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It was recently demonstrated that the ?/4-2,5-dimethyl-
thiophene complex Cp*Ir(j/4-2,5-Me2T) (1) undergoes base1 or 
ultraviolet light-catalyzed2 rearrangement (eq 1) to an isomer, 
Cp*Ir(C,5,-2,5-Me2T) (2), in which the Ir is inserted into a C-S 
bond of the thiophene. The planarity of the 6-membered ring 

4f base or 
hv -̂ p-

(D 

in 2, the near equivalence of the C-C bond distances in this 
ring, and the downfield chemical shifts (6 13A and 7.47) of 
H3 and H4 suggested that the 7r-system of the ring is delocal-
ized. For these reasons, 2 was described as an iridathiabenzene, 
a derivative of benzene in which two CH units are replaced by 
S and IrCp*. This delocalized description is supported by a 
recent MO calculation.3 Complex 2 undergoes a variety of 
reactions,2,4,5 but they all result in products in which the 
jr-system is disrupted. In this Communication, we show that 
the 6-membered ring in 2 is capable of forming rf complexes 
that are analogs of well-known ?76-arene derivatives. Moreover, 
2 is a more strongly coordinating ligand than the arenes. 

The series of complexes [j76-Cp*Ir(C,5-2,5-Me2T)]M(CO)3, 
where M = Cr, Mo, and W, containing 2 as an ^-coordinated 
ligand were prepared in >92% yield according to eq 2. 

(MeCN)3M(CO)3 + 2 (2) 

M(CO)3 

M = Cr(3), Mo(4), W(S) 

Typically, 0.080 mmol of solid (MeCN)3M(CO)3
6 was added 

to a tetrahydrofuran (30 mL) solution of 2 (0.068 mmol) at -50 
0C. Upon slowly (3—8 h) warming to room temperature, the 
reaction mixture turned from red to purple. Pure, purple, air-
stable 3, 4, and 57 were obtained by chromatography on Al2O3 
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Figure 1. Thermal ellipsoid drawing at 50% probability of [?/6-Cp*Ir-
(C,S-2,5-Me2T)]Mo(CO)3 (4), shown without hydrogen atoms for 
clarity. Selected bond distances (A) are I r - S = 2.241(3), S-C(2) = 
1.745(13), C(2)-C(3) = 1.385(19), C(3)-C(4) = 1.433(18), C(4) -
C(S) = 1.409(17), Ir-C(5) = 1.999(13), I r -Mo = 2.967(1), M o - S 
= 2.615(3). 
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Figure 2. Thermal ellipsoid drawing at 50% probability of [?;6-Cp*Ir-
(C,S-2,5-Me2T)]FeCp+ (6), shown without hydrogen atoms for clarity. 
Selected bond distances (A) are I r - S = 2.212(2), S-C(2) = 1.742(9), 
C(2)-C(3) = 1.375(13), C(3)-C(4) = 1.413(12), C(4)-C(5) = 
1.389(11), Ir-C(5) = 2.004(8), I r -Fe = 2.758(1), F e - S = 2.332(2). 

(neutral) with hexanes/CH2Cl2 (10:1) as the eluent. Complex 
4 was also prepared by reacting the ?76-toluene complex (rj6-
C5H5CH3)Mo(CO)3 (0.066 mmol)8 with 2 (0.057 mmol) in 
hexanes for 6 h at room temperature; the 94% isolated yield of 
4 demonstrates that the 6-membered ring of 2 is more strongly 
coordinating than toluene. The greater donor ability of the 
iridathiabenzene as compared with toluene is indicated by the 
lower V(CO) values (in hexane) for 4 (1957 vs, 1894 s, 1880 s) 
than for (^-C6H5CH3)Mo(CO)3 (1985 vs, 1914 vs). 

The notable tendency of 2 to give rf complexes is further 
demonstrated by its formation (eq 3) of the cationic complex 
[?76-Cp*Ir(C,S-2,5-Me2T)]FeCp+ (6). When a CH2Cl2 solution 

[(TlO-ClC6Hj)FeCp]PF6 + 2 
I + PF6-

(3) 

6 FeCp 

of the chlorobenzene complex [(^-ClC6H5)FeCp]PF6 (0.092 
mmol)9 and 2 (0.114 mmol) is photolyzed with a 450 W mercury 
ultraviolet lamp, 6 was produced and subsequently crystallized 
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from acetone/Et20 as a dark purple solid in 80% yield.10 The 
higher field chemical shift of the cyclopentadienyl protons in 6 
(<5 4.46) as compared with that in [(^-ClC6H5)FeCp]+ (<5 5.19) 
suggests that the iridathiabenzene ligand is more strongly 
electron-donating than chlorobenzene. 

X-ray diffraction studies of 4 " and 612 show (Figures 1 and 
2) that the iridathiabenzene ring in 2 is ^-coordinated to the 
Mo and Fe. All of the atoms in the 6-membered rings in both 
structures lie in the same plane (±0.07 A), and bond distances 

(10)6: mp 199-200 °C dec; 1H NMR (CDCl3) 6 6.81 (d, 1 H), 5.99 
(d, 1 H), 4.46 (s, 5 H), 3.15 (s, 3 H), 2.96 (s, 3 H), 2.14 (s, 15 H); MS 
(FAB, 3-nitrobenzyl alcohol matrix) (m/e) 561 (M+ - PF6). Anal. Calcd 
for C2IH28SPF6IrFe: C, 35.75; H, 4.00. Found: C, 36.35; H, 4.20. 

(11) Crystallographic data for 4: MW = 619.6; crystal system, mono-
clinic, space group P2,/c; a = 9.196(2) A, b = 15.282(4) A, c = 14.943(4) 
A, /3 = 106.66(2)°; V = 2011.8(9) A3, dcaM = 2.046 Mg/m3 for Z = 4 at 
22 ± 1 0C, ft = 7.349 mm"1 (Mo Ka). Diffraction data were collected at 
22 ± 1 0C with a Siemens P4/RA automated diffractometer. A total of 
7907 reflections were collected. Of the 3558 independent reflections, 2169 
were considered observed, having F > 6.Oa(F). R = 3.48, and ifw = 3.75. 
Details of data collection and refinement are given in the supplementary 
material. 

(12) Crystallographic data for 6: MW = 705.5; crystal system, mono-
clinic, space group Pl1Ic; a = 10.677(1J) A, b = 13.530(2) A, c = 16.279-
(2) A, f3 = 100.95(1)°; V = 2308.8(5) A3, dcaki = 2.030 Mg/m3 for Z = 4 
at 223 ± 1 K, ft = 6.601 mm"1 (Mo Ka). Diffraction data were collected 
at 223 ± IK with an Enraf-Nonius CAD4 automated diffractometer. A 
total of 8473 reflections were collected. Of the 4053 independent reflections, 
2866 were considered observed, having F > 4.Oa(F)- R = 3.08, and Sw = 
3.39. Details of data collection and refinement are given in the supplemen
tary material. 

(A) within the rings (see captions in Figures 1 and 2) are the 
same, within experimental error, as those in uncoordinated 2:1 

I r -S = 2.203(2), S-C(2) = 1.713(6), C(2)-C(3) = 1.375(9), 
C(3)-C(4) = 1.41(1), C(4)-C(5) = 1.394(9), and Ir-C(S) = 
1.986(6). Thus, as in ?76-arene complexes,13 the iridathiabenzene 
is not significantly distorted by its rf coordination to the metal 
in 4 or 6. 

In conclusion, the iridathiabenzene ring in 2 is a more strongly 
coordinating rj6 ligand than arenes. Studies of the reactivity of 
the ^-iridathiabenzene ligand in these complexes are in 
progress. 
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