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sumInary 

Thioketones react with molybdennm hexacarbonyl in tetrahydrofuran (60- 
65”C, 2-3 h) to give molybdenum pentacarbonyl complexes in 52-8095 yield. 
Geometric isomers were isolated in the case of thiocamphor. 

Introduction 

Recently, one of us [l] reported the isolation of the first analytically pure 
thioketonemolybdenum carbonyl complex (HI), obtained in 26% yield by reac- 
tion of the chlorine bridged molybdenum carbonyl trianion (1) with 4,4’- 
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TABLE 1 

YIELDS. MELTING POINTS, AND ANALYTICAL DATA FOR THE THIOKETONEMOLYBDENUM 
COMPLEXES 

Cornplex Reaction Yield a M.P. Analyses (Found (Calcd.1 (%)) 
time <%) (OC) 
(h) C H S 

III. R = R’ = OCH3 3 76 81-82 b 
III. R = OCH3. R’ = H 2 62 oil 

III. R = R’ = CH3 2 52 56-58 

III. R = R = N(CH-& 2 69 110-112 

V -3 57 78-80 

VI 23 63-65 

VIII 3 72 on 

a Yield is base on thioketone. b Lit. m.p. 81-82°C [I]. 

48.67 3.02 
(49.16) (2.61) 
52.36 3.14 

(51.96) (3.05) 
51.20 4.08 

(50.78) (3.87) 
44.51 4.23 

(44.56) (3.99) 
45.03 3.94 

(44.56) (3.99) 
44.88 3.83 

(44.56) (3.99) 

7.11 
(6.91) 
6.66 

(6.94) 
5.77 

(6.16) 
8.00 

(7.93) 
7.72 

(7.93) 
7.79 

(7.93) 

dimethoxythiobenzophenone (II, R = R’ = 0CH3) in benzene containing ace- 
tonitrile. The trianion 1 was prepared from molybdenum hexacarbonyl. We 
now report a superior and direct synthesis of thioketonemolybdenum carbonyl 
complexes, and the isolation of the first geometric isomers of thioketone com- 
plexes_ 

Results and discussion 

Treatment of 4,4’-dimethoxythiobenzophenone (II, R = R’ = OCH3) with an 
equimolar amount of molybdenum hexacarbonyl in dry tetrahydrofuran for 
2-3 h, at 60-65”C, affords the molybdenum Complex III in 76% yield. The 
yield is significantly higher than that reported previously [ 11, and good yields 
of analytically pure complexes were also realized from other thiobenzophe- 
nones (II, R = R’ = CH3, N(CH&.; R = OCH3, R’ = H) *. The yields and analyti- 
cal data for the complexes are listed in Table 1. The iufrared, proton magnetic 
resonance, and mass spectral results (Table 2) are in good agreement with data 
reported for III, R = R’ = OCH, and for other thioketonemetal pentacarbonyl 
complexes [ 33 _ 

When the thermal complexation reaction was applied to thiocamphor (IV) 
two isomeric molybdenum carbonyl complexes, V and VI, were formed in 57 
and 23% yield, respectively. Complexes V and VI showed similar, but distinct, 
terminal metal carbonyl stretching bands in the infrared region. While the 
chemical shifts for the protons of the three methyl groups of complex VI were 
almost identical to those for the free lïgand (IV), those for V were different. In 
addition, the carbon magnetic resonance spectrum for the thiocamphor ligand 

* Molybdenum pentacarbonyl complexes of thiobenzophenone and adamantanethione bave &o 
been prepared by irradiation of the organosolfur ligaad with Mo(C0) 6_ However. definitive yields 
wefe not gïven and the complexes were inadequately characterïzed (e-g.. no analyticd data) [2]_ 
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of VI was essentially the same as that for free thiocamphor, with the thiocar- 
bonyl carbon occurring at 0.3 ppm lower field in VI. In complex V, the thio- 
carbonyl carbon resonance appeared at 3.7 ppm higher field than that of IV. 
More than fractional changes were observed for carbons 1 and 7 on conversion 
of IV to V. The chemical shifts for the carbonyl carbons of V and VI were also 
different. Structures V and VI are suggested for this pair of geometric isomers, 
since complexation of the MON group as in VI would be expected to have 
a less pronounced effect, when compared to V, on the proton and carbon mag- 
netic resonance chemical shifts of thiocamphor. Note that r-complexation did 
not occur as a large upfield shift of the thiocarbonyl carbon resonance should 
have been observed [ 4,5] _ 

Thiofenchone (VII) reacted with molybdenum carbonyl to give a single com- 
plex whose NMR spectrum was virtually identical to that of the sulfur ligand. 

CH3 

(ml (XIII) 

The complex probably has structure VIII, although the isomeric structure can- 
not be ruled out, since we did not have both isomers available for the compara- 
tive purposes Fluxionality cannot be ruled out here. 

In conclusion, thioketonemolybdenum carbonyl complexes cari now be syn- 
thesized in an efficient manner. We are searching for other systems (e-g. sulfine 
complexes) capable of existing as geometric isomers. 
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Experimental 

General 
Melting points were determined using a Fisher-Johns apparatus, and are 

uncorrected. Elemental analyses were performed by M-H-W Laboratories, 
Phoenix, Arizona, and by Butterworth Microanalytical Consultancy Ltd., Ted- 
dington, Great Britain. Proton NMR spectra were obtained using a Varian T60 
or HA100 spectrometer, with tetramethylsilane as the internal standard. Car- 
bon magnetic resonance spectra were recorded in the fully and partially 
decoupled modes using a Varian FT-80 spectrometer. An infrared Unicam 
SP1100 spectrophotometer was used for infrared spectral determinations. Mass 
spectra were recorded on an AEI MS902 spectrometer. 

Molybdenum hexacarbonyl was purchased from Pressure Chemical CO., and 
was used as received. The thioketones were either commercial products (II, R = 
R’ = OCH3, Aldrich Ch emical CO.) or prepared as described in the literature 
[6-B]. 

General procedure for the reaction of thioketones (II) with Mo(CO), 

A dry tetrahydrofuran solution (30-45 ml) containing equimolar amounts 
of Mo(CO), and the thioketone (5-10 mmol) was heated at 60-65°C for 2- 
3 h. The reaction mixture was cooled, concentrated, and the residue was then 
chromatographed on silica gel. Elution with hexane gave recovered Mo(CO)b (if 
any). The molybdenum pentacarbonyl complex III was eluted from the column 
with hexane/benzene (usually 3/1). In the case of thiocamphor, complex V was 
eluted off the column ahead of VI. 
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