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Summary 

Tris(trifluoromet.hylmercapto)amine, N(SCF,), , and bis(trifluorometbyl)di- 
selenide, (SeCFs)* , produce -ECF3 radicals (E = S, Se) under UV irradiation, 
and these react with metal carbonyl radicals -M(CO), (M = Mn, n = 5; M = Fe, 
n = 4) to give ultimately [M(CO),- 1 (ESF3 )I*. The compounds have been 
characterised by elemental analysis, IR, NMR and mass spectral studies. The 
mass spectra of the trifluoromethylselenium derivatives are discussed. 

Introduction 

On photolysis in Pyrex apparatus tris(trifluoromethylmercapto)amine pro- 
duces - N( SCF, )* and - SCF, radicals [l] and bis(trifluoromethyl)disulfide 
produces - SCF3 radicals [2,3]. It was thought to be of interest to try to trap 

- N(SCF3 )2 with metal carbonyl radicals viz., -M(CO), (M = Mn, n = 5; M = Fe, 
n = 4), and also to see whether bis(trifluoromethyl)diselenide gives rise to com- 
pounds which could be explained in terms of the presence of - SeCE, radicals. 
We describe below our studies of the reaction of N(SCF, ), and (SeCF, )2 with 
Mna(CO),o and Fe(C0)5. 

Experimental 

All manipulations were carried out under nitrogen or argon. Solvents were 
distilled before uss_ Analyses were performed by the Analytical Laboratories 
of this institute. IR spectra were recorded on a Perkin-Elmer 125 spectrometer 
in n-hexane solution. I9 F NMR spectra in n-pentane or CH1 Cl, were recorded 
on a Bruker HX-60/5 spectrometer at 60 MHz using CC13F as an internal standard. 
Mass spectrometric measurements were made on a CH-5 Varian MAT mass 
spectrometer at 70 eV electron energies. 

* Present address: General Electric Co., Mt. Vernon, Ind. 47620 (U.S.A.) 
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A typicaiphotoinduced reaction .- 
Metal carbonyl and N(SCF,), or (SeCF,), in 1 : 2 mole proportions were 

irradiated in a Pyrex glass bomb.for lP15 h at room temperature in presence 
of a minimum amount of CH,Cl,-n-hexane (1 : 1) solution. The Pyrex tube 
was then cooled at -196°C and the generated CO was pumped off through a 
vacuum line. The tube was warmed to 0” C. The crystalline compound obtained 
was filtered and purified by recrystallisation from CH2C11 /n-hexane or by 
sublimation. The analytical data, yield, IR data for Y(CO) and v(CF) regions, 
and * ’ F NMR data are set out in Table 1. 

Results and discussion 

On photolysis N(SCF3)3 decomposes to - N(SCF3)2 and - SCF3 radicals; 
information on this decomposition has already been reported [1,4] - With a view 
to trapping - N(SCFJ)z radicals, photoinduced reactions of N(SCF3& with 
Mn2(CO)10 or Fe(CO)5 have been carried out, but in both cases only SCFJ 
derivatives of metal carbonyls were obtained_ Changing the conditions, (solvent, 
time of irradiation etc.) did not bring about any significant trapping of 
l N(SCF,)2 . Failure to obtain N(SCF3)2 derivatives of metal carbonyls, how- 
ever, does not rule out the possibility of the existence of -N(SCF3)z radicals, 
since it is possible that because of the presence of highly electronegative SCF, 
groups, the nitrogen of N(SCFB)2 acts as a very poor donor towards metal atoms. 
Moreover the nitrogen does not possess any acceptor properties making it diffi- 
cult to function as a ligand. In view of the products a tentative mechanism of 
the reactions can be formulated as follows: 

2N(SCF3)3 + 2[-N(SCF,),] + 2(-SCF3) 
2 [-N(SC.F3)2] --f 4.SCF3 + N2 Cl] 
2 -M(CO), + 2 - SCF3 + 2 [(CO),M - SCF3] 
2 I(CC),MSCF, 1 + [M(CO),-,SCF,], + 2 CO 

(M=Mn,n=5;M=Fe,n=4) 

UV irradiation of bis(trifluoromethyl)diselenide gives rise to the formation of 
SeCF3 derivatives of metal carbonyls, which can be explained in terms of the 
formation of - SeCF3 radicals. Like its thioanalogue SeCF3 reacts with - M(CO), 
radicals (M = Mn, n = 5; M = Fe, n = 4), and produces [M(CO),(SeCF,)] , which 
because of its instability, dimerises to [M(CO),_l (SeCF3)12 with the expulsion 
of co groups. 

The IR spectra of [M(CO),_,ECF,], (E = S, Se) in the Y(C-F) region show 
frequencies characteristic of bridging ECF3 groups [ 5]_ Since there is no ab- 
sorption in the bridging CO region it is safe to assume that only terminal CO 
groups are present. From the typical pattern of the Y(CO) bands it appears that 
the manganese complexes structures similar to those of the analogous halides 
[Mn(CO)4X]2 [6] and the iron complexes structures similar to that of 
CFe2WO)6S~I C71- 

Appearance of a sharp singlet in the I9 F NMR spectra of [Mn(CO), ECF3 ] 2 
and [Fe(C0)4SeCF3]2 suggests that the SCF3 and SeCF, groups are equivalent 
in the respective complexes and the complexes are diamagnetic. For [Fe(CO), - 
(SCF3)12 the sharp signals at 35.1 and 23.3 ppm are assumed to be due to its 



326 -. 
_. -. 

.. ‘. . . ._._ _. :. . . 

~~unti-isomer and that at 3i.l.ppm c&-been as&bed to the pre&ence.of .sj$z- 
-‘isomer, This feature of this compound has been noted by”others if].. . ’ .. 

The mass @e&a of [Mn(CO)hSeCF,]~. and CjZe(CO),SeCF,], .a&of mterest 
.. and characteristic features of the mass spectra-of SeCFJ :‘derivatives have been 

noted. The spectrum of [Fe(C0)3SeCF3 J; is takenas a tyPical example. Its 
mass spectrum shows molecular ion at m/e 578, which undergoes sucCessive 
IO.& of six carbonyl groups to give the series of ions (CFiSe),Fe,(CO)L (n-= 
6, 5,4; 3, 2,1 and 0). A peak due to the ion CF,SeFe,F+ at m/e 300 indicates, 
the ease,of a fluorine shift from carbon to the metal atom somewhat similar to 
the formation of C!p,TiFz from Cp,TiCl, and AgSCF3 [5] - In going from 
Fe,(SeCF3)$ to CF3SeFez FC a loss of SeCF* fragment is involved, and ioniza- 
tion of this fragment would lead to SeCF,‘, which appears as one of the strongest 
ions (m/e = 130) in the mass spectra of [Mn(C0)4SeCF3]2 and [Fe(CO)sSeCF&. 
Moreover, very recently the simple molecule SeCF* has been isolated from 
pyrolysis of B(SeCF,), [E&9], which is consistent with the present mass qjectral 
observations. 

The presence of the ions Fe,(CO),Se: (n = 6, 5,4 and 1) at&e 440,412, 
384 and 300 and the ions Fe2(CO),Se’ (n = 3 and 2) at m/e 276 and 248 in- 
dicates that cleavage of the F&-Se bond can compete with loss of CO groups. The 
observation of the ions Fe,(CO)z (n = 6, 3, 2,l and 0) at m/e 280,196,168, 
140 and 112 suggests that complete rupture of the metalselenium bond can 
also compete with Ioss of the carbonyl groups and relatively strong iron-iron 
bonding must also be present in the molecule, which is consistent with the struc- 
ture assumed. 
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