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The binuclear cobalt(ll) amide complex [(Cgk:(TMEDA)] (1) [L = N(Si'BuMe;)(2-CsH3N-6-Me); TMEDA
= Me;NCH,CH;NMe;] has been synthesized by the reaction of anhydrous Gri€i 2 equiv of [Li(L)(TMEDA)].
X-ray crystallography revealed that complegonsists of twd Coly} units linked by one TMEDA ligand molecule,

which binds in an unusuall,N'-bridging mode.

Bup-4-MeGHy) and thiophenol ArSH (A= 2,4,6

Protolysis of with the bulky phenol A¥¢OH (ArMe = 2 6-
1BusCsH>) gives the neutral monomeric cobalt(ll) bis(aryloxide)

[Co(OAMe),(TMEDA)] (2) and dithiolate [Co(SAB(TMEDA)] (3), respectively. Complexe$—3 have been

characterized by mass spectrometry, microanalysis, magnetic moment, and melting-point measurements, in addition

to X-ray crystallography.

Introduction

The chemistry of transition metal amides has attracted much
interest over the past decade because of their important roles i
various industridi-3 and biological processéd.Although the
chemistry of amido complexes of the early transition metals
has been developed in detail, that of the low-valent late transition
metals remains relatively unexploreéfOne of the factors that
hinders the development of the chemistry of the latter complexes
may be ascribed to an unfavorable combination between the
“hard” anionic amido ligand and the “soft” low-valent late
transition metal centeé¥® Moreover, the “reluctance” of the low-
valent late transition metal center to function as-acceptor
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n

for the lone-pair electron density of the amido moiety through
(d—p) 7-bonding interaction may also impose an unfavorable
effect on the stability of the MN bond>7

Strategies for the synthesis of amido complexes of the low-
valent late transition metals usually involve the incorporation
of “soft” phosphine donors as supporting ligaffloor the
utilization of sterically hindering aryl- and alkylamido ligarftid!
In recent years, the chemistry of tiNefunctionalized amido
ligands [N(R)(2-GH4N)]~ (R = Ph12132-CsH,N,14.15SiMes, 16
1-admantyl’), [N(R)(2-CsH3N-6-Me)]” (R = SiMes,18 1-ad-
mantyl’), [N(SiMes)(2-CsH3N-4-Me)]~,* and [N(SiMe)(8-
CoHeN)]~2° has attracted much interest, and a number of main-
group and transition metal amido complexes with unusual
coordination geometry have been isolated. However, reports of
late transition metal amides derived from these ligands remain
scarcelbace9.1% One of the current issues in our laboratory
focuses on the syntheses, structures, and reactivities of amido
metal complexes derived from sterically demanding aryl- and
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alkylamido ligands. We reasoned that bulkiness of substituentsspectra were obtained on a Hewlett-Packard 5989B Mass Engine
on the amido nitrogen does impose an important influence on spectrometer. Magnetic moments were measured in benzene solutions
the structure of the corresponding amido metal complexes. at 300 K by the Evans metr_ldﬂlE_IementaI analyses were performed
Accordingly, two sterically more encumberbifunctionalized byS'\gﬁt?]’gge's-t(;('éiL;‘”?*ﬁg'g%?'t({') UAK.solution of 2-{ertbutyldi

; - - e ) o ) _tert- -
grgﬂgkt;lag?/gsb eg\rll((?g\(/ilé)g;é’: iﬁ c’\)/llji)l]ab O(rﬁtéﬁ‘%a\?\}iiutl\ffeezs’e methylsiIyl)amino-6-picoline (2.68 g, 12 mmol) and TMEDA (1.82 .mL,
sterically more demanding ligands, a number of main-group and 12 mmol) in ether (10 mL) at 0C was slowly treated with a solution

o, . A . ) of "BuLi in hexane (1.6 M, 9.0 mL, 14.4 mmol). The reaction mixture
transition metal amido complexes with quite different structures a5 stirred for 15 min at room temperature, and all volatiles in the

have been prepared and structurally charactefzétHerein resulting solution were removed in vacuo. The solid residue was washed
we report the synthesis and crystal structure of a novel binucleartwice with hexane and dried under vacuum. It was redissolved in ether
cobalt(ll) amide [(Cok),*(TMEDA)] (1) [L = N(Si'BuMey)- (20 mL) and added to a suspension of Go©l78 g, 6.0 mmol) in the
(2-CsH3N-6-Me); TMEDA = Me;NCH,CH,NMe;] in which same solvent (10 mL) at @C. The reaction mixture was stirred for 24
the TMEDA ligand binds two cobalt ions in an unusigN'- h at room temperature and was filtered. The filtrate was concentrated
bridging coordination mode. Subsequent reactiorswith the under reduced pressure to give compleas a green crystalline solid.

bulky phenol AMeOH (ArMe — 2,61BU2-4-MGCGH2) and thio- Yield: 2.3 g (68%). Mp: 66-69 °C. EI-MS (70 eV): m/z 502 (11)

Col,] ", 445 (35) [Colx — 'Bu]*, 222 (3) [L]. = 3.06 er Co
phenol ArSH (Ar= 2,4,6BusCettz) gave the neutral mono- Eeltomz.]Anal. F(ourzd[: CL257.23'] H 8.335' r)\l[l]z.gce)f.f Calcd fgﬁéoww
nuclear cobalt(ll) bis(aryloxide) [Co(OXP)(TMEDA)] (2) and Co,Sic C, 57.93: H 900'N 1251
dithiolate [Co(SAr(TMEDA)] (3), respectively. [Co(OArMe),(TMEDA)] (2). To a solution of AMeOH (0.85 g, 3.86
Experimental Section mmol) in he_xane (10 mL) was slowly added a solutionlqfL.08 9,

. 0.97 mmol) in the same solvent (30 mL) at@. The resultant solution

General Procedures.All experiments were performed under & 55 stirred at room temperature for a further 24 h. All volatiles were

purified nitrogen atmosphere using modified Sghlenk technlqu.es. Or'in then removed in vacuo to give a green residue, which was washed
a Braun MB 150-M drybox. Solvents were dried over and distilled yice \yith hexane and dried under vacuum. Toluene was added to
from calcium hydride (hexane) or sodium benzophenone (ether, THF, o issolve the residue, and the solution was filtered through Celite.
and toluene) and degassed twice before use. Anhydrous, Gat| The filtrate was concentrated under reduced pressure. Crystals of
p_urchas_ed from Fl_uka and was used as rece'lvethrlz&utyld|methyl- complex2 was obtained after 1 day. Yield: 0.57 g (48%). Mp: 227
silyl)amino-6-picoline was prepared as describe?] 6!Bu,-4-MeCsHo- 230°C (dec). EI-MS (70 eV):mz 498 (12) [Co(OANe),]*, 220 (34)
OH (ArMeOH) was purchased from Aldrich and was recrystallized from [ArMeO]+ 205 (100) [AMeO _ Me]+. Uit = 364#3 Anal. Found: C
hexane before use. 2’4'BH3C6H28H (ATSH) was prepared aCCOI’ding 7055, H, 1006, N, 4.68. Calcd fO@gHezNzCOQ (61381) C, 7033’
to literature procedures. H. 10.33' N. 4.55.

Physical Measurements.Melting points were recorded on an [Co(SAPTMEDA)] (3). A solution of1 (1.32 g, 1.18 mmol) in
Electrothermal melting point apparatus and were uncorrected. El Massy ovane (30 mL) was added to a solution of ArSH (1.32 g, 4.74 mmol)

(15) Representative examples include: (a) Cotton, F. A.: Daniels, L. M.; In hexane (10 mL) at OC. The reaction mixture was stirred at room
Jordan, G. T., IV.Chem. Communl997, 421-422. (b) Cotton, F. temperature for 24 h and filtered, and the filtrate was concentrated under
A.; Daniels, L. M.; Murillo, C. A.; Pascual, U. Am. Chem. Sod997, reduced pressure. Crystallization -a80 °C afforded compleX as
119, 10223-10224. (c) Cotton, F. A,; Daniels, L. M.; Jordan, G. T.,  reddish-brown needles. Yield: 0.76 g (44%). Mp: #426°C (dec).
1IV; Murillo, C. A. J. Am. Chem. S0d.997, 119, 1037710381. (d) EI-MS (70 eV): m/z 278 (26) [AI’S]’L, 263 (34) [ArS— Me]+, 221 (6)
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Communl199§ 1, 1-3. (e) Cleac, R.; Cotton, F. A.; Dunbar, K. R,; [ArS Bul". pter = 3.78 us. Anal. Found: C, 68.56; H, 10.10; N,

Murillo, C. A.; Pascual, I.; Wang, Xinorg. Chem 1999 38, 2655 3.77. Caled for GH7NCoS: C, 69.09; H, 10.22; N, 3.84.
2657. (f) Cleac, R.; Cotton, F. A.; Dunbar, K. R.; Lu, T.; Murillo, C. X-ray Structure Analysis. Single-crystals ofl—3 suitable for
A.; Wang, X.Inorg. Chem.200Q 39, 3065-3070. (g) Cleac, R.; crystallographic studies were mounted in glass capillaries and sealed

Cotton, F. A.; Daniels, L. M.; Dunbar, K. R.; Kirschbaum, K.; Murillo, ynder nitrogen. Details of crystal parameters, data collection, and

C. A; Pinkerton, A. A.; Schultz, A. J.; Wang, X. Am. Chem. Soc. ) : ;
2000 122, 6226-6236. structural refinement are summarized in Table 1. Data were collected

(16) Liddle, S. T.; Clegg, WJ. Chem. Soc., Dalton Tran001, 402— on a Rigaku _RAXIS-IIC diffr_acf[ometer at 294 K using graphite-
408. monochromatized Mo ¥ radiation ¢ = 0.71073 A) by taking
(17) Morton, C.; O’'Shaughnessy, P.; Scott, Ghem. Commun200Q oscillation photos. The structures were solved by direct phase deter-

2099-2100. mination using the computer program SHELX-97 on a PC 486 computer

(18) () Engelhardt, L. M.; Jacobsen, G. E.; Junk, P. C.; Raston, C. L. ang refined by full-matrix least squares with anisotropic thermal

Skelton, B. W.; White, A. HJ. Chem. Soc., Dalton Tran498
1011-1020. (b) Engelhardt, L. M.; Jacobsen, G. E.; Junk, g c.. Parameters for the non-hydrogen atothsdydrogen atoms were

Raston, C. L. White, A. HJ. Chem. Soc., Chem. Commu99q  introduced in their idealized positions and included in structure factor
89-91. (c) Engelhardt, L. M.; Jacobsen, G. E.; Patalinghug, W. C.; calculations with assigned isotropic temperature factors.

Skelton, B. W.; Raston, C. L.; White, A. H.. Chem. Soc., Dalton

Trans 1991 2859-2868. (d) Engelhardt, L. M.; Gardiner, M. G; Results and Discussion

Jones, C.; Junk, P. C.; Raston, C. L.; White, A. H.Chem. Soc.,

Dalton Trans 1996 _3053—3057. (e) Raston, C. L.; Skelton, B. W.; Synthesis of [(C0L2)2°(TMEDA)] (1) The lithium reagent
Tolhurst, V.-A.; White, A. H.Polyhedron1998 17, 935-942. (f) [Li(L)(TMEDA)] 21\was readily prepared by lithiation of 29(1_

Raston, C. L.; Skelton, B. W.; Tolhurst, V.-A.; White, A. BL. Chem. . : : T .
Soc., Dalton Trans200Q 1279-1285. butyldimethylsilyl)amino-6-picoline (HL), in the presence of

(19) (a) Spannenberg, A.; Arndt, P.; Kempe, Agew. Chem., Int. Ed. TMEDA, with a solution of'BuLi in hexane at 0C. Complex

éi%?n iz’nsﬁfsffaqék’e) %Rﬁggsv”b&r%mp*-?Irft“héggggv3";-? 353%]3(1} P 1 was synthesized by treating a suspension of GaCdiethyl
3354. (c) Kempe, RAngew. Chem., Int. EQ00Q 39, 468-493, and ether with 2 equiv of [Li(L)(TMEDA)] at ambient temperature.

references therein. The resultant solution was filtered and concentrated to afford
(20) Engelhardt, L. M.; Junk, P. C.; Patalinghug, W. C.; Sue, R. E.; Raston, as a green crystalline solid in a satisfactory yield (68%) (Scheme
C. L.; Skelton, B. W.; White, A. HJ. Chem. Soc., Chem. Commun 1)
1991, 930-932. ’
(21) Peng, Y. M.Phil. Thesig he Chinese University of Hong Kong, 1999.
(22) (a) Lee, H. K.; Wong, Y.-L.; Zhou, Z.-Y.; Zhang, Z.-Y.; Ng, D. K. (24) Evans, D. FJ. Chem. Socl1959 2003-2005.
P.; Mak, T. C. W.J. Chem. Soc., Dalton Tran200Q 539-544. (b) (25) Sheldrick, G. MSHELX-97; Package for Crystal Structure Solution
Lee, H. K.; Peng, Y.; Kui, S. C. F.; Zhang, Z.-Y.; Zhou, Z.-Y.; Mak, and RefinementJniversity of Gatingen: Gitingen, Germany, 1997.
T. C. W. Eur. J. Inorg. Chem200Q 2159-2162. (26) International Tables for X-ray CrystallographiKynoch Press: Bir-
(23) Rundel, W.Chem. Ber1968 101, 2956-2962. mingham, U.K., 1974.
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Table 1. Crystal Data for Complexe$—3

Inorganic Chemistry, Vol. 40, No. 18, 2004693

1 2 3
mol formula GaH100C0N10Sia CseHe2C0NO, CaH74CoNS,
mol wt 1119.66 613.81 730.08
cryst size, mm 0.40x 0.40x 0.30 0.30x 0.25x 0.22 0.40x 0.25x 0.20
cryst syst triclinic monoclinic orthorhombic
space group P1 P21/c Pne2(1)
a, 12.046(2) 18.196(4) 23.177(5)
b, A 12.286(3) 14.902(3) 11.056(2)
c A 12.291(3) 13.428(3) 17.263(4)
f, deg 72.65(3) 90.00(3) 90
z 1 4 4
v, Az 1660.8(6) 3641.1(13) 4423.6(15)
density, g cm® 1.119 1.120 1.096
abs coeff, mm? 0.610 0.502 0.510
no. of refins collected 4809 8169 10495
unique data measd 4809 5129 3857
obsd data with = 20(1) 4242 3838 3222
no. of variable 317 371 401
final Rindices | = 20(1)]2 R1=0.0643 R1=0.0784 R1=0.0876
wR2=0.1779 wR2=0.1683 wR2=0.2217
Rindices (all dat&) R1=0.0733 R1=0.1202 R1=0.1077
wR2=0.1875 wR2=0.1892 wR2=0.2372

AR1= 3 IFol — IFcll/ZIFol; wR2 = {F[W(Fo* — F)/ T [W(Fo)T} 2

Scheme 1

ether, r.t.

4[LILTMEDA)]  + 2CoCl, — 1~

L = N(SiBuMey)(2-CsH3N-6-Me)

Scheme 2
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R E\ Me\N,Me
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-LH

EH

Me,'BuSi,
N—, —NZ_
— )
N1 TN

“si'BuMe,

Me—N
Me _Si'BuMe,
N
QN\ N
N \N©

Me,'Busi”

[ @ JE—

Me

Protolysis of 1 Reactions ofl toward protic reagents such
as the phenol A*OH and thiophenol ArSH, which bear bulky
ortho substituents, have been studied. Complexeacted
smoothly with 4 equiv of A¥¢OH or ArSH in hexane to give

the corresponding neutral monomeric cobalt(ll) bis(aryloxide)

[Co(OAMe),(TMEDA)] (2) and dithiolate [Co(SAB[TMEDA)]

(3), respectively (Scheme 2).

Complexesl—3 are very sensitive to oxygen and moisture.

diffraction studies. The mass spectrum of complegshowed
only signals due to the mononuclear species [ol(m/z =

502, 11%), indicating loss of the TMEDA ligand in the vapor
phase. Molecular ion peaks were not observed in the mass

spectra of complexezand3. For 2, fragmentation peaks such
as [Co(OAMe),|* (m/iz= 498, 12%) and [A¥eO]* (m/z= 220,

34%) were observed. The mass spectrunBathowed only
peaks due to [ArS] (m/z = 278, 26%) and its fragments.

The protolysis of transition metal amides by bulky phenols
and thiols has proven to be a versatile route to the corresponding
aryloxide and thiolate complexes. It is well-documented that
transition metal aryloxides and thiolates usually have a high
tendency to associate and form insoluble polyniérghis
renders their characterization difficult to carry out. However,
the degree of association can be reduced by introduction of bulky
aryl or alkyl substituents on the aryloxide or thiolate ligands.
Accordingly, a number of homoleptic and heteroleptic cobalt-
(Il) alkoxide and thiolate complexes with low degrees of
association have been isolated by utilizing sterically demanding
alkoxy and thiolato ligands. On the other hand, neutral mono-
meric transition metal aryloxide and thiolate complexes with a
N2O, and N;S; coordination environment remain elusive.
Complexe and3 represent rare examples of complexes with
these types of coordination environment.

X-ray Structural Studies. The molecular structure of
complex 1 with the atom numbering scheme is depicted in
Figure 1. Selected bond distances and angles are shown in Table
2. The X-ray structure oflL features an unusual binuclear
complex which consists of two bis(amido)cobalt({IiCoL,}
units bridged by one TMEDA molecule. Each amido ligand L
binds to the cobalt(ll) center inM,N-chelating fashion, forming
a{CoNg} moiety. Coordination from one dimethylamino unit
of the TMEDA ligand completes a distorted trigonal bipyramidal
coordination geometry around each cobalt center. The two amido
nitrogens N(1) and N(3) and the amino nitrogen N(5) from
TMEDA define the trigonal plane (sum of bond angles
359.8). The remaining two axial sites are occupied by the
pyridyl nitrogens N(2) and N(4): N(2)Co—N(4) = 172.6-
They are very soluble in common organic solvents, such as (1)°. Deformation of the N(2yCo—N(4) angle away from
diethyl ether, THF, hexanes, and toluene. They were character-linearity may be a consequence of the highly strained four-
ized by mass spectrometry, microanalysis, magnetic moment,membered metallacycle rings, thess—Co—Npyriay bite angles
and melting-point measurements, as well as single-crystal X-ray being 62.7(1)-63.8(1f. A noteworthy feature of complekis

the unusuaN,N-bridging coordination mode of the TMEDA

(27) (a) Dance, |. GPolyhedron1986 5, 1037-1104. (b) Krebs, B.; Henkel
G. In Rings Cluster and Polymers of Main Group and Transition
Elements;Roesky, H., Eds.; Elsevier: Amsterdam, 1989; pp 439
502. (c) Dilworth, J. R.; Hu, JAdv. Inorg. Chem 1994 40, 411~

414.
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ellipsoids) with the atomic labeling scheme.

Table 2. Selected Bond Distances (A) and Angles (deg) for

[(CoL)(TMEDA)] (1)

Co(1)-N(1) 2.007(4)
Co(1)-N(2) 2.258(4)
Co(1)-N(5) 2.176(4)
C(5)-N(2) 1.354(6)
C(17)-N(4) 1.369(5)
N(3)-Si(2) 1.735(3)

N(@2)-Co(1)-N(1)  63.8(1)
N(3)-Co(1)-N(1)  120.5(1)
N(2)-Co(1)-N(5)  112.6(1)
C(5)-N(2)-Si(l)  127.8(3)
Si(1)-N(2)-Co(1)  135.0(1)
C(17)-N(4)—Co(1)  99.6(2)

Co(1}N(3)
Co(1¥N(4)
C(5rN(1)

CAAN(@3)
N(L)-Si(1)

N(4)-Co(1)-N(3)
N(4)-Co(1)-N(2)
N(4)-Co(1)-N(5)
C(5¥N(2)—Co(1)
C(LAN(4)-Si(2)
Si(2XN(4)—Co(1)

1.998(3)
2.355(3)
1.359(5)
1.362(5)
1.725(4)

62.7(1)
172.6(1)
126.7(1)

96.8(3)
125.8(3)
133.0(1)
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con

Figure 2. Molecular structure of [Co(OA),(TMEDA)] (2) (30%
thermal ellipsoids) with the atomic labeling scheme.

Figure 3. Molecular structure of [Co(SAs)TMEDA)] (3) (30%
thermal ellipsoids) with the atomic labeling scheme.

Table 3. Selected Bond Distances (&) and Angles (deg) for
[Co(OAMe)(TMEDA)] (2)

Co(1)-0(1) 1.907(3) Co(1y0(2) 1.893(3)
Co(1)-N(1) 2.223(4) Co(1)N(2) 2.183(4)
C(1)-0(1) 1.341(5) C(19Y0(2) 1.349(5)

O(1)-Co(1)-0(2) 108.1(1) N(1}Co(1)-N(2) 83.0(1)
N(1)-Co(1-O(1) 134.2(1) N(1}Co(1}-O(2)  104.5(1)
N(2)-Co(1-O(1) 104.6(1) N(2}Co(1}-0O(2)  122.8(1)
C(1)-O(1)-Co(1) 133.1(3) C(19)0(2)-Co(1) 138.1(3)

ligand. Examples of this type of unusual coordination mode for of 1.910(5)-1.922(5) A for terminal ligands in the dimeric [Co-
TMEDA have been reported for certain main-group metal alkyls {N(SiMe3)3} ]84 and 1.89 A (av) in [Co(NP]..2° The longer

and hydridegg but are rarely observed in transition metal
complexeg23° The TMEDA molecule might be expected to

Co—Namido distances in our current complex may be ascribed
to a more crowded five-coordinate environment around the metal

bind in a bidentate manner to the same cobalt atom, forming a centers.
six-coordinate mononuclear complex. Presumably, the large  The amido nitrogen centers [N(1) and N(3)] exhibit a nearly

steric bulk of ligand L prevents the TMEDA molecule from

ligating in a bidentate fashion in the present complex.
The Co-Npyriayr distances [Co(EyN(2), Co(1)-N(4)] of

2.258(4) and 2.355(3) A ifh are somewhat longer than the-€o
Namine distance [Co(13N(5)] of 2.176(4) A. This is probably

trigonal planar geometry [sum of bond angles: 359.@%/)],
which is consistent with gghybridized nitrogen atoms. The
observed SiN bond distances ift [1.725(4)-1.735(3) A] are
similar to the Si-N distances found in other silylamido
complexe$:810.1822 Moreover, delocalization of the lone-pair

due to the presence of the highly strained four-membered electrons onto the pyridyl ring is evidenced by the sheptidi—

metallacycle rings id. The observed CeNamidobond distances
in complex1 [Co(1)—N(1) 2.007(4) A, Co(1>N(3) 1.998(3)
A] are much longer than those of 1.84(2) and 1.898(3904(3)

A in the monomeric Co[N(SiMg;].2¢ and [Cd N(SiMePh),} 5],°

respectively. They are also longer than the-Glymigo distances

(28) Some examples are: (a) Byers, J. J.; Pennington, W. T.; Robinson,
G. H. Acta Crystallogr. Sect. 992 48, 2023-2024. (b) O’'Hara,
D.; Foord, J. S.; Page, T. C. M.; Whitaker, TJJChem. Soc., Chem.
Communl1991, 1445-1447. (c) Atwood, J. L.; Bott, S. G.; Elms, F.
M.; Jones, C.; Raston, C. lnorg, Chem 1991, 30, 3792-3793. (d)
Hallock, R. B.; Hunter, W. E.; Atwood, J. L.; Beachley, O. T., Jr.

Organometallics1985 4, 547—549.

(29) Kerby, M. C.; Eichhorn, B. W.; Creighton, J. A.; Vollhardt, K. P. C.

Inorg. Chem.199Q 29, 1319-1323.
(30) Interestingly, an analogous iron(ll) amido complex [(g(TMEDA)],

which contains a TMEDA ligand ligating in a similar bridging
coordination mode, has recently been prepared and structurally
characterized in our laboratory and will be reported in a future article.

Namido bond distances of 1.359(51.362(5) Ainl They are
close to the observedafematic—Namido distances in other metal
arylamido complexes, in which delocalization of electron density
onto the aromatic substituents have been suggé<teédo.3!
Apparently, ligand L behaves as a wealacceptor in complex

1, and this may account for the stability of the complex.

The molecular structures of complex2and3 are shown in
Figures 2 and 3, respectively. Selected bond distances and angles
are listed in Tables 3 and 4. The metal center of the neutral
monomeric bis(aryloxide) compleX is bound by two mono-
dentate AY€O ligands and a bidentate TMEDA ligand, resulting
in a distorted tetrahedrd\,O, coordination geometry. The

(31) (a) VanderLende, D. D.; Boncella, J. M.; Abboud, K. Acta
Crystallogr. 1995 C51, 591-593. (b) Penney, J.; VanderLende, D.
D.; Boncella, J. M.; Abboud, K. AActa Crystallogr.1995 C51,
2269-2271.
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Table 4. Selected Bond Distances (A) and Angles (deg) for
[Co(SArL(TMEDA)] (3)
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slightly longer than the terminal CeS bond distances of 2.222-
(2) A in the neutral binuclear complex [Co(§d:'Bus-

Co(1)-S(1) 2.277(4) Co(BS(2) 2.276(3) 2,4,6)],%%2and 2.191(5)-2.215(5) A in the anionic [C4SCGH,'-

Co(1)-N(1) 2.138(8) Co(13N(2) 2.148(9) Prs-2,4,6)] .36

C(1)-s@) 1.832(5) C(19rS(2) 1.826(5) Magnetic Properties The magnetic moments df—3 in
S(1)-Co(1)-S(2) 119.5(1)  N(1}Co(1)-N(2) 85.9(4) benzene, viz., 3.06s per Co forl, 3.64ug for 2, 3.78ug for
N(1)—Co(1»-S(1) 112.5(2) N(13Co(1)}-S(2) 106.7(2) 3, have been measured by the Evans method. The reason for
N(2)—Co(1}-S(1)  116.0(3)  N(2)Co(1)-S(2)  110.9(3) the relatively low value forl is unclear at this moment. We
C(1)-S(1)-Co(1)  117.0(2) CEHS(2)-Co(1) 116.7(2) surmise that this may be ascribed to a mononuclear-to-binuclear

type equilibrium for complexl in solution. The magnetic
moments of complexe®and3 are consistent with a high-spin
d” electronic configuration with three unpaired electrons.

average CeO distance of 1.90 A i is somewhat longer than
those of 1.84 A (av) and 1.85 A (av) in the ionic cobalt(ll)
complexes [Co(Cl)(OBusz),Li(THF)3]322(4) and [Li(THF )y 5-
[Co(CI)(OCBu3),322(5), respectively. In comparison with other
neutral cobalt(ll) aryloxide complexes, the €0 distances in
2 are much longer than the terminal €0 distances of 1.78 A

Conclusions

The novel binuclear cobalt(ll) amido complexes [(GBE
(TMEDA)] (1) are readily prepared by treating anhydrous GoCl

(av) in the binuclear complex [§®C(CsH11)3} 2]2°2° (6), 1.81
A (av) in [Co(OCPHR);],*%(7), and 1.85 A (av) in [Co(OSiRy-
(THF)]2%?° (8), where the metal centers in complexés8

with the lithium reagent [Li(L)(TMEDA)]. The solid-state
structure ofl contains two{ CoL,} moieties bridged by one
TMEDA ligand. The latter binds in an unusuld|N-bridging

exhibit a nearly trigonal planar geometry. The-0 distanceé  coordination mode, which is rarely observed in transition metal
in2is Sllghtly IOnger than that of 1872(2) A in the mononuclear Complexes_ Each Co(“) center inis bound by a pair oN,N_
four-coordinate complex [Co(OCBJA(THF);]3%°(9). The Co- chelating ligands L and an amino moiety of TMEDA, resulting
O—Canglesir?, viz., 133.1(3)-138.1(3J, are large. Suchlarge  in a trigonal bipyramidal coordination geometry around the
angles have been observed in a number of metal alkoxides andnetal center. Protolysis df with ArMeOH and ArSH gave the
aryloxides, which may be attributed to a@) s-interaction neutral mononuclear cobalt(ll) bis(aryloxide) [Co(C&),-
between the oxygen atom and the metal ceffter. (TMEDA)] (2) and dithiolate [Co(SABTMEDA)] (3), respec-
The mononuclear dithiolate compléxexhibits a distorted  tjvely. The metal center in the latter two complexes adopts a
tetrahedral geometry around the metal center. The€bond  distorted tetrahedral geometry. Studies on other late transition

distances of 2.276(3) and 2.277(4) A3nare slightly shorter  metal amido complexes derived from ligand L are currently
than that of 2.33(1) A (av) for the anionic [Co(SEIR) > The under investigation in our laboratory.

small discrepancy in the bond lengths may be a consequence
of the anionic charge on the latter complex. The-Gobond
distance in3 is marginally longer than those of 2.228(1) (av)
and 2.260(2) A (av) in the mononuclear four-coordinate [Co-
(dppp)(SPhY and [Co(bdpp)(SPh), respectively?* It is also

Acknowledgment. This research work was supported by a
Direct Grant (A/C 2060157) of The Chinese University of Hong
Kong.

Supporting Information Available: Listings of X-ray crystal-
lographic data, atomic coordinates, thermal parameters, and complete
bond distances and angles for compleke8. This material is available
free of charge via the Internet at http:/pubs.acs.org.

1C0102945

(32) (a) Olmstead, M. M.; Power, P. P.; Sigel, IBorg. Chem 1986 25,
1027-1033. (b) Sigel, G. A.; Barlett, R. A.; Decker, D.; Olmstead,
M. M.; Power, P. P.Inorg. Chem.1987 26, 1773-1780, and
references therein.

(33) (a) Swenson, D.; Baenziger, N. C.; Coucouvanis]JDAm. Chem.
Soc. 1978 100, 1932-1934. (b) Coucouvanis, D.; Swenson, D.;
Baenziger, N. C.; Murphy, C.; Holah, D. G.; Sfarnas, N.; Simopoulos,
A.; Kostikas, A.J. Am. Chem. S0d.981, 103 3350-3362.

(34) Wei, G.; Hong, M.; Huang, Z.; Liu, Hl. Chem. Soc., Dalton Trans.
1991, 3145-3148.

(35) (a) Shoner, S. C.; Power, P. Ragew. Chem., Int. Ed. Endgl991,
30, 330-332. (b) MacDonnell, F. M.; Ruhlandt-Senge, K.; Ellison, J.
J.; Holm, R. H.; Power, P. Rnorg. Chem.1995 34, 1815-1822.

(36) Ruhlandt-Senge, K.; Power, P.P Chem. Soc., Dalton Tran993
649-650.





