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INTRODUCTION

Transition-metal complexes containing molybdenum-sulphur bonds are of continuing
interest since they play an important role in the nitrogenase enzyme system. Many
examples of dithiocarbamate organometallic complexes of molybdenum(Il) and
tungsten(Il) are known: in particular the compounds [M(CO),(S,CNR,)]
(M= Mo and W; n =2 and 3; R= Me, Et and {Pr) have a wide range of chemistry.!~*
Until now very few monoxanthate organometallic complexes of molybdenum(II) and
tungsten(II) have been prepared, and here we wish to report the synthesis and spectral
properties of the new monoethylxanthate complexes [MI(CO),L(S,COEt)] (M = Mo
and W: L = PPh,, AsPh, and SbPh,) which are prepared by reaction of
[MI,(CO);(NCMe),]¢ with L in CH,Cl,, followed by further reaction in situ with
NaS,COEt.

EXPERIMENTAL

[MI,(CO),;(NCMe),] (M = Mo and W) were prepared according to literature methods®
and [M(CO)], PPh,, AsPh,, SbPh, and KS,COEt were purchased from commercial
sources. Dichloromethane was distilled before use. ' H n.m.r. spectra were recorded on a
Jeol FX60 n.m.r. spectrometer (all spectra were recorded against tetramethylsilane).
Infrared spectra were recorded on a Perkin-Elmer 197 infrared spectrophotometer.
Elemental analyses for carbon, hydrogen and nitrogen were recorded on a Carlo Erba
Elemental Analyser MOD1106 (using helium carrier gas).

Mol(CO){(PPh)(S,COEY)

To Mol (CO);(NCMe), (0.5 £.0.97 mmol) dissolved in CH,Cl, (15 cm?®) with continuous-
stirring under a stream of dry nitrogen was added PPh, (0.25 g,0.97 mmol). After stirring
for one minute, KS,COEt(0.135 g,0.96 mmol) was added and the mixture was stirred for

a further 3 hours. After filtration, removal of the solvent in vacuo gave brown crystals of
[MoI(CO),(PPh,)(S,COEt)] (yield = 04 g, 60%), which was recrystallised from

CH,CL,.
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TABLE |
Analytical data for the [MKCO),L(S,COE)}* complexes
M L Colour Yield % Found (Caled.) %
(1) Mo PPh, Brown 60 C 4205 (41.74)
H 3.08( 290)
2y Mo AsPh, Brown 63 C 39.54 (39.23)
H 301 ¢ 272)
3 Mo SbPh, Brown 66 C 36.17 (36.87)
H 29 ( 2.56)
4) w PPh, Orange 68 C 36.82 (37.02)
H 256 ( 2.90)
(3) w AsPh, Orange 62 C 34.67 (35.04)
H 239¢ 243)
6) W SbPh, Orange 63 C 3328 (33.14)

H 237 ¢ 230)

“reaction times for L + [MI,(CO),(NCMe),| = [MIL{CO),(NCMe)L} and KS,COEt — [MI(ICO)al.,(SZCOEl)]:
(1) PPh,. I minute, KS,COEt. 3 hours: (2) AsPh,. 3 minutes. KS,COEt. 3 hours: (3) SbPh,. 5 minutes. KS,COEL
3 hours. Similar times were recorded for the tungsten complexes (4). (5) and (6).

Similar reactions of [ML,(CO), (NCMc),] with L followed by KS,COEt gave the new
compounds [MI(CO),L(S,COEt)| (see Table I for reaction times).

RESULTS AND DISCUSSION

Elemental analysis (Table I) and infrared and 'H n.m.r. spectroscopy (Table I1) support
the formulation of the new complexes as being [MI(CO),L(S,COE)] (M= Mo and W:
L= PPh,. AsPh; and SbPh;). Since the complexes [ML,(CO);(NCMe)L] (M= Mo and
W: L = PPh,. AsPh, and SbPh;) have been prepared’ and fully characteriscd it was
decided to prepare the ethylxanthate complexes from the [MI,(CO),(NCMe)lL]
complexes which are in turn prepared by reaction of [ML(CO),(NCMe),|¢ with L
in CH,Cl,. followed by reaction in situ with NaS,COEt to give good yields of the new
compounds, {MI(CO),L(S,COE1)]. The compounds are moderately stable in the solid
state when stored under argon and are soluble in CH,Cl, and CHCl,.

In view of the previously reported X-ray crystal structures of related seven-
coordinate complexes® ™6, all having capped octahedral geometry, it is highly likely
that the ethylxanthate complexes will have a similar geometry since their carbonyl
infrared pattern closely resembles other analogous seven-coordinate complexes with
this coordination geometry.

We are currently investigating the catalytic activity of these [MI(CO),L(S,COEt)]
compounds since the seven-coordinate complexes [MX,(CO),L,] (M = Mo and W;
X = Cland Br; L = PPh; and AsPh,) have recently been discovered to be catalysts in the
ring opening polymerisation of norbornene.!’-!#

REFERENCES

1. R Colton. G.R. Scollary and 1.B. Tomkins, Aust. J. Chem., 21, 15 (1968).

2. )L Templcton and B.C. Ward. J Am. Chem. Soc. 102, 6568 (1980).

3. E.Carmona, K. Doppert. .M. Marin. M.L. Poveda. L. Sanchez and R. Sanchez-Delgado, Inorg. Chem.,
23, 530 (1984).



335

ISTON 01 PAOUAIRJAT PUB (D ,$T+) DA Ul Paprodar eadadg, FUONS 'S IWNIPIW W I RIM

‘M S DHD Ul pap1odal BIadg,

(wpgel pue

(ZHZE'L "HE ST (ZHIEL HT DXITY (HS1 S)Ly'L (m)598 (s)s61 (S)0€0T ‘ydas M 9)
($)0Z61 pue

(ZHTEL HE ML) (ZHTEL 'HT 'DXSoe (HS1S)v'L (m)098 (S)0561 “(SHEOT fugsv M ©)
(u)sepl pue

(ZHP8'9 "HE M6l (zHPp8'9 "HZ "blotd (HST Sker'L (M)o.8 (s)osel (s)s€0T ‘ydd M )
(slovel pue

(ZHTE L HE VLT (ZHZE'L "HT Doy (HST SWY'L (M)(98 (s)oL61 "($)P0T ‘4das O (€)
(s)sp6l pue

(ZHTE'L 'HE D11 (ZHTIOL "HT Dot (HST Syt (m)0s8 (8)0L61 ($)P0OT fydsv oW (¢}
(s)5/81 pue

(ZHZE'L "HE W) (ZHTE'L "HT DXy (HS1 '$)8¢°L (M)098 (8)os61 (s)oroT ‘ydd oN ()

‘HD ‘HO qd . cwd (SO -wd (0D 1 W

%3 glep rwu H,

saxadwod [(1I5027SIT(ODNAI 2y1 10] miep Iwrd H, puv [
1 Rcpt: AR

1102 Alenuer €z 6T :6T

v pspeo jumog



19:19 23 January 2011

Downl oaded At:

P.K. BAKER and K.R. FLOWER

JA. Broomhead and C.G. Young Aust. J. Chem., 35, 277 (1982).

JR. Morrow, T.L. Tonker. J.L. Templeton and W.R. Kenan Ir. J Am. Chem. Soc.. 107, 6956 (1985).
P K. Baker. EM. Keys and S.G. Fraser. J. Organometal. Chent.. in press.

P.K. Baker and S.G. Fraser. Polvhedron, in press,

A. Mawby and G.E. Pringle. J. Inorg. Nucl Chem., 34, 517 (1972).

M.G.B. Drew, J. Chem. Soc. Dalion Trans., 1329 (1972).

M.G.B. Drew. AW, Johans and A.P. Wolters. J. Chem. Soc.. Chem. Commun., 819 (1971).
M.G.B. Drew. J. Chem. Soc.. Dalton Trans.. 626 (1972).

M.G.B. Drew.J Chem. Soc. Dalton Trans.. 1984 (19753).

M.G.B. Drew and A.P. Wolters. Acta Cryst, B33, 205 (1977).

G. Schmid. R Boese and E. Welz. Chem. Ber. 108, 260 (1975).

R. Boese and U. Muller. Acra Cryst. B32, 582 (1976).

M.G.B. Drew and J.D. Wilkins. J. Chem. Soc.. Dalton Trans., 537 (1977).

L. Bencze and A, Kraut-Vass. J Mol Caral, 28, 369 (1985).

L. Bencze. A Kraut-Vass and L. Prokai. J Chem. Soc.. Chem. Commun.. 911 (1985).



