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This report describes the preparation and properties of iron(lll) amido and imido complexes were unsuccessful. These observations
amido complexes (Fe-NHR) obtained from iron(ll) precursors  and those reported by othét$suggested to us that hybrid tripods,
and aryl azides. Their isolation is facilitated with ureate/amidate H,1 and H2, with varied cavity architectures and H-bond networks,
tripodal ligands that create varied hydrogen bond (H-bond) networks may be more conducive in producing stable monomeric imido and
around the PB—N unit. Results from reactivity studies suggest amido iron complexes.
involvement of Fe(lV) imido intermediates. The preparative route to the Fe(lll) amido complexes is illustrated

Research on metal complexes with terminal imido and amido in Scheme 1 for [FEH,2(NHTol)] ~.13 Treating a dimethylacetamide
ligands has been stimulated by their proposed roles as intermediates
in various chemical transformatiohg-or instance, metal imido Scheme 1

complexes have been implicated as the key intermediates in metal- © - - ® -
. . oy . . . u B u

mediated group transfer reactichia addition, intermediary species i ®u {‘NH ®u \ -

with terminal amido ligands are linked to catalytic processes o< e o= i 0" it

involved in N—C bond formatior?. However, there are relatively o S >=° pToN; o | >‘=° HO  ipr | >‘=°
- . M \ </Fe—N m» \ </Fe—N m \ </Fe—N

few examples of late 3d transition metal complexes with terminal | J N \—‘J - v | J

imido ligands? particularly those of iron. Lee reported a stable site- A" N A N - ploluidine . | =N

differentiated 3Fe(lll)/Fe(IV) cubane, where the Fe(IV) center has (Fe'Hp2) [Fe""H,2(NHTol)] [FeHo2(0H)T"

a terminally bonded imido ligant.Peters reported the first

structurally characterized monomeric Fe(lll) imido {FeNR) (DMA) solution of the high-spin iron(Il) complex, [fel,2] -, with

complexes using a bulky trisphosphinoborate ligfieparative  p-tolyl azide (ToINs) results in a rapid color change from amber to
routes to these Me=NR complexes occurred by reaction of an Fe-  gark black-green with concomitant gas evolution that is attributed
() precursor with organic azides. Hydrogenolysis of'"EeNR to the expulsion of N4 K[Fe' H,2(NHTol)] is isolated as a dark
complexes with H in benzene yielded the Fe amido complex, green solid with X-band EPR-values of 8.65 and 4.15, values
Fe'—NHR.” Wieghardt has described a low-spin Fe(lll) amido that are indicative of a monomeric Fe(lll) species withS 5/,
species with triazacyclononafeyhile Holland recently reported  spin state. An identical reaction sequence was carried out with

the preparation of several Fe amido complexes ysidiketiminato [FE'H1]~ to vyield the corresponding Fe(lll) amido complex
ligands? In addition, Bergman has isolated an'FeéNH, complex [FE'"H1(NHTol)]~ that exhibited spectroscopic properties similar
using bisphosphine ligands. to those of [F&#H,2(NHTol)]~. The complexes are hygroscopic:
Analysis of the above findings suggests that during synthesis for instance, allowing [FEH1(NHTol)]~ to react with 1 equiv of
the formal oxidation states at the Fe centers range fréniol3+. water produces the Fe(IHOH complex, [F&H1(OH)]-, and

Que has recently provided evidence for the formation of an Fe(lll) p-toluidine in 95 and 60% yields as determined by optical

amido complex, prepared by treating an Fe(ll) complex with phenyl- spectroscopy (Scheme %1516

N-tosylimidoiodinane (PkNTs) and proposes an Fe(IV) imido Single-crystal X-ray diffraction study on K[fe,2(NHTol)]

species as an intermedide. shows that the iron center is five-coordinate with trigonal bipyra-
We have introduced the Symmetrical urea- and amide'basedmida| geometry (Figure 21)3 The two ureas and isopropy| group

tripodal ligands, HO and H3 (Figure 1), whose Fe(ll) complexes  appended from N4 surround tipetolyl amido ligand.

o o o o
wu_ N,(\)L ipry B JU N e Bond length (A)
N A . N . g
NoR N )2 (n #/\’)2 N Fe-N7 1.968(4)
Hal Hs2 Fe-N1 2.191(3)
Fe-N2 2.056(4)
0 . )ol\ Fe-N3 2.020(4)
N _iPr tBu_ N Fe-N4 2.029(3)
(‘)LH )3 (w H/\’)S N7-N5 2.988(6)
Hs0 He3 N7-N6 2.990(6)
Figure 1. Tripodal ligands used in this study. Bond angle (°)
N1-Fe-N7 173.1(2)
i i i i N2-Fe-N3 127.3(1)
cleave Q to form monomeric Fe(lll) species with terminal oxo or C20.NT-Fe 127.43)

. 2 - ; =
hydraxa ligandsZ Mechanistic studies on complexes of 3] Figure 2. Thermal ellipsoid plot for [FéH,2(NHTol)]~. Thermal ellipsoids

suggest the involvement of an Fe(IV) 0x0 intermed?ate, showing are drawn at the 50% probability level, and carbon-bonded hydrogen atoms
that a two-electron process involving a high valent iron center is are omitted for clarity.

viable. We reasoned that a similar process could occur to prepare

iron complexes with terminal imido and amido ligands. While The Fe-N7 length is 1.968(4) A, and a nearly linear Nfe—
[F'0]~ and [FéH33]~ react with organic azides, the initial products N7 angle of 173.10(18)is observed; these findings are similar to
of these reactions are too unstable, and repeated attempts to isolatthose reported for other Fe(lll) amido compleReédoreover, the
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presence of intramolecular H-bonds is supported by the averageintermediate undergoes intramolecula+& bond insertion to an
HN---N7 distance of 2.990(6) A. The aryl ring of the amido ligand appended phenyl group in the formation of an Fe@Hpilido

is positioned between the urea groups, resulting in anN&-N3 complex. These differences in reactivity highlight the importance
angle of 127.32(14) A similar increase of one trigonal angle is  of cavity architecture (i.e., secondary coordination sphere) around
found in related M-OH complexes of [HB8]3~.122¢This arrangement reactive metal site(s). Our ability to tune cavity properties assisted
of the tolyl moiety leaves the NH bond of the amido ligand inisolating [F&'H1(NHTol)]~ and [Fd'H,2(NHTol)]~. Additional
pointed within the cavity toward the less bulky isopropyl group of studies of these effects on metal-mediated processes are ongoing.
the amidate.

Examples of monomeric Fe(lV) species in synthetic systems are
rare>17but we propose that the described Fe(lll) amido complexes
form via H-atom abstraction by Fe(lV) imido intermediates. As
organic azides generally react with transition metal ions by a two- ~ Supporting Information Available: Details for all experiments,
electron process to yield imido complexés,it is expected that ~ spectra for the water reactions (Figures-&B), and crystallographic
starting from Fe(ll) would result in formation of the Fe(IV) imido ~ details for K[Fé'H,2(NHTol)] (CIF). This material is available free
species at some point along the reaction pathway (Figure 3).0f charge via the Internet at http:/pubs.acs.org.
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