Organometallics 1984, 3, 1771-1772 1771

W==W bond energy, within the range of values consistent
with thermochemical data'! (ca. 80230 kcal/mol), a choice
toward the high end of the range might be justified.
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Summary: _Complexes of type Fe(n 2.CSOMe)(CO)PR,)-
(P S)[2 PS= Ph2PCH—C(t-Bu)S] on treatment with
basic phosphines L give Fe(n' -CSOMe)(CO)(L)z(P S) 3,
4). 3 reacts with CH,I/PF4" (aqueous) to lead to [Fe-
(P SXCO),(PMe,Ph),]PF; 5. On reaction with concen-
trated HCI 2 affords FeCI(CO),(PPh (P S) (6), which is a
precursor to Fe(P S) complexes, such as Fe(P S)-
(CO)n®-CsHs) (7) obtained by reaction of 6 with NaC¢H;.

Although chelating ligands of type (R,PCH=CHS) are
potentially useful as ancillary ligands owing to both their
rigidity and electron-donor capability, as suggested by the
chemistry of analogous [RPCH=C(R)Y] metal complexes
(Y = 02 and NH?3), their use has been limited by the lack
of good methods for the preparation of their complexes.
Recently, the intramolecular coupling of phosphinoalkyne
and n?-carbon disulfide ligands, in the presence of an al-
cohol, has offered a ready route (in only two steps from
Fe(CO); and via complexes 1) to the (2-phosphinoalken-
ethiolato)iron derivatives 2¢ that contain an 52-alkoxy-
thiocarbonyl ligand (eq 1). We now report that whereas
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to the iron atom, the three-electron n>-CSOR group is the
reactive site in complexes 2. It can be easily transformed,
thus opening a route to a variety of [Ph,PCH=C(R)S] Fe
complexes.

Although the Fe-S bond length of the Fe(n2-CSOMe)
moiety in complexes 2 is very long [2.512 (2) A in 2¢ (L
= P(OMe),)],* its sulfur atom is strongly coordinated in
iron. The sulfur atom was displaced at the same time as
the ligand L! only when complexes 2 were heated with an
excess of a very basic phosphine. Thus the yellow Fe-
(n-CSOMe) complexes 3 (66%) and 4 (60%) were ob-
tained from 2a with PMe,Ph and from 2b with PMe;,
respectively®® (eq 2). No reaction was observed on
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treatment of 2a with the less basic phosphorus compounds
PPh; and P(OMe);. The trans position of the equivalent
ligands L2 was indicated by the 'H NMR spectra of 3 and
48 and the P NMR spectrum of 3 [*'P NMR (32.38 MHz,
CDCl,) 6 (referenced to H;PO,) 54.06 (t, PPhy), 13.76 (d,
PMeZPh), ZJPP = 32.3 HZ].

The protonation of complexes 2 was investigated on the
assumption that protonation of the sulfur atom of the
Fe(n*-CSOMe) moiety would facilitate its displacement by
a small ligand such as carbon monoxide. The protonation
of 2a in dichloromethane, by HPFg in ether, is reversible;
no coordination of CO takes place and complex 2a is re-
covered after addition of water to the solution. In contrast,
concentrated HCI reacts with 2a in dichloromethane to
afford, even in the absence of a carbon monoxide atmo-
sphere and at room temperature, a yellow product that was
isolated in 90% yield and identified as complex 67 (eq 3)
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(5) A related complex (CsH;)(OC), Fe(n'-CSQEt) was obtained pre-
viously by reaction of [(CsH)(OC),Fe] Na with CICSOEt. Busetto, L.;
Angelici, R. J. J. Am. Chem. Soc. 1968, 90, 3283.

(6) 3: mp 133-136 °C; IR (Nujol) 1935 em (C=0), 1585 cm™ (C=C);
'H NMR (60 MHz, CDCla) $17.20 (m, C¢Hy), 6.19 (d PCH=, 2Jpy = 4.0
Hz), 3.31 (s, OMe), L57 (s, t-Bu), 1.23 (dt, PMe,, [2Jpy + “Jpu] = 9.0 Hz).
Anal. Caled for C3;H,;0,P,S.Fe: C, 60.49; H, 6.13; P, 12.67. Found: C,
60.16; H, 6.08; P, 12.44. 4: mp 118-121 °C; IR (Nujol) 1925 (C==0), 1585
cm™! (C=C); '"H NMR (60 MHz, CDClg) § 7.36 (m, CgHj), 6.30 (d, PCH=,
2Jpy = 5.0 Hz), 4.14 (s, OMe), 1.50 (s, t-Bu) 1.00 (t, PMe;, |%Jpy + ‘Jpul
= 8.0 Hz). Anal. Calcd for Cy;H,,0,P;S,Fe: C, 53.12; H, 6.77; P, 15.22.
Found: C, 52.82; H, 6.43; P, 14.98.
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for which the trans position of the phosphorus atom has
been established [6: 5P NMR (32.38 MHz, CDCly) 6 72.40
(Pth), 36.28 (PPhS), 2Jpp =177.0 HZ] by the large ZJPP
value, similar to that of the trans phosphorus nuclei in
complexes 2.4

The reaction 2a — 6 corresponds to the formal re-
placement of the three-electron n>-CSOMe group by one
carbonyl and one chloro group, but the high yield (90%)
indicates that the new carbonyl ligand arises from the
n*-alkoxythiocarbonyl group. We suggest that eq 4 may
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account for this transformation: (i) protonation of the
sulfur atom of 2 to produce a cationic iron—carbene in-
termediate (A), (ii) nucleophilic addition of water (from
concentrated HCI) to displace methanol, and (iii) coor-
dination of chloride and elimination of H,S. This mech-
anism is supported by the fact that compound 2a reacts
also with Lewis acids such as AICl; in dichloromethane to
produce, after addition of water, the same compound 6 in
66% yield.

A similar transformation of the n!-CSOMe group of
complex 3 into a carbonyl group could be achieved. The
treatment of 3 in dichloromethane with concentrated HCI
at room temperature for 1 h followed by the addition of
an aqueous solution of NH,PF afforded a 65% yield of
the orange salt 58 (eq 2) in which the stereochemistry of
3 was retained as shown by 3P NMR [(32.38 MHz, CDCl,)
6 65.37 (t, PPhy), 9.08 (d, PMe,Ph), 2Jpp = 56.2 Hz)], but
with a very clear diastereotopy of the methyl groups
honded to each phosphorus atom.®? Complex 5 was also
obtained, but in lower yield (30%) by treatment of 3 with
an excess of methyl iodide followed by addition of aqueous
NH,PF;. The formation of 5 is consistent with the me-
thylation (or protonation) of the sulfur atom of 3 to give
the unstable cationic iron carbene moiety [Fe=C(SMe)-
OMe]*, similar to the formation of [(CsHs;}(OC),Fe=C-
(SMe)SR]*.1° We may expect that the addition of water
to this cationic species would release thiomethanol, and
then methanol, to afford 5.

Besides the novelty of the facile transformation 2a —
6, compound 6 may be an useful intermediate for the
preparation of the new 2-phosphinoalkenethiolato deriv-
ative of iron by direct substitution of the chloride, whereas
we were not able to achieve direct nucleophilic displace-
ment of the alkoxythiocarbonyl group of derivative 2 or
3. To illustrate this possibility, compound 6 was treated
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with an excess of NaC;H; in THF and an orange derivative
was isolated in 38% yield by using thick-layer chroma-
tography and identified as the new chiral cyclo-
pentadienylcarbonyliron complex 7.1

The above reactions show that the transformation of an
n'- or n?-alkoxythiocarbonyl ligand into a carbonyl group
by reaction with an electrophilic reagent allows preparation
of iron derivatives containing the inert, strongly bonded
Ph,CH=C(R)S ligand, which shows potential as an elec-
tron-donating ancillary ligand.

(11) 7. mp 150-153 °C; IR (Nujol) 1967 cm™ (C==0); 'H NMR (80
MHz, CDCl,) é 7.65 (m, CgHp), 6.10 (d, PCH=, 2Jpy = 11 Hz), 4.52 (s,
CsHsg), 1.31 (s, t-Bu). Anal. Caled for Co H,;OPSFe: C, 64.28; H, 5.35;
P,86.91; S, 7.14. Found: C, 63.54; H, 5.55; P, 6.75; S, 7.28.
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Summary:  The reactions of trans-Pt{M(CO)4(n-
CsH,R)](PhCN), (M = Mo, R = H, Me; M = W, R = H)
with dppm afford the complexes [(n-C¢H,RIM(CO),(u-
dppm)Pt{dppm)] * [(n-CsH,RM(CO),]~ (1-3) in which the
cation contains a bridging and a chelating dppm ligand.
Easy air oxidation of the anions with M = Mo affords
[Mo,0,]%, leading to [(n-Cs;HMe)Mo(CO),(u-dppm)Pt-
(dppm)],[M0,0,] (4), the structure of which was deter-
mined by X-ray diffraction. Reaction of the heterobi-
metallic cations with NaBH, affords the neutral hetero-
bimetallic hydrides [(n-CsH,R)M(CO),(u-dppm)Pt(H)(n'-
dppm)] (10-12) in which the terminal hydride occupies a
coordination site liberated by the chelating dppm ligand.

We recently described the first mixed-metal clusters
containing the Ph,PCH,PPh, (dppm) ligand.}? The
general interest for the synthesis, structure, and reactivity
of heteropolymetallic complexes can be further enhanced
by the introduction of one or more dppm ligands in such
molecules, because of the unique properties often conferred
by this ligand to polymetallic systems.®
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