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We have synthesized a series of novel octahedral Rh(lll) salen-type complexes where the salen ligand is
unsymmetrically bound to the Rh(lll) dichloride center. This mode of bonding left one intact phenol group
coordinating to the rhodium center and has never before been observed inrsatahchemistry. These remarkably

stable complexes possess unique coordination geometry and represent the first time that Rh(lll) salen complexes
have been successfully isolated from the direct combination of RBIEIO and the salen ligand in the absence

of a nucleophilic base. The (salen)Rh(lll) dichloride complex can be converted to the analogous monochloride
complex by reaction with metal carbonate salts.

Introduction pyridine as a neutral axially bound ligaPid. In 1994, Eisenberg

. . reported the synthesis of square pyramidal Rh(lll)salen alkyl
~ The synthesis of metaisalen complexes has been widely complexes from Rh(l) precursct€. Bunn has reported the
investigated in inorganic chemistry. Symmgtncal mgtailen synthesis of (R)Rh(lll)salen where R CH,CHs, CHs, H, or |
compounds have been found to be catalytically active for the fom Rh(I1) starting materials and has observed that the direct
asymmetric Diels-Alder reaction, the ring opening of epoxides, synthesis of Rh(lll) salen complexes from RBGH,O was not
the oxidation of sulfides, aziridination, cyclopropanation, and gyccessful® However, with the hope of obtaining a coordina-
most notably the epoxidation of olefiAsThe diversity in  tjyely unsaturated salen-type Rh(lll) center containing a labile
chemical reactivity shown by these complexes illustrates the gnionic axial ligand, we have set out to reinvestigate the

ability of the salen ligand environment to accommodate many synthesis of Rh(lll) salen-type complexes directly from RiACI
metals with diverse oxidation states as well as the versatility of 3,0

the salen ligand in homogeneous catalysis. The salen ligand has
been successfully metalated by many transition metals as wellExperimental Section

as main group elemen%_s‘} Many of these complexes have been General Information and Materials. High-resolution mass spectra
successfully characterized by X-ray crystallography. In all of '\ ere obtained using a VG 70-250SE high-resolution mass spectrometer
these complexes the dianionic N,N,@"-tetradentate binding  ang the fast-atom bombardment (FAB) technicii¢.and *C NMR
mode is observed. Some of these complexes contain axialspectra were recorded on a Varian Gemini FT-NMR spectrometer
ligands, both neutral and anionic, that bind to the metal center. (300.075 MHz for'H NMR, 75.462 MHz for'3C NMR). 'H NMR

Rhodium salen complexes are of interest to our group becausdlata are reported as foIIows:' chemical shift (multiplicityzétb'road,
of the versatile nature of the salen ligand. By modifying the S= singlet, d= dloublet, t; triplet, g = quartet, and m= multiplet)
phenolic group of the salicylaldehyde, we hope to be able to and integration).!H and '*C chemical shifts are reported in ppm

use the salen ligand framework to access multiole oxidation downfield from tetramethylsilane (TMS) scale) with the solvent
9 P resonances as internal standards. IR data were collected either on a

states of the rhodium metal center. This is particularly interesting \icolet 520 FT-IR spectrometer with OMNIR software or on a Nicolet

in our continuing study of the effect of metal oxidation state in 5pc FT-IR spectrometer with PC-IR software. Elemental analyses were

homogeneous catalysis. provided by Desert Analytics, Inc. (Tucson, AZ) and Atlantic Microlab,
Organometallic rhodium complexes with tetradentate Schiff Inc. (Norcross, GA) _

base ligands coordinating to the Rh metal center in the N, N, RhCk-3H,0 was purchased from Pressure Chemical and used as

O-, O~ mode are known. In the early 1970s West et al. reported "éceived. Dehydrated 20C ethyl alcohol was purchased from Pharmco

the synthesis of octahedral Rh(Ill) salen complexes that Containand degassed with a stream of nitrogen prior to use. Schiff base ligands
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were synthesized by combining the substituted salicylaldehyde (2 equiv) = 21.4%.'H NMR (CDCl): 6 8.12 (s, 2H, GI=N), 7.57 (s, 2H,

with the diamine (1 equiv) in refluxing absolute ethanol. RICHs-
CN); was synthesized according to published procediirasetonitrile

aromatic), 7.20 (s, 2H, aromatic), 4.13 (s, 4H, NCHN), 3.57 (b,
2H, OH), 1.61 (s, 9H!BU), 1.32 (s, 9HBU). 13C NMR (CDC): 154.78

and dichloromethane were distilled over calcium hydride. Tetrahydro- (ArC,—OH)), 141.34 (A€,—'Bu), 141.71 (A€»—'Bu), 120.70 (AC—
furan (THF), benzene, and diethyl ether were distilled over sodium/ C=N), 130.63 (AC,—H), 130.25 (AC,—H), 163.82 C=N), 59.84
benzophenone. All solvents were distilled under nitrogen and saturated(NCH,CH:N), 35.62 C(CHz)s), 34.25 C(CHs)s), 31.34 (CCHba)s),
with nitrogen prior to use. Deuterated solvents were purchased from 30.37 (CCHa)3). IR (Nujol): von = 3682.63 cm? (br). Anal. Calcd
Cambridge Isotope Laboratories and used without further purification. for Csz2.4H4750,N2RhChL s (0.25 molecules CKCI,/Rh): C, 56.48; H,
All other reagents were purchased from the Aldrich Chemical Co. and 6.99; N, 4.09. Found: C, 56.67; H, 7.08 N, 4.15. FARS: M* =
used without further purification unless otherwise noted. All reactions 664, (M" — Cl) = 628, (M" — Cl,) = 593.
were carried out under a dry nitrogen atmosphere using standard Dichloro-1,2-propanediaminoN-(3,5-di-tert-butylsalicylidene)-N'-
Schlenk techniques unless otherwise noted. (3,5-di-tert-butyl-2-hydroxysalicylidene) Rhodium(lil) (1e). Yield =
General Procedure for the Synthesis of lae. RhCk-3H,O (100.0 34.1%.'H NMR (CDCl): 7.85 (s, 2H, &1 = N), 7.52 (d, 2H,
mg, 0.38 mmol) and the Schiff base ligand (1 equiv) were added to a aromatic), 7.12 (d, 2H, aromatic), 4.16 (m, 4H, NSCH,CH,N), 3.37
50 mL Schlenk flask equipped with a magnetic stirrer bar using standard (b, 2H, CH), 2.40 (s, 2H, NCHCH,CH;N), 1.60 (s, 9H!Bu), 1.31 (s,
Schlenk technique. Degassed ethanol (25 mL) was transferred into the9H, ‘Bu). 13C NMR (CDCk): ¢ 153.69 (AC,—OH)), 139.23 (ACm—
reaction flask via a cannula. The flask was then fitted with a reflux Bu), 141.57 (AC,—'Bu), 119.68 (AC—C=N), 130.76 (AC,—H),

condenser attached to a gas flow adapter andu¥bler. The mixture
was heated to reflux under,Nor 6 h and was then allowed to cool to

130.57 (AC,—H), 165.87 C=N), 62.51 (NCH,CH,CH,N), 35.40
(C(CHs)s), 34.17 C(CHa)s), 31.31 (CCHs)s), 30.75 (CCHa)s), 27.61

room temperature. If the product precipitated out from the reaction (NCH,CH,CH,N). IR (Nujol): von = 3583.23 cm* (br). Anal. Calcd

mixture, it was isolated by filtration. If the product was soluble in

for Cs3 Hs002N2RhCk (0.5 molecules CECI/Rh): C, 55.82; H, 7.00;

ethanol, the solvent was removed in vacuo. The remaining solid was N, 3.89. Found: C, 55.80; H, 7.15; N, 4.02. FABIS: M+ = 677,

washed with ether (3< 10 mL). The ether-insoluble material was

dissolved in methylene chloride and passed through a short column of
Celite. The CHCI, solution was then evaporated, and the solid product

was dried under vacuum overnight at—780 °C.
Dichloro-1,2-cyclohexanediamindN-(3,5-ditert-butylsalicylidene)-
N'-(3,5-ditert-butyl-2-hydroxysalicylidene) Rhodium(lll) (1a). Yield
= 48.5%.'H NMR (CDCl): 6 7.99 (s, 2H, G=N), 7.54 (d, 2H,
aromatic), 7.20 (d, 2H, aromatic), 4.48 (b, 2HHY 3.9 (d, 2H,
cyclohexyl), 2.83 (d, 2H, cyclohexyl), 2.06 (d, 2H, cyclohexyl) 1.85
(m, 2H, cyclohexyl), 1.60 (s, 9HBu), 1.4-1.6 (m, 2H, cyclohexyl),
1.32 (s, 9H!BU). 3C NMR (CDCk): ¢ 154.87 (AC,—OH), 146.73
(ArCy—'Bu), 141.07 (A€,»—'Bu), 120.86 (AC—C=N), 130.85 (AC,—
H), 130.51 (AC,—H), 160.25 C=N), 71.60 (cyclohexyl, N-CH,CH,—
N), 35.52 C(CHja)s), 34.41 C(CHa)s), 31.52 (CCHa)s), 30.52 (CCHa)a),
29.05 (cyclohexyCH,CH,CH,CH,—), 24.37 (cyclohexytCH,CH,-
CH3CH;—). IR (Nujol): voy = 3627.51 cm? (br). IR (CHCl,): vou
= 3682.49 cm. Anal. Calcd for GgHs3O-N.RhCkL: C, 60.09; H, 7.42;
N, 3.89; Rh, 14.3; Cl, 9.85. Found: C, 59.90; H, 7.71; N, 3.67; Rh,
14.13; Cl, 9.56. FAB/MS: M = 719, (M" — H.CI) = 682, (M" —
H2C|2) = 647.
Dichloro-1,2-cyclohexanediaminoN-(3-tert-butyl-5-methylsali-
cylidene)-N'-(3-tert-butyl-2-hydroxy-5-methylsalicylidene) Rhodium-
(1) (1b). Yield = 39.0%.*H NMR (CDCl): 6 7.86 (s, 2H, Gi=N),
7.25 (d, 2H, aromatic), 7.03, (d, 2H, aromatic), 3.73 (d, 2H, cyclohexyl),
2.69 (d, 2H, cyclohexyl), 2.55 (s, 2H,H), 2.24 (s, 3H, El3), 1.95 (d,
2H cyclohexyl,J = 1.5 Hz), 1.85 (m, 2H, cyclohexyl), 1.45 (s, 9H,
Bu). 13C NMR (CDCk): 155.38 (AC,—OH)), 142.57 (ACy—'Bu),
134.25 (AC,—H), 129.28 (AC,—H), 160.41 C=N), 71.91 (cyclo-
hexyl, N—CHQCHZ_N), 35.82 C(CH3)3), 30.55 (CCH3)3), 29.05
(cyclohexyl —CH,CH,CH,CH,—), 24.72 (cyclohexyCH,CH,CH-
CHy—), 20.84 M-CH3). IR (Nujol): voy = 3744.07 cm? (br). Anal.
Calcd for GodH420.N-RhCk (0.5 molecules CECI/Rh): C, 54.13;
H, 6.26; N, 4.14. Found: C, 54.88; H, 6.37; N, 4.15. FARS: M*
= 633, (M" — Cl) = 598, (M" — 2Cl) = 563.
Dichloro-1,2-ethanediaminoN-(3-tert-butyl-5-methylsalicylidene)-
N'-(3-tert-butyl-2-hydroxy-5-methylsalicylidene) Rhodium(lil) (1c).
Yield = 42.6%.'H NMR (CDCl): 6 8.04 (s, 2H, G=N), 7.33 (s,
2H, aromatic), 7.05 (s, 2H, aromatic), 4.40 (b, 2Hj)04.11 (s, 4H,
NCH,CH;N), 2.32 (s, 3H, Es), 1.60 (s, 9H,'Bu CHs). 13C NMR
(CDCly): 6 154.80 (ArC,—OH)), 128.55 (AC,—'Bu), 133.99 (AC,—
H), 133.52 (AC,—H), 163.42 C=N), 59.81 (NCH.CH:N), 35.24
(C(CH3)3), 30.23 (CCH3)3), 20.56 (T]-CH:;) IR (NUjOl): von = 3853.73
cmt (br). FABT/MS: M* = 580, (M"—HCI) = 544, (M'—HCl,) =
509.
Dichloro-1,2-ethanediaminoN-(3,5-di-tert-butylsalicylidene)-N'-
(3,5-di-tert-butyl-2-hydroxysalicylidene) Rhodium(lll) (1d). Yield

(11) Catsikis, B.; Good, M. Llnorg. Nucl. Chem. Lett1968 4, 529—
531.

(M* — Cl) = 642, (M" — Cl,) = 607.

Synthesis of Chlorotrans-1,2-cyclohexanediamindN,N'-bis(3,5-
di-tert-butylsalicylidene) Rhodium(lll) (2a). Complexla (300 mg,
0.42 mmol) and silver carbonate (58.1 mg, 0.21 mmol, 0.5 equiv) were
added to a 50 mL Schlenk flask equipped with a magnetic stirrer bar,
in the presence of air. THF (25 mL) was added to the flask via a
cannula. The flask was next covered with aluminum foil to exclude
light. The mixture was then stirred at room temperature for 24 h. The
mixture appeared dark-brown in color. The mixture was filtered through
Celite to remove any insoluble solids, and the solvent was evaporated
to isolate the solid product (264 mg, 92.4%H NMR (THF-dg): o
8.19 (s, 1H, Gi=N), 8.06 (s, 1H, €&1=N), 7.35 (t, 2H, aromatic), 7.07
(t, 2H, aromatic), 3.70 (b, 1H, cyclohexyl), 3.00 (d, 1H, cyclohexyl),
2.90 (d, 1H, cyclohexyl), 1.95 (m, 2H, cyclohexyl), 1.53 (d, 9Bl)),

1.25 (s, 9HBuU). °C NMR (THF-dg): 6 120.56, 160.86 (AC,—OH),
143.02, 142.71 (AC»—'Bu), 135.12 (AC,—'Bu), 134.88, 134.82
(ArC—C=N), 130.77, 130.41 (AT,—H), 129.65, 129.48 (AC,—H),
161.57 C=N), 74.01, 71.02 (cyclohexyl, NCH,CH,—N), 37.01, 36.94
(C(CHs)s), 34.59 C(CHg)s), 32.12 (CCHa)3), 30.91, 30.75 (GTH3)3),
29.89, 29.64 (cyclohexyCH,CH,CH,CH,—), 24.99 (cyclohexyl
—CH,CH,CH,CH,—). FAB*/MS: Mt = 682, (M' — CI) = 647.

Reaction of 1a with Ammonium Chloride. In a 25 mL round-
bottom flaskla (50 mg, 0.07 mmol) dissolved in GBI, (10 mL) was
combined with an aqueous solution of ammonium chloride (394 mg in
5 mL of H,O, 0.7 mmol, 10 equiv). The two-phase mixture was stirred
vigorously at room temperature overnight. The reaction mixture was
evaporated to dryness in vacuo, and a sample was taken for NMR
analysis*H NMR (CDCly): 6 7.90 (s, 1H, G=N), 7.53 (s, 1H, Gi=
N), 7.39, 7.38 (s, 2H, aromatic), 7.03, 6.98 (s, 2H, aromatic), 3.50 (b,
1H, cyclohexyl), 3.10 (d, 1H, cyclohexyl), 2.90 (d, 1H, cyclohexyl),
2.0 (b, 2H, cyclohexyl and 4H, ammonium), 1.40 (d, ¥By), 1.30 (s,
9H 'Bu).

Reaction of 1la with Tetrabutylammonium Chloride. In a 25 mL
round-bottom flaskla (50 mg, 0.07 mmol) and tetrabutylammonium
chloride (20.1 mg, 0.07 mmol, lequiv) were dissolved in,CH (15
mL). The homogeneous mixture was stirred at room temperature for
24 h. The mixture was then washed with water to remove any unreacted
tetrabutylammonium chloride. The organic phase was collected and
dried over NaSQO,, and the solvent was evaporated to isolate a solid
product. '1H NMR (CD,Cly): ¢ 7.91 (s, 2H, G=N), 7.5 (b, 2H,
aromatic), 7.2 (b, 2H, aromatic), 2.91 (tOM,CH.CH,CHj), 2.76 (d,
2H, cyclohexyl), 1.97 (d, 2H, cyclohexyl), 1.60 (b, 2H, cyclohexyl),
1.55 (s, 9H,'Bu), 1.42 (m, NCHCH,CH,CHs), 1.34 (t, NCHCH,-
CH,CH), 1.26 (m), 0.90 (s, 9HBuU).

Results and Discussion

We report here the observance of a novel safeetal binding
mode discovered during attempts to directly synthesize a
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Scheme 1

R3-R*

N NS
R"Q:OH HO&>7R1 + RhCl3+3H,0
R? R?
1a:
1b:
1c:
1d:

1e:

Table 1. Crystal Data and Structure Refinement for

(salen)RhGF2CH,Cl, (1a)
empirical formula GsHs7N,O.ClgRh
fw 888.46
temp (K) 198(2)
wavelength (A) 0.71073
cryst syst monoclinic
space group P2,/c
a(h) 12.5463(3)
b (A) 12.4447(3)
c(A) 28.2073(3)
o (deg) 920
p (deg) 96.4862
v (deg) 90
V (A3) 4376.0(3)
VA 4
p (calcd) (g/crd) 1.349
w (mm™2) 0.789
goodness-of-fit orfF? 1.301

final R*indices | > 20(1)]
Reindices (all data)

R1=0.0595, wR2=0.1226
R* 0.0959, wR2= 0.1394

AR = 3 |IFol — IFcll/ZIFol.

Figure 1. ORTEP diagram ofla:2CH,Cl, showing atom labeling
scheme. Thermal ellipsoids are shown at 30% probability. Solvent mole-
cules and hydrogen atoms, except for O(2)H, are omitted for clarity.

coordinatively unsaturated Rh(lll) Schiff base monohalide
complex from Rh(lll) starting materials. We have successfully
synthesized a series of novel octahedral Rh(lll) salen-type
complexes where the ligand is unsymmetrically bound to the
Rh(l11) dichlo centerThis mode of bonding left one intact phenol
group coordinating to the rhodium center and hag@ebefore
been obsered in saler-metal chemistryThese remarkably

stable complexes possess unique coordination chemistry and

represent the first time that Rh(Ill) Schiff base complexes have
been successfully isolated from the direct combination of RhCl
3H,0 and the salen-type ligafl.The only other examples of

a tetradentate monoanionic Schiff base ligand framework come

from unsymmetrical salen ligands that have an N, N, N, O
binding mode213Ours is the first example of an N, N, O, O

Stinziano-Eveland et al.

EtOH
R1

reflux
R?

R'= Bu, R?= 'Bu, R®R*= 1,2-Cyclohexanediyl
R'= CHy, R?= Bu, R3-R*= 1,2-Cyclohexanediyl
R'= CH3, R%= Bu, R3-R* = 1,2-Ethanediyl
R'=Bu, R%*= Bu, R®-R*= 1,2-Ethanediyl
R'=Bu, R?= Bu, R®*-R*= 1,3-Propanediyl

Figure 2. ORTEP drawing of one-half of a unit cell dfa=2CH,Cl,
showing hydrogen bonds ¢€H--Cl = 3.01(2) A) between two
neighboring molecules.

monoanionic ligand, similar to what might be expected if the
proton of one phenol group was replaced by an alkyl group
(Scheme 134 The (salcen)Rh(Ill) dichloride complex (salcen
= trans-1,2-diaminocyclohexanikN-bis(3,5-ditert-butylsali-
cylidene) was synthesized by combining the free imine ligand
with rhodium trichloride trihydrate in refluxing ethanol (Scheme
1). Some decomposition of the starting imine ligand is always
observed with product formation. This decomposition was not
impeded by the addition of various bases to the reaction mixture.
In some cases, the desired product precipitates out of the reaction
mixture. In other cases, the solid product can be obtained in
pure form by washing the solid residue obtained after removal
of the solvent with ether. Th#H NMR resonance for the imine
protons ofla shifts to 8.0 ppm from 8.3 ppm for the free ligand.
Furthermore, the B proton resonates in the range between 2
and 6 ppm as a broad peak depending on the concentration and
solvent. The IR spectrum dfain Nujol exhibits an OH stretch

at 3627.5 cm! as a low-intensity broad peak, and the IR
spectrum oflain CH,Cl, shows a high-intensity broad peak at
3741.5 cnTl. These data are consistent with the presence of a
hydrogen-bonding network in the solid state. An X-ray crystal
structure ofla-2CH,CI; further confirmed the indicated structure
(Figure 1 and Table 1). The Rh(lll) center lies slightly above
the salcen ligand plane in an octahedral geometry with axial
chloride ligands. The RRO(2) bond is 2.143(3) A, quite a bit

(12) Atkins, R.; Brewer, G.; Kokot, E.; Mockler, G. M.; Sinn, Horg.
Chem.1985 24, 127-134.

(13) For further information regarding the synthesis of unsymmetrical salen
ligands see the following. Lopez, J.; Liang, S.; Bu, Tétrahedron
Lett. 1998 39, 4199-4202. Du, X. D.; Yu, X. D.J. Polym. Sci., Part
A 1997 35, 3249-3254.

(14) Lopez, J.; Liang, S.; Bu, X. Rletrahedron Lett1998 39, 4199-
4202.
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M,COs / THF g >
N ,
AN

Scheme 2

Y

N:\

o = M = Ag, Cs, Na =
\Rih/ ° = RH /N
VAN PN t
'Bu* 8 CI:| (o) fBu HCI (O1N) [BU \ / 0] cl (0] - >¥ Bu
CH,Cl, B

By

A

1a 2a

longer than the RRO(1) bond (1.996(3) A), and is consistent The reaction in Scheme 2 was found to be reversible. At room
with a dative OH ligation mode. ThekDproton (O(2)-H bond temperature over several days, the conversic®edfack tola
length= 0.81 A) can be located unequivocally in the X-ray in the presence of excess aqueous hydrochloric acid was
structure, and there is no hydrogen bonding between O(1) andconfirmed by'H NMR and IR analyses. The two imine peaks
H—0(2). Instead, there is hydrogen bonding between the OH converged to one peak in thel NMR, and a broad OH stretch

of one molecule and the Cl of another (Figure 2). In solution, was evident in the IR spectrum, indicating the re-formation of
however,’H NMR experiments indicate a room-temperature 1a,

equivalency between the two salicylaldimine halves of the  complexia can also be considered as a [Rh(salce)iCl
molecule, suggesting that this proton may exchange rapidly gnion with a H counterion. Thus, cation-exchange experiments
between the two O sites. were conducted in an effort to replace the phenolic proton of

Complexla 'is a potential intermediate in the syn_thesis of lawith a different cation. The biphasic reaction between a-CH
the monochloride complea and is the result of the first loss Cl, solution of 1a and an aqueous solution of ammonium

of HCI fro_m_ the RhC4 starting material and the salcer] Ii_gan_d. chloride yields a new brown product. TAE NMR spectrum

As such, itis rema_rkably stable towgrd _the therma_l elimination of this compound in CBCl, contains a broad resonance at 2

of the second equalent of HCI. .Itl is air- and m.0|sture.-stable ppm for the NH* protons and an unsymmetric imine region

:an?slg 2feam§ﬁ(elzll')nS%ﬁfTbiiinégﬁ?lgﬁ?mi ?cir?;sftthe that is characteristic of the loss of tl& axis in 1a due to

axial ligands are anionic, which dictates that one of the phenol hydrogen bonding of the ammonium proto_ns to one of the

groups of the salen Iigar;d must exist as a neutral ligand to the phenoxide OXygens. Ina hpmpgeneous reaction bgt\l/eand
tetrabutylammonium chloride in CBl,, a chloroform-insoluble

rhodium metal center. product was obtained after workup. TH¢ NMR spectrum of

By variation of the aldehyde and diamine substituents, this compound in CECl, clearly shows the presence of 1 equiv
different Schiff base ligands have been synthesized and meta- P 2 y P q

lated using RhGH3H,0 as the rhodium precursatd—e). The of NBug™ cation. The aromatic resonances are broadened and
synthesis ofla has also been achieved in other solvents symmetric. The imine an_d afoma““ reg_ions remain symmetric
including THF and acetonitrile, as well as from a different begause hydrogen bon.dlng is not possible between tha'NBu
thodium precursor, RhGICH:CN)s.1! Less ligand decomposi- cation and the phenoxide oxygen. Taken together, these data

tion occurs when the Rh§CH,CN)s precursor is used in THF. indicate that the hydroxyl protons are exchangeable with other
Schiff base ligands made from the condensation of 1,2- cations, consistent with the reversibility indicated in Scheme

phenylenediamine, 1,3-phenylenediamine, 3,4-diaminoto|uene,2'

3,4-diaminomethoxybenzene, and 1,2-diphenylethylenediamine In conclusion, we have reported the synthesis and complete

with 3,5-ditert-butyl-2-hydroxybenzaldehyde could not be structural characterization of a novel salen-type Rh(lll) dichlo-

metalated under the conditions listed in Scheme 1. ride complex. This discovery has demonstrated an unprecedented
The (salcen)Rh(lll) dichloro compleka can be converted  binding mode of the salen ligand outside the normal N, N, O

to the corresponding monochloro complby reaction with O~ binding mode. The (salen)Rh(lll) dichloride complex can

silver carbonate (Scheme 2). NMR experiments in TdJF- be converted to the monochloride derivative using simple

revealed that GEO; and NaCQs are also effective reagents  carbonate salts. We are currently investigating further coordina-

for the production of the monochloride species. The reaction tion and catalytic chemistry of the complexes described herein.

with Ag2CO; has been successfully scaled up, and the product

was isolated in 92% yield. The FAB-MS spectruntafexhibits Acknowledgment. Financial support to S.T.N. from North-
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