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 for which the trans position of the phosphorus atom has been established [6: 31PNMR (32.38 MHz, CDC13)6 72.40 (PPh2),36.28 (PPh,), 2Jpp= 177.0 Hz] by the large 2Jpp value, similar to that of the trans phosphorus nuclei in complexes 2.4 The reaction 2a 6 corresponds to the formal replacement of the three-electron $-CSOMe group by one carbonyl and one chloro group, but the high yield (90%) indicates that the new carbonyl ligand arises from the q2-alkoxythiocarbonyl group. We suggest that eq 4 may
 
 -
 
 2
 
 (11) 7: mp 15C-153 "C; IR (Nujol) 1967 cm-' (CEO); 'H NMR (60 MHz, CDC13) 6 7.65 (m, C&), 6.10 (d, PCH=, ' J ~ = H 11Hz), 4.52 ( 8 , C,H,), 1.31 (s, t-Bu). Anal. Calcd for CZ4H,,OPSFe: C, 64.28; H, 5.35; P, 6.91; S, 7.14. Found: C, 63.54; H, 5.55; P, 6.75; S, 7.28.
 
 A
 
 '
 
 with an excess of NaC,H5 in THF and an orange derivative was isolated in 38% yield by using thick-layer chromatography and identified as the new chiral cyclopentadienylcarbonyliron complex 7.11 The above reactions show that the transformation of an ql- or q2-alkoxythiocarbonylligand 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 electron-donating ancillary ligand.
 
 'SH'
 
 B
 
 '
 
 H2S
 
 C 'I
 
 6
 
 account for this transformation: (i) protonation of the sulfur atom of 2 to produce a cationic iron-carbene intermediate (A), (ii) nucleophilic addition of water (from concentrated HC1) to displace methanol, and (iii) coordination of chloride and elimination of H2S. This mechanism is supported by the fact that compound 2a reacts also with Lewis acids such as AlC13in dichloromethane to produce, after addition of water, the same compound 6 in 66% yield. A similar transformation of the Vl-CSOMe group of complex 3 into a carbonyl group could be achieved. The treatment of 3 in dichloromethane with concentrated HC1 at room temperature for 1 h followed by the addition of an aqueous solution of NH4PF6afforded a 65% yield of the orange salt 58 (eq 2) in which the stereochemistry of 3 was retained 89 shown by NMR [(32.38 MHz, CDC1,) 6 65.37 (t, PPh2),9.08 (d, PMe2Ph),2Jpp = 56.2 Hz)], but with a very clear diastereotopy of the methyl groups bonded 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 NH4PF6. The formation of 5 is consistent with the methylation (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 [ (C5H5)(OC)2Fe=C(SMe)SR]+.'O 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 derivative of iron by direct substitution of the chloride, whereas we were not able to achieve direct nucleophilic displacement of the alkoxythiocarbonyl group of derivative 2 or 3. T o illustrate this possibility, compound 6 was treated
 
 -
 
 (7) 6 mp 130-135 OC; IR (Nujol) 2025,1966 (C...O), 1585 cm-' (C= c ) ; 'H NMR (60 MHz, CDCM 6 7.50 (m, C6H6), 5.95 (dd, PCH=, 'JPH = 10.0 Hz, *JpH = 2.6 Hz), 1.48 ( 8 , t-Bu). Anal. Calcd for C,sH.&102P#Fe: C, 64.36; H, 4.94; C1,5.01; S,4.51; P, 8.75. Found: C, 64.13; H, 4.97; C1, 5.44; S, 4.99; P, 7.99. (8) 5: mP 175-178 'c; IR (Nujol) 206% 2000 (w), 1595 ( c e ) , 840 cm-' (PF,); 'H NMR (60 MHz, CDClJ 6 7.65 (m, C&), 6.80 (d, PCH=, %JPH= 8.8 Hz), 1.71 (8, t-Bu), 1.70 (t, PMe(l), lzJpJ + 'JPHI = 8.6 Hz), 1.30 (t, PMe(2), lZJpH + = 8.6 Hz). Anal. Calcd for CSsH42F60ZPISFe; C, 51.92; H, 5.04; P, 14.90. Found C, 51.89; H, 5.01; P, 14.74. (9) Le Bozec, H.; Dixneuf, P. H.; Carty, A. J.; Taylor, N. J. Jnorg. Chem. 1978,17,2568. Touchard, D.; Le Bozec, H.; Dixneuf, P. H.; Carty, A. J.; Taylor, N. J. Inorg. Chem. 1981, 19, 1811. (10) Angelici, R. J.; McCormick, F. B. Inorg. Chem. 1979, 18, 1231. Yeung, S. Yu; Angelici, R. J. Organometallics 1983, 2, 1018.
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 First Heterobimetailic Complexes with Brldging and Chelating Ph2PCH2Ph2(dppm): Crystal Structure of [(17-C,H4Me)Mo(CO)2(CL-dPPm )wdPPm )12EM02071. Air Oxidation of the Anions [(q-C,H4R)Mo(CO),]- into [Mo,O~]~-. Pierre Braunsteln" and Claude de Miric de Beliefon Laboratoire de Chimie de Coordination, ERA 670 du CNRS Universit6 Louis Pasteur F-67070 Strasbourg Cedex, France
 
 Maurlzio Lanfranchl and Antonlo Tirlpicchio Istituto di Chlmica Generale ed Inorganica Universits di Parma, Centro di Studio per la Strurturistica Diffrattometrica del CNR I-43100Parma, Italy Received July 7, 7984 Summary: The reactions of trans -Pt [M(CO),(17C,H,R)],(PhCN), (M = Mo, R = H, Me; M = W, R = H) with dppm afford the complexes [(&,H,R)M(CO),(pdppm)Pt(dppm)]+[(~-C,H,R)M(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 [Mo20,] ,-, leading to [(r-C,H,Me)Mo(CO),(p-dppm)R(dppm)],[Mo,O,] (4), the structure of which was determined by X-ray diffraction. Reaction of the heterobimetallic cations with NaBH, affords the neutral heterobimetallic hydrides [(~-C,H,R)M(CO),(p-dppm)Pt(H)(q'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 Ph2PCH2PPh2(dppm) ligand.12 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 because Of the unique properties Often by this ligand to polymetallic ~ y s t e m s . ~ (1) Braunstein, P.; Jud, J. M.; Dusausoy, Y.; Fischer, J. Organometallics 1983, 2, 180. (2) Braunstein, P.; Jud, J. M.; Fischer, J. J. Chem. SOC.,Chem. Commun. 1983, 5.
 
 Q 1984 American Chemical Society
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 O(7)
 
 O W
 
 O(6)
 
 Figure 2. View of t h e [Mo2O7l2-anion. Mo-0 bond distances range from 1.68 (2) to 1.79 (2) A, except those involvin the pO(3): Mo(3)-0Mo(3)-0(3) = 1.82 (2) a n d Mo(4)-0(3) = 1.95 (2) (3)-M0(4) = 160 (1)'.
 
 1;
 
 unexpectedly revealed that two heterobimetallic monocawere astions [ (~-C,H,Me)M~(CO)~(p-dppm)Pt(dppm)]+ sociated with the dianion [ M O ~ O ~forming ] ~ - , the complex 4.CH2C12.7 Two independent but nearly equal cations are present: the structure of one of them is represented in Figure 1. Two different dppm ligands are bonded to the Figure 1. View of one of the two crystallographicallyindependent metals. The former is bridging the Mo and Pt atoms, and [ (&,H,Me)Mo(CO),(p-dppm)Pt(dppm)]+ cations. Important the latter chelates the Pt atom. The coordination of the bond distances (A) a n d angles (deg) (averaged in the two independent cations): Pt-Mo(1) = 2.912 (4), P t - P ( l ) = 2.373 (6), Mo atom is completed by a methylcyclopentadienylligand Pt-P(2) = 2.334 (a), Pt-P(3) = 2.284 (6),Pt-C(1) = 2.51 (2), and by two carbonyls, one of which can be considered as Mo(l)-C(l) = 1.92 (2), Mo(l)-C(2) = 1.93 (2), Mo(l)-P(4) = 2.417 semibridging. The Mo-Pt distance (2.912 (4) A, average (5), Pt-Mo(l)-P(4) = 78.0 (2), Mo(l)-Pt-P(2) = 167.9 (2), MOvalue for the two complexes) is a little longer than the other (l)-Pt-P(3) = 91.8 (2), P(l)-Pt-P(2) = 70.3 (2), P(2)-Pt-P(3) reported Mo-Pt distances4*but is comparable with that = 98.8 (2), M o ( l ) - P ( 4 ) 4 ( 2 8 ) = 110.6 (7), Pt-P(3)
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