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Abstract—Reactions of Li(BuL-NS) (lithium bis(4-r-butylphenyl)-2-pyridylmethanthiolate(1 —)) with MCl,
(M = Ni, Zn. Pt) afforded the respective M(rBuL-NS8), complexes in good yields. Treatment of CuCl,,
Cu(OTf), (OTf = triflate) and PACL,(PhCN), with Li(#BuL—-NS) led to the formation of the dimeric compounds
[Cu(rBuL-NS)Cl], - 2H,0, Cu,(tBuL-NS),(OTf) and [Pd(:BuL-NS)Cl],, respectively. The interaction of Li(z-
BuL-NS) with [Ru(C0),Cl,},, [Rh(COD)CI], (COD = 1,5-cyclooctadiene) and Re(CO),Cl gave cis-Ru(tBuL. -
NS§),(CO),, Rh(rBuL-NS)(COD) and Re(tBuL-NS)(CO),, respectively. The structure of Rh(sBuL
NS)(COD) has been established by X-ray crystallography. The geometry around Rh is square planar with
Rh-N and Rh-S$ distances of 2.114 (5) and 2.250 (2) A, respectively. Reaction of Ni(PMe,),(CH,)CI with
Li(/BuL~NS) afforded Ni(rBuL-NS)(PMe;)CH;, which undergoes CO insertion to give the acyl complex
Ni(rBuL-NS)(PMe;)(COCH,). The cyclic voltammogram of Pt(rfBuL-NS), exhibits a reversible 1-electron
couple at 0.3 V s ferrocenium—ferrocene, which is assigned as the ligand-centered oxidation. © 1997 Elsevier
Science Ltd

Kevwords: synthesis ; electrochemistry ; pyridine—thiolate complexes.

Metal-sulfur complexes have attracted much atten-
tion because of their resemblance to the active centers
of metalloenzymes [1] and their potential application
to homogeneous catalysis [2]. Recently Holm and
coworkers have synthesized oxomolybdenum com-
plexes of a bulky bidentate pyridine-thiolate ligand

report the syntheses and electrochemistry of such
complexes and the crystal structure of Rh(/BuL-
NS)(COD).

RESULTS AND DISCUSSION

{Bul.-NS  (bis(4-t-butylphenyl)-2-pyridylmethane-
thiolate(1 —)) as models for oxomolybdenum
enzymes. Oxo transfer from cis-MoQO,(tBuL-NS), to
phosphines was observed and the structures of both
cis-MoO,(tBuL-NS), and MoO(tBuL-NS), have
been established by X-ray crystallography. The salient
feature of tBuL—NS is the steric bulk imposed by the
-butylphenyl group that precludes the biologically
irrelevant g-oxo-Mo" dimer formation [3]. However
the chemistry of metal complexes of the types
M@BuL-NS), and M(@Bul-N$)X, (X = mono-
dentate ligand) have not been explored. Herein we

* Author to whom correspondence should be addressed.

Svntheses of the M(tBuL-NS), and M,(tBuL-NS),Cl,
complexes

The reactions of Li(BuL-NS) with NiCl,, ZnCl,
and PtCLL,(COD) afforded the respective bis-chelate
complexes M(fBuL-NS), (M = Ni (1), Zn (4), Pt (9))
in good yields. These complexes are soluble in totuene
and chlorinated solvents but insoluble in hexane and
methanol. The '"H NMR spectra of M(/BuL-NS),
show a single resonant signal for the r-Bu groups,
indicative of the symmetric coordination mode of
tBuL—NS in these complexes.

Treatment of Li(tBuL-NS) with CuCl, gave the
1:1 dimeric complex [Cu(tBuL-NS)Cl},:2H.O (2).
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Table 1. Crystallographic data for Rh(tBuL-NS)(COD) (6)

Formula Cy,H4oNRAS
M, 599.7

Crystal system monoclinic
Space group P2,/n

a(A) 11.533 (2)
b(A) 12.586 (2)

¢ (A) 20.442 (2)

I X@)] 96.06 (2)

U (AY) 2950.7 (8)

V4 4

pcalc/g Cm_3 135

Crystal size/mm 04x0.1x0.1
Color ; habit yellow needles
T/K 298

u (min~") 5.494

26 range (°) 3.0-110.0
F(000) 1256

Independent reflections
Observed reflections

3590 (R, = 2.66%)
2608 (F > 4.00(F))

Weighting scheme w™! = ¢*(F)+0.0002F
Re* 0.0430

R 0.0436

GOF’ 1.38

"RF/ = Z(F|—IFD/Z(FD; Rwr = [Ew(|F|—|F)*/Zw
|Fol7"2.
bGOF = [ZW(]Fcl - IFOI)Z/(Ncbs_ param)]l/2~

The mass spectrum of 2 shows the molecular ion cor-
responding to the dimeric structure. Reaction of
Cu(OTY), (OTf = triflate) with Li(sBuL-NS) yielded
a green crystalline solid analyzed as Cu,(:Bul-
NS);(OTf) (3). The formulation of 3 as a Cu"-Cu"
dimer is tentative because the mass spectrum does not
shows the molecular ion. The coordination modes of
tBuL-NS in 2 and 3 are not clear. Complexes 2 and 3
are paramagnetic with u.q 1.6 and 1.7 g, respectively,
suggestive of antiferromagnetic coupling between the
Cu centers in these complexes. Treatment of
PdCL,(PhCN), with Li(sBuL-NS) afforded a red
solid, analyzed [Pd(:BuL-NS)CI] (7). This Pd" com-
plex is presumably dimeric and has a square planar
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geometry around each Pd as expected for d®-con-
figurated complexes.

Syntheses of cis-Ru(tBuL-NS),(CO), and Re(tBul—-
NS§)(CO),

The ruthenium complex cis-[Ru(¢tBuL-NS),(CO),]
(5) was prepared by the reaction of [Ru(CO),Cl,],
with Li(zBuL-NS) in refluxing DMF. The IR spec-
trum of this complex displays two v(C=0) at 2035
and 1972 cm ', indicative of the cis disposition of the
two carbonyl ligands. Consistent with this geometry,
the '"H NMR spectrum displays two singlets for the ¢-
Bu groups. Complex 5 is very inert and does not react
with pyridine and phosphines even under refluxing
conditions.

Reaction of Re(CO)sCl with Li(rBuL-NS) gave air-
stable Re(t+BuL-NS}CO), (8). The IR spectrum
shows CO stretches at 2010 and 1908 cm ', which are
slightly lower than those for the starting Re(CO),Cl.
The mass spectrum displays the molecular ion cor-
responding to the [Re(tBuL-NS)(CO),] fragment.

Synthesis and crystal structure of Rh(:BuL-NS)
(COD)

Reaction of [Rh(CO),Cl], with Li({BuL-NS) in
THF gave an orange solution, from which a purple
solid was isolated. The IR spectrum of this purple
solid exhibits intense CO bands around 2000 cm™'.
The 'H NMR spectrum of this purple solid shows
more than one t-butyl resonant signals. The DCI mass
spectrum displays the molecular ion corresponding to
[Rh,(:BuL-NS),(CO),]. However, we have not been
able to obtain correct analytical data for this complex.
Treatment of [Rh(COD)CI], with Li(sBuL-NS) gave
Rh(zBuL-NS)(COD) (6), isolated as air-stable yellow
crystals (see Table 1). The structure of the Rh complex
has been characterized by X-ray crystallography. Fig-
ure 1 shows a perspective view of the molecule ; selec-
ted bond lengths and angles are given in Table 2. As
expected for 4-coordinate Rh! complex, the geometry

Table 2. Selected bond lengths (A) and angles (deg) for Rh(1BuL-NS)(COD) (6)

Rh(1)—S(1) 2.250 (2)
Rh(1)—C(1) 2.127 (8)
Rh(1)—C(5) 2.120 (7)
C()—C(8) 1.40 (1)
S(1)—Rh(1)—N(2) 83.5 (1)

N()—Rh(1)—C(1) 98.7 (3)
N(2)—Rh(1)—C(4) 163.9 (3)
S{1)—Rh(1)—C(5) 92.1 (2)
C(1)—Rh(1)—C(5) 93.3 (3)
S(1)—Rh(1)—C(8) 161.6 (2)
C(1)—Rh(1)—C(8) 382 (3)
C(5)—Rh(1)—C(8) 81.3 (3)

Rh(1)—N(2) 2.114 (5)
Rh(1)—C(4) 2.127 8)
Rh(1)—C(8) 2.140 (6)
C(@4)—C(5) 1.39 (1)
S(1)—Rh(1)—C(1) 160.1 (2)
S(1)—Rh(1)—C(4) 90.3 (2)

C(1)—Rh(1)—C(4) 82.3 (3)
N@)—Rh(1)—C(5) 156.4 (3)
C(4)—Rh(1)—C(5) 382 (3)
N(2)—Rh(1)—C(8) 95.7 (2)
C(4)—Rh(1)—C(8) 94.8 (3)
Rh(1)—S(1)—C(10) 104.0 (2)
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Fig. 1. Perspective view of Rh(sBuL--NS)(COD) (6).

around Rh is square planar. The Rh—C distances are
comparable to those for [Rh(COD)(u-SR)], (2.135 A)
[9]. The Rh-S distance of 2.250 (2) A is shorter than
that found in Rh(SPh)(PMe,), (2.428 (2) A) [10]. The
Rh—S—C angle of 104° is acute compared with other
metal-thiolate complexes [11]. It should be noted that
while dimeric thiolate-bridged Rh' complexes are well
documented, there are relatively few examples of ter-
minal Rh' thiolate complexes [13]. Apparently the
steric bulk of 4-t-butylphenyl groups in rBuL-NS
inhibits the formation of the thiolate-bridged dimer.
The COD ligand in Rh(tBuL-NS)(COD) can be read-
ily substituted by a variety of ligands such as phos-
phines and CO to give Rh(tBuL-NS)L, (L = PR, or
CO).

While Rh complexes containing carbonyl, phos-
phines and cyclopentadienyl are well-known catalysts
for hydrogenation and the related organic trans-
formations, there are relatively few studies on the Rh!
thiolate analogues [9,12,13]. Complex 6 was found
to be a catalyst for hydrogenation of olefins under
ambient conditions. For example, reaction of styrene
with hydrogen under ambient conditions gave ethyl-
benzene in good yields, albeit rather slowly. The turn-
over number of 10 is rather low compared to the Rh'-
phosphine systems and possibly because of the slow
COD dissociation from 6, which is required to provide
a vacant site for hydrogen activation.

Synthesis of Ni(1BuL-NS)(PMe;)CH,

Nickel alkyl complexes of thiolate ligands are of
interest because such species are believed to be
involved in the catalytic cycle of nickel-containing
carbon monoxide dehydrogenase. Reaction of Ni(P-
Me,),(CH;)Cl with Li(rBuL-NS) gave the Ni" methyl
complex Ni(sBuL-NS)CH,(PMe,;) (10), which was
characterized by NMR spectroscopy. The '"H NMR
spectrum of 10 shows a singlet at 6 —0.27 assignable
to the methyl protons. Unfortunately we were not able
to obtain good analytical data for 10 because the
compound was found to be exceedingly air-sensitive.
When a sotution of 10 in C,D, was bubbled with CO,
the methyl resonance gradually decreased in intensity
and a new singlet at 4 1.79 appeared. Evaporation of
the solution gave a solid, which shows an intense
IR band at 1629 cm ™, characteristic of the ~—C==0
stretch of an acyl group. This suggests the formation
of the Ni" acyl complex Ni(zBuL-NS)(PMe,)
[C(O)CH,] via the insertion of CO to Ni—CH; bond
(eq. 1).

Ni(rBuL-NS)(PMe;)CH. +CO —
Ni(rBuL-NS)(PMe;)[C(O)CH;] (1)

Therefore the singlet at d 1.79 was assigned as the acyl
methyl protons C(O)CH,.
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Table 3. Formal potentials (E”) for the tBuL~NS Complexes

E’ (V vs Cp,Fe™)

Compound Oxidation Reduction
Ni(tBuL-NS), 0.18 (70) —1.92 (70)
Pt(:BuL-NS), 1.0%, 0.30 (80)
Ru(zBuL-NS),(CO), 0.42 (80) —1.96"
Re(1BuL-NS)(CO), 0.30 (90)

“Potentials measured in CH,Cl, with 0.1 M [Bu}N]PF, as
supporting electrolyte ; working electrode is glassy carbon,
scan rate = 100 mVs~'. AE, values (E, - E.in mV) are given
in parentheses.

b Irreversible.

Electrochemistry

Table 3 summarizes the formal potentials (E°) for
the tBuL—-NS complexes. The cyclic voltammogram
(CV) of Ni(rBuL-NS), (Fig. 2a) shows a reversible
couple at ca —2.0 V (AE, = 70 mV, /i, ~ 1) and an
irreversible oxidation wave at +0.4 V vs Cp,Fe*”.
The reduction couple at —2.0 V is assigned to the
metal-centered nickel(I1)/(I) couple because no couple
was found for Zn(sBuL-NS), at this potential region.
The nickel(II)/(I) couple for Ni(:BuL-NS), was
found at a more negative potential than those for the
dithia dioxime analogue [Ni(Dtdo)]* (at —1.155 V vs
Ag*/Ag) [14] and the tetraaza macrocycle analogue
Ni(tmtaa) (at —1.73 V vs Cp,Fe*/%) [15]. The irre-
versible wave at 0.4 V is possibly due to the oxidation
of Ni'"to Ni'"". In contrast to other Ni' complexes such
as [Ni(cyclam)]* which reduce CO, electro-
catalytically [16], the electrogenerated [Ni'(sBuL-
NS),]~ species does not react with CO,.

The electrochemistry of Pt—sulfur compounds is of
interest because sulfur ligands are known to stabilize
mononuclear Pt'" state [17,18]. The CV of Pt(tBuL~

(a)
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NS), displays a reversible couple at ca 0.3 V (AE, = 80
mV, i,/i. ~ 1) and an irreversible wave at 1.0 V. Con-
trolled potential electrolysis at 0.6 V gives n = 1.01,
indicating the former oxidation couple is a one-elec-
tron process. The optical spectrum of the oxidized
species [Pt(1BuL-NS),]* shows an absorption
maximum at ¢a 698 nm (gy = 793 M~' cm™"), giving
rise to the pale green coloration (Fig. 3). The CV of
[Pt(rBuL-NS),]* is virtually identical to that of the
starting material, indicating that no decomposition
took place during the electrolysis and the oxidation
was chemically reversible. Indeed, treatment of
Pt(rBuL-NS), in CH,Cl, with 1 equiv. of AgO,SCF;,
gave a pale green solution, whose optical spectrum is
identical to that obtained by the controlled-potential
electrolysis. The EPR spectrum of the reaction mix-
ture shows a broad signal with g value ca 2.002, which
is characteristic for ligand-centered cation radical.
Given the broad observed EPR signal and the absence
of hyperfine coupling, the couple at 0.3 V is assigned
as the ligand-centered [Pt(tBul-NS)(:BuL-NS)]/
[Pt(zBulL-NS)(:BuL-NS")]* couple. Attempts to iso-
late [Pt(rBuL-NS)(:BuL-NS")]" in pure form were
not successful. Similarly the reversible couples at 0.42
and 0.3 V for Ru(+BuL-NS),(CO), and Re(sBuL-
NS)(CO),, respectively, are attributable to the ligand-
centered oxidation.

EXPERIMENTAL

All solvents were purified by standard procedures
and distilled prior to use. UV-vis spectra were
obtained on a Milton Roy Spectronic 3000 diode-
array spectrophotometer ; infrared spectra (Nujol) on
a Perkin—Elmer 16 PC FT-IR spectrophotometer and
mass spectra on a Kratos MS80RFAQ spectrometer.
"H NMR spectra, in CDCl, unless otherwise stated,
were recorded on a JEOL EX400 spectrometer.
Chemical shifts (8, ppm) were reported reference to

| | | J

0.0

-0.5

-1.0 -1.5 -2.0 -2.5

E°/V vs ferrocene—ferrocenium
Fig. 2. Cyclic voltammograms for (a) Ni(zBuL-NS), and (b) Pt(+BuL-NS), in CH,Cl, at a glassy carbon electrode. Scan
rate = 100 mV s~
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Fig. 3. Optical spectral change for the electrolysis of Pt(s+BuL NS}, at 0.6 Vin 0.1 M [BujN|PF,.CH.CI,.

Si(CH;),. Hydrogen atom labeling scheme for r-Bul—
NS complexes is shown in Scheme 1. Magnetic
moments were measured by Evans method [4] at room
temperature in CHCl, solutions. Cyclic voltammetry
was performed with a Princeton Applied Research
(PAR) Model 273A potentiostat. Potentials were con-
trolled by with respect to Ag"—Ag reference electrode
in acetonitrile but are reported respect to the fer-
rocenium-—ferrocene couple as measured in the same
solution. Elemental analyses were performed by
Medac Ltd., Brunel University, U.K.

The salt Li(zBuL-NS) [3b], [Ru(CO),CL], {5].
PdCL(PhCN), [6], [Rh(COD)Cl], [7], PtClL,(COD) {8]
(COD = 1,5-cyclooctadiene) and Ni(PMe,),(CH,)Cl
[9] were prepared by the literature methods. Cu(OTf),
(OTf = triflate) and Re(CO)Cl were obtained from
Strem Ltd. and used as received.

t+Bu

t-Bu
tBul.-NS

Scheme 1.

Preparation of Ni(tBuL-NS). (1)

To a solution of NiCl, (0.15 g. 0.63 mmol) in 20
cm® of CH;OH was added Li(+BuL-NS) (0.16 g, 0.40
mmol) and the mixture was stirred at room tem-
perature for 1 h. The yellow precipitate was collected,
washed with CH-.OH, and recrystallized from
CH,Cl,/hexane. Brown prisms formed were collected
and washed with hexane (Yield 55%). 'H NMR
(CDCly): 0 1.32 (s, 36H, +-Bu), 6.86 (1. 2H, H,). 7.03
(d, 2H. Hy). 7.28 (d, 8H, H,). 7.47 (d. 8H, H,), 8.35
(t, 2H, H)). 9.00 (d. 2H., H,). UV-vis (CH,CL) : ...
(nm)/e (M~ " cm ") 288 (12,400). 350 (5450). MS
(FAB) m;jz: 836 (M7"). Anal. Caled for
[Cs>-HooN2S,Nij - CH,ClLy: C, 69.1: H, 6.8: N. 3.0%.
Found: C, 68.5: H. 6.9 N, 2.9%.

Preparation of [Cu(tBuL-NS)Cl].-2H,0O (2)

To a solution of CuCl, (0.15 g, 1.12 mmol) in 20
cm® of CH,OH was added Lt(#(BuL-NS) (0.29 g,0.73
mmol) and the mixture stirred at room temperature
for 1 h. The solvent was removed in vacuo and the
residue was extracted with CH,Cl.. Green crystals
obtained by recrystallization from CH,Cly/hexane
were collected and washed with ether. (Yield: 35%).
U= 1.6 uB per Cu. UV-vis (CH,ClL): 4. /nm
(¢/M~"em™") 416 (1450), 722 (9120). MS (FAB) m/z:
974 (M™). Anal. Calcd for [C,,H;NCISCu-2H,0]:
C.59.7: H.6.5:N,2.7%. Found : C, 60.1;: H, 6.2 N.
2.6%.
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Preparation of Cu,(tBuL-NS),(OTf) - H,O (3)

To a slurry of Cu(OTf), (0.5 g, 1.38 mmol) in
CH,CI, (25 cm®) was added Li(¢(BuL-NS) (1.09 g,
2.76 mmol) and the mixture was stirred at room tem-
perature of night. The resulting green mixture was
filtered, evaporated to dryness, and extracted with
CH,Cl,. The filtrate was concentrated to 10 ml and
layered with hexane. The dark green crystals were
collected and washed with hexane (Yield 40%).
e = 1.5 uB per Cu. IR (cm™"): 1224, 1152, 1032
(triflate). Anal. Calcd for [C,;Hy,N3F;0,S,Cu]: C,
65.0; H, 6.3; N, 2.9%. Found: C, 64.7; H, 6.3; N,
2.8%.

Preparation of Zn(tBuL-NS), (4)

A mixture of ZnCl, (0.2 g, 1.47 mmol) and Li(z-
BuL-NS) (0.58 g, 3 mmol) was stirred in CH,OH (20
cm?) at room temperature for 0.5 h, during which time
a white solid was precipitated. The solid was collected,
washed with CH;OH, and recrystallized from
CH,Cly/hexane (Yield: 80%). 'H NMR: 61.35 (s,
36H, 1-Bu), 6.82 (t, 2H, H,), 6.94 (d, 2H, H,), 7.05 (t,
2H, H,), 7.21 (d, 8H, H,;), 7.29 (d, 8H, H,), 7.55 (d,
2H, H,). MS (DCI) : m/z 840 (M—1)*. Anal. Calcd
for [C5;HeN.S,Zn}: C, 74.2; H, 7.1; N, 3.3%.
Found: C, 73.5; H, 7.3; N, 3.2%.

Preparation of cis-Ru(tBuL-NS),(CO), (5)

A mixture of [Ru(CO),Cl,], (0.15 g, 0.66 mmol)
and Li(rBulL~NS) (0.78 g, 1.98 mol) was heated under
reflux in DMF (20 cm®) under nitrogen overnight.
The solvent was pumped off in vacuo and the residue
extracted with CHCI,. Evaporation of the CHCl,; gave
a yellow solid, which was recrystallization from
CHCl;/hexane (Yield 50%). '"H NMR (CDCly): §
1.25 (s, 18H, #-Bu), 1.33 (s, 18H, ¢-Bu’), 6.76, 7.10,
7.5 (m, 22H, aromatic), 10.03 (d, 2H, H,). IR (ecm ™) :
2035, 1972 v(C=0). UV-vis (CHCLy): Ay, /nm
(e/M~" cm™") 373 (1515). MS (FAB) m/z 934 (M),
878 (M-—2 CO). Anal. Caled for [C5,HgN,0,S,Ru]:
C,68.6;H,6.6;N,3.1%. Found: C,67.9;H,64;N,
2.9%.

Preparation of Rh(1BuL-NS)(COD) (6)

A mixture of [Rh(COD)CI], (0.1 g, 0.4 mmol) and
Li(sBuL-NS) (0.16 g, 0.42 mmol) was stirred in 30
cm® of THF at room temperature overnight. The sol-
vent was pumped off and the residue extracted with
toluene. The toluene extract was evaporated to dry-
ness to give a yellow solid which was recrystallized
from toluene/hexane (Yield: 50%). 'H NMR
(CDCl3): 6 1.30 (s, 18H, ¢-Bu), 1.88 (m, 4H, COD),
2.33 (m, 4H, COD), 3.97 (d, 2H, COD), 4.47 (d, 2H,
COD), 7.16 (t, IH. H,), 7.17 (d, 4H, H,,)), 7.24 (t, 1H,

W.-H. Leung et al.

H.), 7.35 (d, 1H, Hy), 7.56 (d, 1H, H,), 7.86 (d, 4H,
H,). MS (FAB) m/z: 599 (M*). UV-vis (CH,Cl,):
Ama/Nm (&/M™! cm™') 283 (8280), 308 (7050), 420
(1210). Anal. Calcd for [C,H,;NSRh]: C, 68.1; H,
7.0; N, 2.3%. Found: C, 68.7; H, 7.3; N, 2.1%.

Preparation of [Pd(tBuL-NS)Cl], (7)

To PdACI,(PhCN), (0.5 g, 1.3 mmol) in THF (20
cm®) was added Li(rBu-LNS) (0.51 g, 1.3 mmol) and
the mixture was stirred at room temperature for 2
h. The solvent was pumped off and the residue was
extracted with CH,Cl,. The extract was evaporated to
dryness leaving an orange solid, which was recrys-
tallized from CH,Cl,/hexane to give orange crystals
(Yield: 50%). '"H NMR (CDCly): 6 1.28 (s, 18H, -
Bu), 1.32 (s, 18H, ¢-Bu), 6.88-7.62 (m, 22H, aromatic
protons), 9.43 (d, 2H, H,). UV-vis (CH,Cl,) : 4,,.,./nm
(e/M~'em™") 275 (31,500}, 305 (24,900). Anal. Calcd.
for [Cs,H,N,CLS,Pd,]: C, 58.9; H, 5.8; N, 2.6%.
Found: C, 60.5; H, 5.8; N, 3.0%.

Preparation of Re(tBuL-NS)(CO), (8)

To a solution of Re(CO)Cl (100 mg, 0.28 mmol)
in THF (25 cm®) was added 1 equiv. of Li(zBuL-NS)
(110 mg, 0.28 mmol) and the resulting orange mixture
was stirred at room temperature overnight. The sol-
vent was pumped off and the residue was extracted
with CH,Cl, and purified by column chromatography
(neutral alumina). The product was eluted with
CH,Cl, and isolated as a pale yellow solid (Yield:
71%). '"H NMR (CDCL): 6 1.19 (s, 9H, #Bu), 1.27
(s, 9H, -Bu"), 7.17 (¢, IH H,), 7.29 (d, 4H, H,,,), 7.42
(t, 1H, Hy), 7.61 (d, 4H, H,), 7.98 (d, 1H, H,), 9.18 (d,
1H, H,). IR (cm™'): 2010, 1908 v(C=0). MS(DCI):
m/z: 658 (M—CO). UV-vis (CH,Cl): Ag./nm
(¢/M~' em™1) 266 (11,200), 310 (4230). Anal. Caled
for [C;,H;NO,SRe-H,0]: C, 51.2; H,4.5; N, 2.0%.
Found: C, 51.6; H,4.9; N, 2.1%.

Preparation of Pt(tBuL-NS), (9)

A mixture of Pt(COD)CI, (50 mg, 0.13 mmol) and
2 equiv. of Li(zBuL-NS) (0.11 g, 0.28 mmol) in THF
(10 m!) was stirred at room temperature overnight.
The precipitate was collected and recrystallized from
CH,Cl,/hexane to give an orange microcrystalline
solid (Yield: 75%). '"H NMR: é 1.30 (s, 36H, ¢-Bu),
6.96 (¢, 2H, H,.), 7.04 (d, 2H, H,), 7.24 (d, 8H, H,,),
7.40 (d, 8H, H,), 7.64 (t, 2H, H,), 9.50 (d, 2H, H,).
MS (FAB): m/z971 (M*). UV—vis (CH,Cl,) : Ap.,/nm
(e/M~" cm™') 470 (603). Anal. Calcd for [Cs,HgN,
S,Pt]: C,64.2; H,6.2; N, 29%. Found: C, 64.1; H,
6.2; N, 2.8%.
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Reaction of 6 with CO

To a solution of 6 (5 mg) in C,D¢ (0.7 cm®) was
bubbled with CO for 1 min. The resulting mixture was
characterized to be [Rh(zBuL-NS)(CO),] by NMR
and IR spectroscopy. 'H NMR: 6 1.30 (s, 18H, t-Bu),
7.21-7.26, 7.73 (m, aromatic protons), 8.75 (d, 2H,
H.,). Signals for free COD (4 2.37 and 5.58) were also
observed. IR (cm~"): 2058, 1990 v(C=0).

Cuatalytic hydrogenation of styrene with 6

A mixture of 6 (60 mg, 0.1 mmol) and styrene (0.115
cm?’, 1 mmol) was stirred in THF (10 cm®) under
hydrogen (1 atm) at room temperature for 2 days. An
aloquot of sample was subject to GLC analysis. The
yield of ethylbenzene was determined by GLC to be
95% with respect to styrene used.

Preparation of Ni(tBuL-NS)(PMe;)CH; (10)

A mixture of Ni(PMe,)(CH;)Cl (100 mg, 0.38
mmol) and 1.2 equiv. of Li(BuL-NS) (180 mg, 0.46
mmol) in THF (20 cm?) was stirred at room tem-
perature overnight. The solution was filtered and
evaporated to dryness. The residue was extracted with
ether and cooled at —40°C to give air-sensitive orange
crystals (Yield: 70%). '"H NMR (CDCl;): é —0.27
(d. 3H, CH;), 0.93 (d, 9H, P(CH,);), 1.22 (s, 18H, -
Bu), 6.30 (t. 1H, H), 6.61 (t, 1H, H,), 6.78 (d, 1H,
H,), 7.21 (d, 4H, H,)), 7.58 (d, H, H,), 8.46 (d, 1H,
H.,).

Reaction of Ni(tBuL-NS)(PMe,)CH, with CO

A solution of 10 (5 mg) in C,D; (0.5 ml) was bub-
bled with CO for 30 s and the "H NMR spectrum of
the resulting mixture was recorded. '"H NMR (C,D,):
4 0.72 (d, 9H, P(CHy,),), 1.79 (s, 3H, COCH,), 1.14
(s, 18H, #-Bu), 7.19 (d, 4H, H,), 7.52 (d, 4H, H,),
6.13, 6.51, 6.90 (m, 3H, pyridyl protons). 7.74 (d., 1H,
H,). Evaporation of the C4D, solution gave a brown
solid. IR (cm™'): 1692 v(C=0).

X-ray structure determination of Rh(tBuL-NS)(COD)
(6)

A summary of the crystal and data processing data
is given in Table 1 and selected bond lengths and
angles are given in Table 2. Crystals of 6 were grown
from a saturated CH,Cl,/ether solution of —10°C.
Data were collected on a Siemens P4 diffractometer
with  graphite-monochromated CuKax radiation
(4 =1.54178 A) at 298 K. Intensity data were cor-
rected for Lorentz, polarization, and absorption
effects. The structure was solved by Direct Methods
and refined by full-matrix least-squares. All hydrogen
atoms are refined isotropically and the hydrogen
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atoms were included in the idealized positions (C—H.
0.95 A). Lists of final atomic coordinates, dis-
placement factors and structure factors have been
deposited as supplementary data with the Editor.
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