of which undergo-€C bond cleavage to form
Ar Amodtol, 2f rhodium aryl complexes and free aromatic nitriles. Sgaimina-
EtsP /N='< 60 °C tions that cleave €C bonds in ligands bound to a transition metal
Rh__Ph LoRN—Ph + LeRh—o-tol + ArCN hrough a metatnitrogen bond have little precedent, but kinetic
EwP’ Py 242 < 3a(54%) 3¢ (25%) Ar=o-tol throug g o nave 17e ’
2e-g 112 Ph studies are most consistent with eliminations through a type of 14-
electron intermediate that is analogous to intermediates that undergo
Ar=p-anisyl \  85°C ) more precedented-hydrogen eliminations. Studies to probe the
2g LaRh—Ph + LgRh—p-anisyl *+ Ar=CN thermodynamics, potential reversibility, and origins of the relative
CeD12 y P Y, g
LPEl,  t,oa0s 1% 3d@e%) Arpansyl rates of migration, as well as the potential of this reaction in catalytic
transformations, are underway.
Scheme 2
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EtP” PEts B’ DA EtP” CAr
2¢ Ar=o-tolyl Ar lpEt3 Supporting Information Available: Experimental details, kinetic

plots and full structural characterization & (CIF and PDF). This

(PEt3)3FihAr @¢) material is available free of charge via the Internet at http://pubs.acs.org.
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