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Di-p-thiolbis(tricarbonyliron) reacts at room temperature with organic 
halides in the presence of triethylamine to give high yields of products in which 
the sulfur ligands have been alkylated and with dimethyltin dichloride to give 
(p-Me2 SnS? )Fez (CO), . The SH function of di-,u-thiolbis(tricarbonyliron) adds 
to activated C=C bonds of functional Q! $-unsaturated systems in the presence 
of piperidine. 

We have reported that potassium hydride and complex metal hydrides 
convert Or-S, )Fe,(CO), (I) to the [(p-S)zFeZ(CO)B] *- anion II [1,2] _ Brief 
mention was made of the protonation of this dianion with trifluoroacetic 
acid to give (p-HS),Fe,(CO), (III) in 99% yield. This complex was isolated 
as a red, air-sensitive solid, m-p. 97--99”C (from hexane), whose proton 
NMR spectrum showed it be a mixture of three isomers: a,e (IIIa, 14 parts), 
e,e (IIIb, 2 parts) and a,a (ITIc, 1 part) [3,5] _ We have investigated the chem- 
istry of III, and we report here our preliminary results. Just as (P-S, )Fez (CO), 
is an inorganic mimic of organic disulfides [1,2,7&j, so (P-HS)~F~~(CO)~ 
mimics the chemistry of organic thiols. 

The thiol complex III is a good room temperature source of dianion II, 
which in most cases has been generated by the action of LiBEtsH on 
(,x-S,)P~,(CO)~ in THF at -78°C and also used at this temperature [2] . At 
such low temperatures, reactions with some electrophiles do not proceed well 
(e-g-, CH,I, , which gives (,=-SCH,S)F~(CO), in only 25% yield). In such 
cases, slow generation of dianion II at room temperature can be advantageous. 

A dtik green THF solution of dianion II was prepared under nitrogen by 
reaction of 2.9 mm01 of (p-S,)Fe,(CO), with 6 mmol of lXBEtBH at -78°C 
123. Subsequently, 6 mm01 of CF3C02H was added, causing an immediate 
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color change to red, indicating that protonation to give (P-HS), Fe, (CO), h?d 
occurred_ At room temperature, 8.1 mmol of CH,I, was added to this solution, 
followed by 15 mmol of triethylamine, which was added in portions over a 15 
min period. After one hour at room temperature, solvent was removed at 
reduced pressure and the residue was chromatographed to give (c(-SCH, S)- 
Fez (CO), , a dark-red, air-stable solid, m-p. 74-76”C, in 84% yield (for an X-ray 
diffraction study of this conipound (prepared by a different route), see ref. 4). 
Similarly prepared via the (P-HS), Fez (CO), /E&N procedure were 
(p-SCE$CH,S)Fe,(CO), (50%, from 1,2dibromoethane), (p-SCH,C,HqCHZS)- 
Fez (CO), (89%, from &,a’-dibromo-o-xylene) and (F-Me, SnS, )Fe, (CO), 
[1,2] (96%, from Me,SnCl, )_ 

Another similarity of (p-HS)zFez(CO)6 to organic thiols is found in its addi- 
tion to cr&unsaturated organic systems (eq. 1). Addition of 15 mmol of methyl 
acrylate and 5 mm01 of piperidme to a THF solution of 5.8 mmol of &-HS)* - 
Fez(CO& at -78OC (reaction period of 30 min at -78”C, then 18 h at room 
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temperature) gave the C=C addition product, (P-CHBO, CCH, CH, S), Fez (CO), , 
a dark red, slightly air-sensitive oil, in 95% yield [9]. Two isomers were present 
(by NMR): a,e/e,e = 2.27. A similar piperidine-induced addition of (P-HS)~ Fe, - 
(CO& to methyl vinyl ketone produced @-CHs C(O)CH, CH, S), Fe, (CO), , a 
deep red oil, in 97% yield [ 91. The reaction of (P-HS)~ Fe, (CO)B with the more 
reactive acrylonitrile did not require a base catalyst and gave (,x-N=CCH, CH, S), - 
Fe, (CO)6 , a red solid, m.p. 90-92” C, in 93% yield [ 9 J . Such additions of 
(P-HS), Fe, (CO), to ~&unsaturated functional organic compounds thus 
provide a good route to novel organofunctional di-Cc-alkanethiobis(tricarbonyl- 
iron) complexes. 

We are continuing our studies of the sulfur-functional chemistry of (fi-S, )- 
Fe, (CO), and its derivatives_ We note that Beck et al. [ 10 J have prepared the 
analogous bridging thiol derivative of Roussin’s red salt, (p-HS), Fe, (NO), _ It 
should be of interest to compare the chemistry of these thiol derivatives of 
the formally similar but structurally different 16,111 dinuclear iron systems. 
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