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Summary 

The methylidene complex [(q-C,H,)Re(NO)(PPh,)(CH,)]+PF6- (I) yields 
kinetically labile sulfonium salts when treated with CH3SCH3, CH3SCH2C6H5, 
and (TJ-C5H,)Re(NO)(PPh,)(CH,SCH,) (V); the binuclear adduct formed in the 
latter case, [(n-C,H,)Re(NO)(PPh, )CH, ],SfCH3 (VI), is substantially more 
stable than the others and undergoes hydride transfer disproportionation to 
[(r,4,H,)Re(NO)(PPh,)(=CHSCH,)]tPF,- (VII) and (+Z,H,)Re(NO)(PPh,)- 
(CH, ) (VIII) when heated. 

_-- 

We recently reported the in situ generation [l] and isolation [Z] of the 

first electrophilic methylidene complex, [(a-C,H,)Re(NO)(PPh,)(CH,)]~PF,- 
(I). Catalyst-bound methylidenes have been suggested to play important roles 
in the synthesis of hydrocarbons from CO/H, gas mixtures [3] _ Since sulfur 
poisoning is a ubiquitous problem in catalysis, and mechanisms are generally 
poorly understood, we have undertaken an exploratory study of the reactions 
of I and related alkylidenes [5] with orgauosulfur compounds. In this com- 

munication, we report syntheses and representative reactions of a series of 

compounds containing Re-C-S linkages, including the fist bimetallic 
sulfonium salt, [(a-CgH5)Re(NO)(PPh,)CH,]2S*CH~PF6- _ The presence of the 
second rhenium in this species dramatically enhances the stability of the 
ReC-S bonds. 

Reaction of [(.rl-C,H,)Re(NO)(PPh,)(CH,)ICPF,- (I, generated in situ in 
CH,Cl,) [1] with CH,SCH, at -78°C gave the sulfonium salt [(n-CsH,)Re(NO)- 
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SCHEME 2 
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BF, - to be an effective reagent for the cyclopropanation of olefins. Our 
demonstration of CH,SCH, dissociation from II provides explicit precedent 
for the proposed generation of a highly reactive [(r&,H,)Fe(C0)2(CH,)I+BF, - 
intermediate [ll], isolable homologs of which are known to act as cyclo- 
propanating agents [12]. Furthermore, Helquist’s observation that [(q-C,H,)- 
Fe( CO),CH( CH3 )S*( CH3 )(C,H, )] SO,F- is a much less stable, but considerably 
more reactive, cyclopropanating agent [lo] than [(q-C& )Fe(C0)2CH,S+( CH, )* 
is consistent with the equilibrium trends noted for the first step of Scheme 1. 
Unfortunately, the facile dissociation of sulfides from our [(r&H5)Re(NO)- 
(PPh, )CH,S+RR’] complexes has thwarted our original objective of studying 
the stereochemistry of the S-alkylation of V. However, it is significant that 
sulfur shows a thermodynamic preference for binding to two methylidene 
carbons; we believe that enhanced basicity of heteroatoms attached to the 
cl-carbon of alkylmetal compounds may be a general phenomenon. We are con- 
tinuing our study of Re-C-S complexes by the synthesis of new species in 
which the carbon is in different oxidation states. 
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Appendix 

(II): ‘H NMR (200 MHZ, 6 (ppm), CD&l,, 27OC): 7.51-7.32 (m, 15H), 
5.28 (s, 5H), 4.18 (br s, lH), 3.43 (br s, lH), 2.59 (s, 6H); at -40°C: 
7.52-7.30 (m, 15H), 5.26 (s, 5H), 3.87 (br d, J(‘H--‘H’) 12.2 Hz, lH), 3.03 
(d of d, J(‘H’--‘H) 12.2 Hz, J(1H’-31P) 6.8 Hz, 1H); 13C NMR (22.5 MHz, 
ppm, CD&I,, 27°C): 91.5 (s), 30.1 (br s), and phenyl carbons; ReCH,S not 
observed; at -40°C: 90.8 (s), 34.1 (s). 27. 9 (s), 4.07 (s), and phenyl carbons; 
IR (cm-‘, CH,Cl,): v(N=O) 1657. 

(III): ‘H NMR (60 MHz, S (ppm), CD,CN): 7.50-7.15 (m, 20H), 5.30 (s, 
5H), 4.02 (s, 2H), 3.58 (v br s, ReCH,), 2.28 (s, 3H). 

(V): ‘H NMR (200 MHz, 6 (ppm) CDCl,): 7.41-7.26 (m, 15H), 5.05 (s, 
5H), 3.30 (d of d, J(‘H-‘H’) 10.1 Hz, J(1H-31P) 7.9 Hz, lH), 2.93 (d of d, 
J(‘H’--‘H) 10.1 Hz, J(*H’-31P) 2.3 Hz), 2.01 (s, 3H); 13C NMR (22.5 LMHz, 
ppm, CDCL,): 89.9 (s), 24.6 (s), -6.1 (s, ReCH,), and phenyl carbons; IR 
(cm-‘, CH,CI,): v(N-0) 1636. 

(VI): ‘H NMR (200 MHz, 6 (ppm), CD,CI,): 7.47-7.23 (m, 3OH), C,H, 
(ca. 2/l/l, 10H total) at 5.26, 5.22, 5.17, ReC& (ca. 0.5/l/0.5/2, 4H total) 
at 4.13 (d, J(‘H-‘H) 12.8 HZ), 3.81 (d, J(lH--‘H) 13.1 HZ), 3.51 (d, J(lH--‘H) 
12.8 Hz), 2.97-2.73 (m), znd SCH, (ca. l/l, 3H total) at 2.50 (s) and 2.41 
(SIG 13C NMR (50 MHz, ppm, CDCI,CDCI,): 91.2, 90.8 (ca. l/3, CSHs), 34.0, 

28-O (ca. l/l, SCH,), 12.2, 11.0, 3.9 (ca. 2/1/l, ReCH,); IR (cm-‘, CH,CI,): 
v(N=O) 1651. 

(VII): ‘H NMR (200 MHz, 6 (ppm), CDCI,): 14.90 (s, lH), 7.58-7.26 (m, 
15H), 5.82 (s, 5H), 2.62 (s, 3H); 13C NMR (22-5 MHz, ppm, CDCI,): 274.4 (s), 
96.8 (s), 30.5 (s), and phenyl carbons; IR (cm-‘, CH,Cl,): v(NfO) 1717. 
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