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metals7J8 and to other ligands are currently in progress. 
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Summary: When the alkylidyne complex (7-C5H5)- 
(OC),W~-C6H4CH3-p is treated with [trans -Pt(PEt,),- 
(H)(acetone)] BF,, the p-alkylidene complex ((q-CSH5)- 

(OC),W [p-))1,1?3-C(C6H4CH3-p)(H)] Pt(PEt3),]BF, is formed. 
This reaction demonstrates the conversion of a terminal 
carbyne ligand to a p-alkylidene complex with concomi- 
tant formation of a heterodinuclear cluster. 

I i 

We reported recently that the Pt-H bond of the cationic 
metal hydride complex [trans-Pt(PE~),(H)(acetone)]BF4, 
2, adds across the C-C triple bond of the neutral phenyl 
acetylide complex t r a n s - P t ( P E ~ ) , ( C ~ P h ) , ,  1, to give the 
cationic dinuclear cluster 3 that contains a p-phenyl- 
vinylidene ligand (eq l).' 
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(1) Afzal, D.; Lenhert, P. G.; Lukehart, C. M. J. Am. Chem. SOC. 1984, 
106, 3050-3052. 

The formation of 3 by this route represents a new type 
of bridge-assisted, addition reaction for cluster synthesis.2 
This reaction parallels the well-studied addition of 2 (and 
related complexes) to the C-C triple bonds of  alkyne^.^ 
The Pt-H bond polarity of 2 is presumably a-Pt-H*+,38 so 
the addition of 2 to 1 occurs with the expected regiose- 
lectivity of having the electrophilic hydrogen atom attack 
C, of the phenyl acetylide ligand? This mode of addition 
converts the terminal phenyl acetylide ligand into a p -  
phenylvinylidene ligand. 

The possibility of adding reagents like 2 to other types 
of unsaturated bonds as a general method for preparing 
homo- and heterodinuclear clusters is under investigation. 
We now wish to report that the Pt-H bond of 2 adds across 
the M-C triple bond of a terminal alkylidyne ligand to 
form a heterodinuclear cluster which has a p-alkylidene 
ligand. 

When a solution of 0.175 g (0.43 mmol) of the neutral, 
terminal alkylidyne complex (D-C~H~)(OC)~W=C- 
C6H4CH3-p, 4: in 5 mL of acetone is added to an acetone 
solution of 2 (0.43 mmol)6 and the reaction solution is 
stirred for an additional 1 h at 25 "C, the heterodinuclear 
cluster 5 is formed (eq 2). Complex 5 is isolated as amber 
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crystals by crystallization from a 5 1  THF/pentane solution 
at  -20 OC.' The assigned molecular structure of 5 is 
supported by microanalytical data and the nearly identical 
agreement of the IR and 'H NMR data between 5 and the 
structurally characterized PMe3 analogue to 5 that has 
been reported by Stone et a1.8 However, an X-ray 
structural determination of 5 is anticipated to confirm the 
structure shown and to provide another example of a p -  
D',D~-C(C~H~CH~-P)(R) ligand t ~ p e . ~ ~ ~  Complex 5 is 

(2) Roberts, D. A.; Geoffroy, G. L. In 'Comprehensive Organometallic 
Chemistry"; Wilkinson, G., Stone, F. G. A., Abel, E. W., Eds.; Pergamon 
Press: Oxford, 1982; Vol. 6, pp 763-877. 

(3) (a) Attig, T. G.; Clark, H. C.; Wong, C. S. Can. J. Chem. 1977,55, 
189-198. (b) Clark, H. C.; Jablonski, C, R.; Wong, C. S. Znorg. Chem. 
1975,14,1332-1335. (c) Clark, H. C.; Wong, C. S. J. Oganomet. Chem. 

(4) (a) Bruce, M. I.; Wallis, R. C. A u t .  J. Chem. 1979,32, 1471-1485. 
(b) Bruce, M. I.; Swincer, A. G. Aust. J. Chem. 1980,33,1471-1483. (c) 
Berke, 2. Naturforsch., B.: Anorg. Chem., Org. Chem. 1980, B35,86-90. 
(d) Bruce, M. I.; Swincer, A. G.; Wallis, R. C. J. Organomet. Chem. 1979, 
171, C W 8 .  (d) Davison, A.; Selegue, J. P. J. Am. Chem. SOC. 1978,100, 

1975,92, C31-C34. 

7763-7765. .~ 

(5) Fischer, E. 0.; Lindner, T. L.; Kreissl, F. R. J. Organomet. Chem. 
1976,112, C27430. 
(6) Complex 2 is prepared by a procedure analogous to that used in 

preparing the PF6- salt; see: Clark, H. C.; Fiess, P. L.; Wong, C. S. Can. 
J. Chem. 1977,55, 177-178. 

(7) Detailed characterization data for complex 5 are as follows: yield 
0.18 g, 45%; mp 145-148 OC dec; IR(CHpC1.J u(C0) 1960 (vs), 1810 (br, 
m) cm-'; 'H NMR (CDClJ 6 1.03 (m, 18, CH3, Jm = 4 Hz, JPH = 8 Hz), 
1.94 (m, 12, CH2, JHH = 4 Hz, JpH = 8 Hz), 2.32 (8 ,  3, aryl CH,), 4.76 (a, 

7.20, 7.41 (m, 3, C&). Anal. Calcd for CZ7HJ3F4O2P2PtW C, 34.97; 
H, 4.67. Found C, 34.83; H, 4.70. 

(8) Jeffrey, J. C.; Moore, I.; Razay, H.; Stone, F. G. A. J. Chem. SOC., 
Chem. Commun. 1981, 1255-1258. 

(9) Measerle, L.; Curtis, M. D. J. Am. Chem. SOC. 1980,102,7789-7791. 

5, C a d ,  5.94 (d, 1, C&4, Jm 6 Hz), 6.74 (d, l,w-CH, JPH = 7 Hz), 7.00, 
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formed directly from 4 and 2 whereas the PMe3 analogue 
to 5 was prepared by Stone et al. in a two-step process by 
reacting 4 with a source of Pt(PMeJZ0 followed by pro- 
tonation of the isolated p-alkylidyne cluster with HBF4. 
EhO.s 

The results of eq 1 and 2 indicate that 2 (and possibly 
related complexes) might be generally useful reagents for 
preparing clusters from compounds containing unsaturated 
bonds at  appropriate locations by either formal insertion 
or proton transfer reactions. These reactions complement 
the recent extensive cluster chemistry of Stonelo with the 
important difference that in this method the  "addition" 
of the  Pt-H bond to  the  reactant complex changes the 
identity of the  eventual bridging ligand. A study of the 
reactions of 2 (and related species) with other alkylidyne 
complexes and other compounds containing unsaturated 
bonds is being pursued. 
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Summary: Nucleophilic addition reactions to the cations 
[($-C,H,)Fe(CO)(PPh,)(=CROMe)]+ (R = H, Et) are 
highly stereoselective. The product diastereoisomers 
[(~5-C,H,)Fe(CO)(PPh3)(CHEtOMe)] undergo epimerization 
in methanol prior to formation of (E)- [(q5-C5H5)Fe(CO)- 
(PPh,)( C H=C HMe)] . 

We have recently presented a series of guidelines con- 
cerning the reactivity of ligands bound to the (775-C,H5)- 
Fe(CO)(PPh3) m0iety.l In particular, it was predicted, 
by analogy with the acyl complexes 1, that the alkoxy- 
carbene cations 2 should exist in the anti (0-0) confor- 
mation and that high stereoselectivities should be seen in 
their reactions with nucleophiles. 

Several reports of the hydride reductions of cations 2 
have appeared with little stereoselectivity apparently being 
o b ~ e r v e d . ~ ~ ~  More surprising was the reported observation 
that borohydride in the presence of methoxide smoothly 

(1) Davies, S. G.; Seeman, J. I .  Tetrahedron Lett. 1984, 1845. 
(2) Bodnar, T.; Cutler, A. R. J. Organomet. Chem. 1981, 213, C31. 
(3) Brookhart, M.; Tucker, J. R.; Husk, G. R. J .  Am. Chem. SOC. 1963, 

105, 258. 
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reduced 3 without deprotonation to the corresponding 
methoxyvinyl complexes3 especially since we have recently 
found that this deprotonation is extremely f a ~ i l e . ~  We 
report here a reexamination of the reduction of complex 
3 together with a more extensive description of its re- 
activity and reduction products. 

Treatment of the acyl complex 4 with trimethyloxonium 
tetrafluoroborate generated cation 3.5 An X-ray crys- 
tallographic analysis of 36 showed that as expected' the 
oxygens were anti and one face of the alkoxycarbene ligand 
was shielded by the proximate phenyl group of the tri- 
phenylphosphine ligand. Treatment of 3 with sodium 
methoxide quantitatively generated the methoxyvinyl 
complex 5 (E:Z = 1:lOO). 

4 3 5 

In our hands reduction of cation 3 with a variety of 
hydride reagents (e.g., LiAlH4, NaBHJ in tetrahydrofuran 
is very stereoselective with the two diastereoisomers 6 and 
7 being produced in the ratio 151 (NaBH4, -100 "C). The 
ratio of 6:7 dropped to 12:l when this reduction was per- 
formed at -78 "C. The major diastereoisomer is assigned 
as 6 on the assumption that hydride adds to the unhin- 
dered face of the carbene 3 in the anti (0-0) conforma- 
tion.' Diastereoisomer 6 could be isolated pure by crys- 
tallization.' With use of the literature procedure3 of 
adding a dichloromethane solution of 3 to N&H,/NaOMe 
in methanol, a mixture of the reduced products 6 and 7 
together with the deprotonated product 5 was obtained 
in the ratio 8.5:1:4.5, respectively (lit.3 6:7 = 31). Hindered 

(4) Baird, G. J.; Davies, S. G.; Jones, R. H.; Prout, K.; Warner, P. J. 
Chem. Soc., Chem. Commun. 1984, 745. 

(5) Reaction carried out by using the procedure of Green, M. L. H.; 
Mitchard, L. C.; Swanick, M .  G. J. Chem. SOC. A 1971, 794. 

(6) Jones, R. H.; Prout, K., unpublished results. 
(7) 300-MHz 'H NMR (C8D8): 5,6 7.7-6.95 (15 H, m, aryl H), 5.30 (1 

H, dq, JPH = 5.2 Hz, JHH = 6.3 Hz, vinylic H), 4.36 (5 H, d, JPH = 0.9 Hz, 
C,H5), 2.94 (3 H, 8,  OCH,), 2.24 (3 H, d, JHH = 6.4 Hz, CH3); 6, 7.6-7.0 
(15 H, m, aryl H), 4.40 (5 H, d, JpH = 1.0 Hz, CbH,), 4.02 (1 H, ddd, J 
= 10, 3, 1 Hz, FeCH), 3.46 (3 H, s, OCH,), 2.3 and 2.0 (2 H, m, m, CHz), 
0.91 (3 H, t, J = 7.5 Hz, CH,); 7, 7.7-7.0 (15 H, m, aryl H), 4.39 (5 H, d, 
JpH = 1.0 Hz, C6HS), 3.90 (1 H, ddd, J = 4.6, 8.2, 10 Hz, FeCH), 2.92 (3 
H, s, OCH,), 2.35 and 1.92 (2 H, m, m, CH2), 1.20 (3 H, t, J = 7.5 Hz, 
CH3);11,7.6-7.0(15H,m,arylH),6.90(1H,ddq,J=6.7,15.2,1.4Hz), 
5.74(1H,ddq,J=2.5,15.2,5.9H~),4.19(5H,d,J=l.OH~,C~H5),2.02 
(3 H, ddd, J = 5.9, 1.4, 1.4 Hz, CH3). 62.90-MH~ 13C NMR (C&): 5, 
6 222.7 (d, Jpc = 33.5 Hz, CO), 177.5 (d, JPc = 24 Hz, Fe-C), 103.57 
(=CH),  84.63 (C,H,), 55.05 (OCH3), 17.13 (CH,); 6, 223.9 (d, Jpc = 33.4 
Hz, CO), 89.7 (d, Jpc = 16.6 Hz, Fe-C), 85.6 (C5H5), 58.90 (OCH,), 41.05 

Fe-C), 85.77 (C6H5), 59.34 (OCH,), 36.47 (CHJ, 14.56 (CH3); 11, 222.6 

(C,H,), 25.4 (CH3). Anal. Calcd for C28HmFe02P (6): C, 69.43; H, 6.04; 
P,  6.39. Found: C, 69.41; H, 6.06; P, 6.64. 

(CHZ), 15.64 (CH,); 7, 222.7 (d, Jpc = 33 Hz, CO), 89.82 (d, Jpc = 19 Hz, 

(d, J p c  = 31.3 Hz, CO), 138.3 (d, Jpc = 29.9 Hz, FeC) ,  137.8 (=C), 84.8 
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