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Abstract 

The photolysis of W(CO), molecules isolated in Ccl,-doped Ar matrices at ca. 20 K or in solid 
Ccl, matrices at ca. 70 K has been monitored by recording the IR and UV-Vis absorption spectra of 
the deposits. The results confirm the formation of the unsaturated carbonyl fragment W(CO),, which 
weakly binds a molecule of either argon OT CCi,; the I : I stoicheiometry of the CCL, complex is 
consistent wi~b the effects of varying Ibe concemration of fhe CC\, in the AJ malrix Tbe complex 
CEI, Y+<CQ& is dnaradretied by a ne-m-IY+ absomon cerhreti a1 3%~ nm anti try IR ban& due 10 
the v(C-0) fundamentals near 2088, 1973, and 1943 cm-‘. Interconversion between the three species 
W(CO),, Ar . . . W(CO),, and Ccl, . . . W(CO), can be achieved by irradiation of an Ar matrix with 
light of the appropriate wavelength. Ligation of rhe Ccl, to the W(CO), fragment is assessed on the 
basis of UV-Vis and IR spectra considered to arise from the complex Ccl,. . . W(CO),. 

Elucidation of the processes occurring in photochemical reactions is one of the 
main applications of the matrix-isolation technique [ll. Much attention has been 
ffocused on this ~~oroach to reactions of transition-metal carbar@ because of the 
photocatalytic properties of these compounds in various chemical processes [2]. 
The primary photochemical step is the loss of a molecule of carbon monoxide with 
the formation of a co-ordinatively unsaturated species, e.g. Cr(CO), [3]. This 
product is typically very short-lived in solution at ambient temperatures; in 
perfluoromethylcyclohexane solutions flushed with CO at room temperature, for 
examp’le,. CfiCo>, has a ha\i-%%e 05 on>y 13 ps 54), By conlrasl, irapp& jn a SLI%IS 
noble-gas matrix at low temperatures gives access to Cr(CO), only weakly per- 
turbed and with an unIiiited tiletime; under such conditions it may be charac- 
terised by 1R and UV-V is spectroscopy 15). 

The unusual reactivity of co-ordinatively unsaturated metal carbonyls, whether 
in solution or in a low-temperature matrix, is illustrated by the formation of loosely 
bound adducts of the type X - * - M(CO),, where M is Cr, MO, or W and X is a 

0022-328X/91/$03.50 0 1991 - Elsevier Sequoia S.A. All rights reserved 



152 

solvent or matrix molecule [4-61. The nature of X influences the energies of the IR 
and UV-Vis absorption bands associated with the M(CO), fragment. For example, 
studies involving a variety of matrices (Ne, SF,, Ar, Kr, Xe, CH,, CO, and N,) 
have shown that the lowest-energy ligand-field transition of Cr(CO), occurs at 
relatively high energy for N, . . * Cr(CO), (A = 364 nm) and low energy for 
Ne . * * Cr(CO), (A = 624 nm> [5]. With the switch from Cr(CO), to W(CO),, this 
transition shifts to higher energies, cf. Ar . . * Cr(CO), A = 533 nm and 
Ar . * * W(CO), A = 437 nm [5]. The findings can be explained overall in terms of 
formation of a unit X . . . M(CO), in which X has entered the vacant co-ordination 
site of the square-pyramidal M(CO), fragment to bind weakly to the metal centre 
[5]. With this knowledge it has been possible to investigate matrices containing 
metal carbonyls as well as reagents like 0, [7], CO, [8], and N,O [8], and so follow 
the reactions subsequently induced by photolysis. 

Photochemical reactions in solution of tungsten hexacarbonyl with halides of 
elements A drawn from group 4, 13, or 14, AX,, are known to produce systems 
which are catalytically active with respect to olefin metathesis [93. A series of 
tungsten compounds afforded by the reactions has been identified, but these are 
mostly the stable products of decomposition of the catalytically active intermedi- 
ates [lo]. Amongst the halides that act as initiators of the photo-induced olefin 
metathesis brought about by W(CO), is carbon tetrachloride; this may function as 
an electron acceptor in the charge-transfer complexes through which the reactions 
are believed to proceed [9,11]. It was therefore a logical extension of these earlier 
studies to investigate the photochemical behaviour of W(CO), in the presence of 
Ccl, in a low-temperature matrix. 

Experimental 

The cryogenic equipment used at Oxford has been described elsewhere [8,12]. 
An Air Products ‘Displex’ CS 202B closed-cycle helium refrigerator gave CsI 
window temperatures in the range 20-80 K inside a shroud maintained at a 
pressure below 10v7 Torr. Gas mixtures were prepared in a glass vacuum line by 
standard manometric techniques and the matrices formed by pulsed deposition 
[13]. The photolysis source was an Oriel 500-W medium-pressure mercury arc, the 
radiation from which was filtered with a 4-cm column of distilled water to reduce 
the potential heating effects. For experiments involving more selective irradiation a 
suitable Balzers interference filter (A = 313, 369, or 425 nm, bandpass ca. 15 nm) 
was used. IR spectra were recorded on a Perkin-Elmer Model 580A dispersive 
spectrophotometer or a Mattson ‘Galaxy’ FT-IR instrument; UV-Vis spectra were 
recorded on a Perkin-Elmer-Hitachi Model 330 spectrophotometer. 

The matrix gases Ar and CO were used as supplied by B.O.C. (‘research’ 
grade). Samples of W(CO), (99% pure, supplied by Koch-Light) and CCI, (99.5% 
pure, supplied by Aldrich) were purified before use by fractional condensation in 
uacuo. 

Results 

Irradiation of an Ar matrix containing only W(CO), (Ar : W(CO), = ca. 5000 : 1) 
with light having A = ca. 313 nm resulted, as reported previously [5,14], in the 
formation of the adduct Ar - * * W(CO),, characterised by the growth of a visible 
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Fig. 1. UV-Vis spectrum of a C&-doped Ar matrix containing W(CO), (Ar: W(CO),: CCI, = ca. 
2000: 1: 100) at 20 K: (i) after deposition; (ii) after 60-min photolysis at A = ca. 313 nm, showing the 
appearance of bands due to Ar . .. W(CO), and Ccl, . . . W(CO),; (iii) after 30-min photolysis at 
A = ca. 435 nm, showing the conversion of Ar . . . W(CO), to Ccl,. . W(CO),; and (iv) after 30-min 
photolysis at A = ca. 369 nm, showing the conversion of Ccl, . . . W(CO), to Ar . . . W(CO),. 

band centred at A = 437 nm attributable to the 6,*e4a,‘b,’ + b2*e3a,‘b,’ ligand- 
field transition. By contrast, irradiation of an Ar matrix containing both W(CO), 
and Ccl, (typically with Ar : W(CO), : CCI, = 2000 : 1: 100) with light having A = ca. 
313 nm gave rise to the appearance and growth of not just one UV-Vis absorption 
band, but two such bands, one at 437 nm relatively more intense than the other at 
380 nm (see Fig. 1). There can be little doubt in the circumstances that the more 
intense band is again associated with the adduct Ar * - * W(CO), and that a new 
species A is formed in the presence of Ccl,. These same circumstances, combined 
with the accumulated experience gained from similar studies involving matrix- 
isolated metal carbonyls [7,8,15,16], suggest that A is an adduct of the type 
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Table 1 

(a) Wavenumbers of C-O stretching bands in the IR spectrum of an argon matrix containing W(CO), 
and Ccl, after photolysis at h = ca. 313 nm 

IR wavenumbers Effect of photolysis Effect of photolysis Assignment 
-1 II (cm 1 at A = 435 nm ’ at h = 369 nm * 

2142 1 1 
2137 1 1 > 

co 

2096 1 f Ar W(CO),, &C-O) (a,) 
2088 t 1 ccl,. . WCCO),, AC-0) (a,) 
1986 ’ f f WfCO),, Y(C-0) (t ,“l 
1973 f L Ccl,. W(CO),, v(C-01 (e) 
1963 J t Ar . . W(COl,, v(C-0) (e) 
1943 f L ccl, WCCO),, vcc-0) (a,) 
1932 J f Ar . W(CO),, v(C-01 (a,) 

(b) Wavelengths of absorptions in the UV-Vis spectrum of an argon matrix containing W(CO), and 
Ccl, after photolysis at A = ca. 313 nm 

Wavelengths of UV- 
Vis absorption 
maxima (nml d 

Effect of photolysis Effect of photolysis 
at A = 435 nm ’ at A = 369 nm b 

Assignment 

225 _c _e W(CO), 
239 _e _e Ar . . . WCCO), 
285 P _ _e W(CO), 
330 t t W(COI, 
380 t 1 ccl, . WCCO), 
437 1 T Ar . W(COl, 

a Error limitsf2 cm-‘. ’ 1 Band decays; f band grows. ’ Band shows multiplet structure due to 
matrix splitting. d Error limits + 2 nm. ’ Not studied. 

[CCl,l, . . . W(CO), (where n = 1, 2,. . . 1. Subsequent photolysis of the matrix with 
radiation having A = ca. 435 nm for 30 min caused the near-UV absorption at 380 
nm, as well as the mid-UV shoulder at 330 nm due to W(CO), [5,14], to grow at 
the expense of the visible band at 437 nm [Fig. 1, trace (iii>]. By contrast, 
subsequent irradiation of the matrix with light having A = ca. 369 nm for 30 min 
caused the band at 380 nm to decay, with a concomitant growth of the shoulder at 
330 and the band at 437 nm [Fig. 1, trace (iv)]. This behaviour is wholly consistent 
with the response to photolysis shown by Cr(CO),, Mo(CO),, or W(CO), when 
isolated in a ‘mixed’ matrix; such experiments give rise to two adducts of the type 
X... M(CO), (where M = Cr, MO, or W, and X = At-, Xe [5], N, [15], or CO, [SD, 
the relative proportions of which reflect their photochemical properties and the 
composition of the matrix. 

Figure 2 illustrates the IR spectra of photolysed Ar matrices containing W(CO), 
alone [trace (ii)] and W(CO), in the presence of CCI, [traces (iii)-(v)]. After 
photolysis of an Ar matrix containing only W(CO), (Ar : W(CO), = 2000 : 1) with 
radiation having A = ca. 313 nm, the IR spectrum witnessed a decay of the 
absorptions due to W(CO), to the accompaniment of the appearance and growth 
of new absorptions at 2142 and 2137 cm-’ (due to photo-ejected CO) and 2096, 
1963, and 1932 cm-’ (due to the v(C-01 modes of the complex Ar . . . W(CO),); 
changes were also observed in the region near 600 cm- ’ corresponding to W-C-O 
deformation modes of W(CO), and Ar * * * W(CO),. These results are identical in 
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Fig. 2. C-O Stretching region of the IR spectrum displayed by an Ar matrix containing W(CO), 
(Ar: WfCO), = ca. 2000: 11 at 20 K showing the effects of photolysis: (i) spectrum of the matrix after 
deposition; (ii) spectrum after 60-min photolysis at A = ca. 313 nm. (iii) Spectrum of a Ccl,-doped Ar 
matrix containing W(CO), (Ar: WfCO), :CCl, = ca. 2000: 1 :50) after 60-min photolysis at h = ca. 313 
nm. (iv) Spectrum of the same matrix as in (iii) after 60-min photolysis at A = ca. 435 nm. (v) Spectrum 
of the same matrix as in (iii) and (iv) after 60-min photolysis at A = ca. 369 nm. 

all essential details with those described previously by Perutz and Turner [5,14]. 
Irradiation of an Ar matrix containing W(CO), as well as Ccl, in the proportions 
2000: 1: 50 at wavelengths near 313 nm resulted in the growth of new bands at 
2142 and 2137 cm-’ associated with free CO, accompanied by features due to 
v(C-0) modes of co-ordinated CO groups at 2096, 2088, 1973, 1963, 1943, and 
1932 cm-’ [Fig. 2(iii) and Table 11. The introduction of Ccl, into the matrix 
produced noticeably broader IR absorptions reflecting presumably the greater 
range of matrix sites to which the guest molecules now had access. The presence of 
more than one metal-containing photoproduct in the Ccl,-doped matrix was 
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demonstrated by further photolysis for 1 h at wavelengths near 435 nm [Fig. 2(iv)]; 
this caused a reduction in the intensity of the bands at 2096, 1963, and 1932 cm-’ 
(due to Ar * - * W(CO),) and a simultaneous growth of the bands at 2088,1973, and 
1943 cm-’ (presumably due to A), as well as that at 1986 cm-’ (due to W(CO),). 
Subsequent photolysis for 1 h at wavelengths near 369 nm resulted in growth of the 
bands at 2096, 1986, 1963, and 1932 cm-’ at the expense of those at 2088, 1973, 
and 1943 cm-’ [Fig. 2(v)]. Table 1 lists the relevant IR bands, together with their 
suggested assignments. 

The most obvious interpretation of these results is that irradiation at A = ca. 
313 nm causes W(CO), to photodissociate in the mixed matrix with the formation 
of free CO and the two weakly bound adducts Ar - * * W(CO), and Ccl, 
. . . W(CO),. The Ccl, adduct is characterised by IR bands due to v(C-0) 
fundamentals at 2088, 1973, and 1943 cm-‘, with relative intensities paralleling 
those of Ar . . * W(CO), [5,14]. 

Further experiments were carried out to determine the effect of varying the 
Ccl, concentration of the matrix, but otherwise maintaining the same conditions 
as before. With a matrix containing not 2.5% but 5% Ccl, (Ar : W(CO1, : Ccl, = 
2000: 1: 1001, the IR bands of both the precursors and photoproducts were 
broader still. Thus, the features at 1963 and 1973 cm-’ could no longer be even 
partially resolved and those at 1943 and 1932 cm-’ were correspondingly less 
clearly defined. In other respects, however, the course of photolysis was marked by 
the same changes as before. Doubling the Ccl, concentration resulted roughly in a 
doubling of the yield of the Ccl, complex relative to Ar + + - W(CO1, consistent 
with the assignment of the stoichiometry W(CO1, : Ccl, = 1: 1 for that complex. 
Annealing the matrix at temperatures up to 35 K at different stages in this and 
other experiments caused no significant change in the pattern or relative intensi- 
ties of the IR bands. 

In a logical extension of these studies, experiments were also carried out with 
W(CO), isolated in a neat Ccl, matrix (Ccl, : W(CO1, = ca. 500: 1, deposition 
temperature ca. 70 K). As the matrix concentration of Ccl, increased, so the 
energy of the t,, Y(C-0) fundamental of the parent W(CO1, decreased (from 1987 
cm-’ for a pure Ar matrix to 1977 cm-’ for a pure Ccl, matrix). Figure 3 
illustrates the effects of photolysis on the v(C-01 region of the IR spectrum of the 
Ccl, matrix. Exposure to radiation with A = ca. 313 nm caused bands to appear 
and grow at 2138, 2088, 1962, and 1930 cm-‘; subsequent exposure to radiation 
with A = ca. 369 nm caused the intensities of all these bands to decrease, with a 
simultaneous growth of the features due to W(CO),. The most obvious explanation 
is that the band at 2138 cm-’ arises from free CO whereas the other three new 
bands arise from CCI, . * . W(CO),. The red shifts of 11-13 cm-’ experienced by 
the two lower-energy v(C-01 modes of the complex when CCI, replaces Ar as the 
matrix material are in keeping with the behaviour of the parent molecule W(CO),. 

As noted previously, photolysis of a matrix containing both W(CO), and CCI, 
resulted typically in changes in the IR spectrum near 600 cm-‘, corresponding to 
W-C-O bending modes of the species W(CO),, Ar *. * W(COI,, and Ccl, 
*. . W(CO),. Under none of the conditions tried so far, however, has it proved 
possible to detect any change in the IR absorptions associated with Ccl,. This is 
not surprising in view of the large excess of Ccl, molecules perturbed only by the 
matrix environment or by the presence of neighbouring Ccl, molecules and whose 
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Fig. 3. C-O Stretching region of the IR spectrum displayed by a solid CCI, matrix containing W(CO), 
(Ccl, : W(CO), = ca. 500: 1) at 70 K: (iI after deposition; (ii) after 60-min photolysis at A = ca. 313 nm; 
and (iii) after 60-min photolysis at A = ca. 369 nm. 

relatively broad absorptions tended to swamp the spectrum in the region near 770 
cm-’ associated with the t, u(C-Cl) mode. The most obvious inference is that 
co-ordination to W(CO), causes only minimal perturbation of Ccl,, as measured 
by its vibrational properties, making it impossible to distinguish between co- 
ordinated and free Ccl, molecules. On the other hand, our searches may have 
been defeated by the low concentration in which the complex is formed ( < 1: 5000), 
combined with extinction coefficients for the Ccl, vibrations which are appreciably 
smaller than those for the AC-01 modes of the W(CO), fragment. 
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Prolonged exposure of a matrix containing W(CO) 6 and EEl 4 to broad-band or 
filtered UV or visible radiation failed to produce any clear signs of change beyond 
those already noted. However,  matrices relatively rich in CCI 4 and W(CO) 6 (e.g. 
Ar :  W(CO) 6 : CCI 4 = ca. 500 : 1 : 50) did not show quantitative regeneration of 
W(CO) 6 and Ar • • • W(CO) 5 at 30 K on prolonged photolysis with radiation having 
wavelengths near  369 nm. Instead, weak bands appeared to develop at 2105, 2020, 
and ca. 1940 c m -  1 after 60 minutes '  photolysis. The intensity pat tern and energies 
of these bands suggest the formation of a W(CO) 4 moiety; indeed, the spectrum 
resembles quite closely that of  [W(CO)4C12] 2 [17], but it was not possible to verify 
the formation of this product. The IR  spectrum of the photolysed matrix failed 
also to reveal any features of appreciable intensity identifiable with products like 
• W ( C O ) 5 C 1  , • W ( C O )  5GEl 3, .'GEl 2 [18],  C 2C14 [19], • CC13 [20], C2C16 [20],  " O C f l  
[21], OCCI 2 [19], etc. Similar experiments carried out with W(CO) 6 and CCI 4 
supported in a solid carbon monoxide matrix at 20-30 K led to the growth of 
bands at 1957 and 1926 cm -1 attributable to the complex CCI 4 " - - W ( C O )  5 (the 
region near  2100 cm -1 being obscured by strong absorption due to the matrix). 
However, prolonged photolysis under  various conditions failed to give any hint of 
the absorptions characteristic of .OCCI [21] and OCCI 2 [19]. Hence our matrix 
experiments have failed as yet to provide any clearcut evidence that co-ordination 
leads to photosensitisation of the GEl 4 in the way that CO 2 and N20  are activated 
to photodissociation at relatively long wavelengths [8]. 

Discussion 

The spectroscopic propert ies of the species CCl 4 • • • W(CO) 5 give some clues to 
the nature of the interaction between the CC14 and W(CO) 5 fragment  (see Table 
2). The position of the lowest-energy spin-allowed ligand-field transition 
b22eaa1°bl ° ~ b22e3allbl  ° of X -  • • Cr(CO) 5 systems is highly sensitive to the nature 
of X, the wavelength varying from 624 nm (X = Ne) [5], through 533 (X = Ar) [5], 
489 (X = CH 4) [5], to 364 nm (X = N 2) [15]. The corresponding transition of 
X . ' .  W(CO) 5 systems is less well documented but appears  to follow a similar 
pattern,  albeit over a noticeably narrower energy range. Thus, the wavelength 
varies from 461 nm (X = SF 6) [5], through 437 (X = Ar) [5], 417 (X = Xe) [5], 413 
(X = CH 4) [5], 388/404 (X = pyridine) [22], 350 (X = PCI 3) [23], to 346 nm 
(X = CO 2) [8]. The corresponding wavelength for EEl4  " ' "  W ( C O )  5 is 380 rim, 
implying that perturbat ion of the W(CO) 5 fragment,  mainly through tr-bonding 
one supposes, follows the order SF 6 < Ar < CH 4 < pyridine ~ CC14 < PC13 ~ CO 2. 
We note too that, when X is a Lewis base like diethyl ether, there is a low-fre- 
quency shift of u ( C - O )  for the co-ordinated M(CO) 5 molecule (M = Cr, Mo, or 
W) amounting to 30-40 cm-1 [24], whereas, when X is a weak zr-acceptor like N 2, 
there is an increase amounting to 10-20 cm - I  [15]. The IR band which is most 
responsive to the nature of X is the low-frequency a m mode near  1940 c m -  1 which 
approximates to v ( C - O )  for the unique axial CO group• That  this band undergoes 
a blue shift of 10 cm -1 with the switch from Ar . . .  W(CO) 5 to CC14 - -"  W ( C O )  5 
might be taken to suggest that CCI 4 is a marginally bet ter  ~--acceptor than Ar, but 
the effect is within the range normally associated with 'solvent shifts' and closer 
scrutiny reveals that other factors are also at work (q.v.). 

The similarity in the pat tern and energies of the v ( C - O )  IR  bands in the 
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complexes Ar * . . W(CO), and Ccl, . - * W(CO), implies retention of the overall 
C,,. geometry by the W(CO), fragment. Oxidative addition to form the ~-CO- 
ordinate W(CO),(ClXCCl,) is ruled out by the small shifts of the v(C-0) bands 
when Ccl, replaces Ar; oxidation of the metal centre would surely result in a shift 
to significantly higher wavenumbers. Overlapping of bands due to the precursor 
and different photoproducts makes it difficult to estimate reliably the intensities of 
the three IR-active Y(C-0) mode of Ccl, * - * W(CO),, which span the representa- 
tion 2a, + e. However, pure Ccl, matrices show that the ratio Z(e)/[Z,(a,) + Z,(a,)l 
is in the order of 4: 1, as simple calculations would lead one to expect for a 
W(CO), moiety approximating to a square-based pyramid with the metal atom 
close to the plane formed by the 4 basal CO ligands [25]. There is some evidence 
though that the geometry of the W(CO), unit changes slightly but significantly 
when Ccl, replaces Ar as the sixth l&and. Interconversion of the species 
Ar * . . W(CO), and Ccl, * * - W(CO), reveals that the absorption associated with 
the a, v(C-0) mode at higher frequency grows or decays more sharply for the 
Ccl,- than for the Ar-complex. Hence it appears that, although this absorption 
remains the weakest of the three, its extinction coefficient in the Ccl,-complex is 
appreciably greater than that in the Ar-complex. Similar behaviour has been noted 
when Xe replaces Ar in chromium pentacarbonyl complexes of the type 
X . . . Cr(CO), [14], and can be interpreted in terms of a small decrease in the 
apical-basal OC-Cr-CO angle (from 93 a for X=Ar to 91” for X=Xe). A 
comparable flattening of the basal W(CO), unit seems therefore to occur in 
complexes of the type X . . . W(CO), when Ar gives place to Ccl,; as a result the 
IR band intensities and energies are modified, and the energy gap between the e 
and a, MO’s can be expected to increase appreciably 151. 

In the absence of any information about how the vibrational properties of the 
CCI, molecule are modified by co-ordination, it is not possible to define its mode 
of ligation. In principle, this could involve one, two, or three bridging chlorine 
atoms, as represented by the structures I, II, or III, respectively. Like Cr(CO), [261, 
C,,. W(CO), has an unoccupied a, MO lying above a fully occupied set of 6, f e 
MO’s (corresponding to the tzg set of the parent molecule W(CO),). Molecular 
orbital calculations on CH, . . . Cr(CO), find an attractive potential for a CH, 
molecule approaching the vacant sixth site of Cr(CO1, to establish a linear 
Cr * . * H-C bond [26]. However, the highest occupied molecular orbitals (HOMO’s) 
of CH, are the bonding t, orbitals (ionisation energy 13.6 eV [27]), whereas the 
HOMO’s of Ccl, comprise the t, set of non-bonding orbitals localised on, and 
derived from the 3p orbitals of, chlorine (ionisation energy 11.69 eV [27]). On this 
basis, any W . * . Cl-C unit in Ccl, * . . W(CO), is expected to be non-linear, but 
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detailed MO calculations are needed to assess the roles of u-donation from, and 
~-bad&r&& <SB, ‘,fR =CCt, tic&, %=s %&l a% rc&&@z &&%?&&s, <s 
determining whether I, II, or III represent a minimum in the Ccl, * * * W(CO), 
potential energy surface. Independent studies involving time-resolved IR measure- 
ments on gaseous mixtures have revealed reversible complex-formation between 
W(CtC& and an aBane ]2B>, fluoroalkane ]2B], or C&0, 1291. For examtie, the 
equilibrium constant K, = [W(CO),Xl/([W(CO),]p(X)) is estimated to be 610 + 
100 atm-’ and 3501 f 1100 atm-’ at 300 K for X = C,H, and CH,F, respectively 
[28], and a bond dissociation energy of 82 f 3 kJ mol-’ has been determined for 
loss (05 C&Q, from CY$& * - -WKS&)%~, Dn ‘rhe o%iez ha@. no such complex 
has teen a’etecceed far K = CH,, CF,, ar CHF, (Z&I, possibly because C&e relevant 
HOMO lies too deep in energy to afford more than a weakly attractive 
X... W(CO), interaction. 

Conchwkms 

Photolysis of argon matrices containing W(CO), and Ccl, results in photodisso- 
ciaticon 05 CD anh %re ‘iorma5on 05 >Yhe unsa?.ma\eb &, mdeule YNSY+ whic51 
weakly binds a m&de of eith~ aqgm 01 -CC&. The -two compkxes e-x+&ii 
UV-Vis absorption bands at 437 (Ar) and 380 nm (Ccl,) which can be identified 
with the low-energy ligand-field transition b,*e4aiobi0 + b22e3a,1b,0. The blue shift 
of the band with the switch from Ar * * - W(CO), to Ccl, * * * W(CO), implies a 
significant increase in the energy of the a, LUMO of the W(CO), fragment, in 
keeping with the superior power of Ccl, as a o=donor. The pattern and energies 
of the IR-active v(C-0) fundamentals of the two complexes are similar, although 
there are gTomn5s Ear be5evin.g that some compression o!i *rhe apicaYbasa\ DC-W - 
CO bond angle takes place when Ar is replaced by Ccl,. Interconversion of the 
species W(CO),, Ar - * . W(CO),, and Ccl, * * - W(CO), proceeds in accordance 
with the photochemical conditions specified in Scheme 1. Attempts to chart the 
course of subsequent photochemical changes stemming from the primary product 
ccl, . . . W(CO),, and linking with the results of solution studies at ambient 
temperatures [lo], have failed so far to produce any clear evidence of other 
products. It is possible that bimolecular reactions of photoproducts take place and 
that a solid matrix is too restrictive of such reactions. Hence, future studies might 
profitably focus on solutions in a very weakly co-ordinating solvent like xenon 

W(CO), 

Ar . . . W(CO), 
435 “In 

- . 
369 nm 

CCI, ‘. . W(CO)s 

Scheme I 
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[25,30] or perfluoromethylcyclohexane [4] at low temperatures, or exploit the 
methods of time-resolved spectroscopy [28,29,31,321 to probe W(CO),/CCl, mix- 
tures either in such solutions or in the gas phase at normal temperatures. 
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