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All manipulations were performed in Schlenk-type glassware on a dual-manifold Schlenk 

line or in an argon-filled Vacuum Atmospheres glovebox.  NMR spectra were obtained on a 

Bruker Avance 400 FT NMR spectrometer (400 MHz for 1H).  All NMR spectra were recorded 

at 25 °C unless stated otherwise.  Chemical shifts for 1H and 13C NMR spectra were referenced 

using internal solvent resonances and are reported relative to tetramethylsilane.  External 

standards of trifluorotoluene (set as δ = -63.73) and 85 % H3PO4 (set as δ = 0) were used for 

referencing 19F and 31P NMR spectra.  13C{1H} and 31P{1H} NMR spectra were recorded with 

broadband 1H decoupling unless stated otherwise.  For quantitative 1H NMR measurements the 

relaxation delay was set at 30 seconds.  GC-MS spectra were recorded on an Agilent 

Technologies 5973 mass selective detector connected to an Agilent Technologies 6890N gas 

chromatograph equipped with an HP-5ms column (5 % phenyldimethylpolysiloxane).   Infrared 

spectra were recorded on a Mattson Polaris spectrometer.  Elemental analyses were performed by 

Schwarzkopf Microanalytical Laboratory, Inc. (Woodside, NY). 

Hydrocarbon solvents were dried over Na/K-benzophenone.  Benzene-d6 was dried over 

Na/K. 3-pentanone was dried over CaH2.  H2 was used as received.  Compounds 1,3-bis(2,4,6-

trimethylphenyl)-imidazol-2-ylidene (IMes), CpMo(CO)2(PPh3)H,1 CpMo(CO)2(PMe3)H,2 
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CpW(CO)2(PPh3)H,1 CpW(CO)2(PMe3)H2 were synthesized according to the literature 

procedures.  A sample of Ph3C+B(C6F5)4
- was donated by Albemarle Chemical Company. 

Ab initio calculations were carried with Gaussian 98 set of programs,3 and density 

function theory calculations were done using the B3LYP4-7 implementation with the LANL2DZ 

basis set which combines the Los Alamos electron core pseudopotentials and the Dunning-Hay 

D95 basis set for C, H, N, and O.8-11    

Synthesis of cis-CpMo(CO)2(IMes)H from CpMo(CO)2(PPh3)H.  In a glovebox 

CpMo(CO)2(PPh3)H (480.0 mg, 1.000 mmol), IMes (306.0 mg, 1.000 mmol), and 10 mL of 

toluene were placed in a glass tube equipped with a Teflon valve.  The light yellow solids 

dissolved to produce a dark purple mother liquor.  A new light yellow precipitate formed almost 

immediately.  The tube was heated at 95 °C for 3 hours.  The product was recrystallized from 

toluene-hexanes (1 : 3) to yield 449 mg (86 %) of pure CpMo(CO)2(IMes)H as light yellow 

crystals.  1H NMR (THF-d8) δ 7.16 (s, 2H, =CH), 7.02 (s, 4H, m-H-Mes), 4.62 (s, 5H, Cp), 2.34 

(s, 6H, p-Me-Mes), 2.09 (s, 12H, o-Me-Mes), -4.73 (s, 1H, MoH).  13C NMR (THF-d8) δ 243.3 

(d, 2JCH = 11 Hz, Mo-CO), 200.2 (d, 2JCH = 12 Hz, NCN), 139.5 (m, i-Mes), 139.2 (q, 2JCH = 6 

Hz, p-Mes), 136.9 (q, 2JCH = 6 Hz, o-Mes), 130.0 (dm, 1JCH = 156 Hz, m-Mes), 124.3 (dd, 1JCH = 

196 and 2JCH = 12 Hz, =CH), 89.0 (dp, 1JCH = 174 and JCH = 6 Hz, Cp), 21.2 (qt, 1JCH = 126 and 

3JCH = 4 Hz, p-Me-Mes), 18.8 (qm, 1JCH = 128 Hz, o-Me-Mes).  IR (THF-d8) ν(CO) = 1918 (vs) 

and 1843 (vs) cm-1.  IR (hexanes) ν(CO) = 1930 (vs) and 1858 (vs) cm-1.  Anal. Calcd. for 

C28H30N2O2Mo: C, 64.37; H, 5.79; N, 5.36.  Found: C, 64.13; H, 6.05; N, 5.34. 

 Synthesis of CpW(CO)2(IMes)H from CpW(CO)2(PMe3)H.  In a glovebox 

CpW(CO)2(PMe3)H (346.0 mg, 0.900 mmol), IMes (275.0 mg, 0.900 mmol), and 1 mL of 

toluene were placed in a glass tube equipped with a Teflon valve.  The light yellow solids 
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dissolved to produce a dark purple mother liquor.  A new light yellow precipitate formed almost 

immediately.  The volatiles were removed in vacuo, and the residue was heated in dynamic 

vacuo for 10 minutes at 120 °C to remove free phosphine and reestablish the equilibrium in favor 

of CpW(CO)2(IMes)H.  The product was recrystallized from toluene-hexanes (1 : 1) to yield 416 

mg (76 %) of pure CpW(CO)2(IMes)H as light yellow crystals with 0.5 equiv. of crystallization 

solvent (C6H5CH3) per W.  1H NMR (C6D6) δ 6.80 (s, 4H, m-H-Mes), 6.19 (s, 2H, =CH), 4.60 (s, 

5H, Cp), 2.12 (s, 6H, p-Me-Mes), 2.10 (s, 12H, o-Me-Mes), -5.93 (s, 1JWH = 45 Hz, 1H, WH).  

1H NMR (THF-d8, -100 ˚C) δ 7.40 (s, 2H, =CH), 7.06 (s, 4H, m-H-Mes), 4.71 (s, 5H, Cp), 2.34 

(s, 6H, p-Me-Mes), 2.12 (br s, 6H, o-Me-Mes), 2.01 (br s, 6H, o-Me-Mes), -6.43 (s, 1JWH = 45 

Hz, 1H, WH).  13C NMR (C6D6) δ 238.1 (m, W-CO), 184.1 (d, 2JCH = 14.8 Hz, NCN), 139.1 (m, 

i-Mes), 138.9 (q, 2JCH = 6 Hz, p-Mes), 136.6 (q, 2JCH = 6 Hz, o-Mes), 129.9 (dm, 1JCH = 157 Hz, 

m-Mes), 122.9 (dd, 1JCH = 195 and 2JCH = 12 Hz, =CH), 87.4 (d quintet, 1JCH = 177 and JCH = 7 

Hz, Cp), 21.4 (qt, 1JCH = 126 and 3JCH = 5 Hz, p-Me-Mes), 19.1 (qm, 1JCH = 127 Hz, o-Me-Mes).  

13C{1H} NMR (THF-d8, -100 ˚C) δ 247.4 (br s, W-CO), 232.3 (br s, W-CO), 181.5 (s, NCN), 

139.4 (s, p-Mes or i-Mes), 138.9 (s, p-Mes or i-Mes), 137.1 (br s, o-Mes), 136.6 (br s, o-Mes), 

129.8 (br s, m-Mes), 124.1 (br s, =CH), 88.0 (s, Cp), 21.3 (br s, p-Me-Mes), 19.4 (br s, o-Me-

Mes), 18.9 (br s, o-Me-Mes).  IR (toluene) ν(CO) = 1915 (vs) and 1824 (vs) cm-1. IR (THF-d8) 

ν(CO) = 1913 (vs) and 1822 (vs) cm-1. IR (CD2Cl2) ν(CO) = 1906 (vs) and 1810 (vs) cm-1.  Anal. 

Calcd. for C31.5H34N2O2W (with 0.5 equiv. of crystallization solvent, C6H5CH3, per W): C, 

57.63; H, 5.22; N, 4.27.  Found: C, 57.52; H, 5.07; N, 4.14. 

Synthesis of cis-CpW(CO)2(IMes)H from CpW(CO)2(PPh3)H.  In a glovebox 

CpW(CO)2(PPh3)H (608 mg, 1.07 mmol), IMes (333 mg, 1.09 mmol), and 3 mL of toluene were 

placed in a glass tube equipped with a Teflon valve.  The yellow solids dissolved to produce a 
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brown-red mother liquor.  A new light yellow precipitate formed within 10-20 minutes.  The 

color faded slowly to yellow-gray, indicating completion of the reaction after two days at 23 °C.  

The product was washed with 2 x 7 mL of hexanes and recrystallized from toluene-hexanes (1 : 

1) to yield 568 mg (87 %) of pure CpW(CO)2(IMes)H as light yellow crystals.  The product was 

identified by comparison to an authentic sample of CpW(CO)2(IMes)H, which was synthesized 

by an independent route. 

Synthesis of [CpMo(CO)2(IMes)]+[B(C6F5)4]-.   In a glovebox CpMo(CO)2(IMes)H 

(52.4 mg, 0.100 mmol) was added slowly to a stirred solution of Ph3C+B(C6F5)4
- (96.6 mg, 0.105 

mmol) in 5 mL of toluene.  A dark purple precipitate formed.  The stirring was continued for 40 

minutes.  The bright yellow mother liquor was discarded, and the precipitate was washed with 

toluene until the washings were colorless (5 x 3 mL).  The product was washed with hexanes (3 

x 3 mL) and dried in vacuo to yield 112 mg (87 %) of dark purple crystals of pure 

CpMo(CO)2(IMes)+B(C6F5)4
- with 0.5 equiv. of crystallization solvent (C6H5CH3) per Mo.  The 

product was insoluble in common non-coordinating NMR solvents. For spectra in THF-d8 see 

[CpMo(CO)2(IMes)(THF-d8)]+[B(C6F5)4]-.  IR (Nujol) ν(CO) = 1999 (vs) and 1905 (vs) cm-1.  

Anal. Calcd. for C55.5H33BF20N2O2Mo (with 0.5 equiv. of crystallization solvent, C6H5CH3, per 

Mo): C, 53.47; H, 2.67; N, 2.25.  Found: C, 53.18; H, 2.77; N, 2.43.  Single crystals of 

CpMo(CO)2(IMes)+B(C6F5)4
- were grown directly from the reaction mixture by slow diffusion of 

reagents. 

cis-[CpMo(CO)2(IMes)(THF-d8)]+[B(C6F5)4]-.  1H NMR (THF-d8) δ 7.83 (s, 2H, =CH), 

7.13 (s, 4H, m-H-Mes), 5.14 (s, 5H, Cp), 2.36 (s, 6H, p-Me-Mes), 2.11 (s, 12H, o-Me-Mes).  

13C{1H} NMR (THF-d8) δ 251 (m, Mo-CO), 187.3 (s, NCN), 149.3 (dm, 1JCF = 246 Hz, o-C6F5), 

141.0 (br s, p-Mes or i-Mes), 139.2 (dm, 1JCF = 243 Hz, p-C6F5), 137.4 (br s, p-Mes or i-Mes), 



 5

137.2 (dm, 1JCF = 244 Hz, m-C6F5), 136.5 (br s, o-Mes), 130.3 (br s, m-Mes), 127.6 (br s, =CH), 

125 (br m, i-C6F5), 96.9 (s, Cp), 21.0 (s, p-Me-Mes), 18.7 (br s, o-Me-Mes).  19F NMR (THF-d8) 

δ –132.9 (d, 8F, 3JFF = 10 Hz, o-C6F5), –165.1 (t, 4F, 3JFF = 21 Hz, p-C6F5), –168.6 (t, 8F, 3JFF = 

18 Hz, m-C6F5).  IR (THF) ν(CO) = 1977 (vs) and 1882 (vs) cm-1. 

Synthesis of [CpW(CO)2(IMes)]+[B(C6F5)4]-.  In a glovebox CpW(CO)2(IMes)H (244.0 

mg, 0.400 mmol) was added slowly to a stirred solution of Ph3C+B(C6F5)4
- (387.0 mg, 0.420 

mmol) in 10 mL of toluene.  A dark purple precipitate formed.  The stirring was continued for 30 

minutes.  The bright yellow mother liquor was discarded, and the precipitate was washed with 

toluene until the washings were colorless (5 x 3 mL).  The product was washed with hexanes (3 

x 3 mL) and dried in vacuo to yield 490 mg (91 %) of dark purple crystals of pure 

[CpW(CO)2(IMes)]+[B(C6F5)4]- with 1 equiv. of crystallization solvent (C6H5CH3) per W.  The 

product was insoluble in common non-coordinating NMR solvents. For spectra in THF-d8 see 

[CpW(CO)2(IMes)(THF-d8)]+[B(C6F5)4]-.  IR (Nujol) ν(CO) = 1980 (vs) and 1890 (vs) cm-1.  IR 

(CF3Ph) ν(CO) = 1983 (vs) and 1900 (vs) cm-1.  Anal. Calcd. for C59H37BF20N2O2W (with 1 

equiv. of crystallization solvent, C6H5CH3, per W): C, 51.33; H, 2.70; N, 2.03.  Found: C, 51.24; 

H, 3.35; N, 2.02.  Single crystals of CpW(CO)2(IMes)+B(C6F5)4
- were grown directly from the 

reaction mixture by slow diffusion of reagents. 

cis-[CpW(CO)2(IMes)(THF-d8)]+[B(C6F5)4]-.  1H NMR (THF-d8, -30 ˚C) δ 7.99 and 

7.87 (d, 1JHH = 2 Hz, 1H, =CH), 7.26, 7.19, 7.16, and 7.03 (s, 1H, m-H-Mes), 5.36 (s, 5H, Cp), 

2.41, 2.31, 2.30, 2.23, 2.14, and 2.02 (s, 3H, p-Me-Mes and o-Me-Mes).  13C{1H} NMR 

(THF-d8, -40 ˚C) δ 247.1 and 246.2 (s, W-CO), 179.6 (s, NCN), 149.0 (br d, 1JCF = 240 Hz, o-

C6F5), 141.3 and 140.0 (s, p-Mes or i-Mes), 139.1 (dm, 1JCF = 242 Hz, p-C6F5), 137.9 (s, p-Mes 

or i-Mes), 137.0 (dm, 1JCF = 244 Hz, m-C6F5), 137.5, 136.7, 136.5, and 135.8 (s, o-Mes), 130.7, 
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130.3, 130.2, and 129.4 (s, m-Mes), 128.4 and 126.6 (br s, =CH), 125 (br m, i-C6F5), 95.4 (s, 

Cp), 21.1 and 21.0 (s, p-Me-Mes), 19.7, 18.9, 18.7, and 18.6 (s, o-Me-Mes).  19F NMR (THF-d8, 

-30 ˚C) δ –133.5 (d, 8F, 3JFF = 11 Hz, o-C6F5), –164.9 (t, 4F, 3JFF = 21 Hz, p-C6F5), –168.5 (t, 

8F, 3JFF = 18 Hz, m-C6F5).  IR (THF-d8) ν(CO) = 1962 (vs) and 1859 (vs) cm-1. 

Example of catalytic hydrogenation at 54.4 atm (800 psi).  In a glove box 

CpW(CO)2(IMes)+B(C6F5)4
- (53.0 mg, 0.040 mmol) and 3-pentanone (1.20 mL, 11.3 mmol) 

were placed in a stainless steel high-pressure autoclave. H2 was added at 54.4 atm, and the 

reaction was carried out at indicated temperature in a constant-temperature bath.  Prior to 

removal of each sample for analysis, the bottom of the autoclave was cooled at -196 ˚C, and the 

pressure was slowly vented.  The sample for NMR analysis was taken in a glove box under an 

argon atmosphere, and the autoclave was resealed and re-pressurized with H2. 

 Example of catalytic hydrogenation at 4 atm.  In a glove box 

CpW(CO)2(IMes)+B(C6F5)4
- (26.5 mg, 0.019 mmol) and 3-pentanone (600 µL, 5.65 mmol) were 

placed in a glass tube (125 mL capacity) equipped with a Teflon valve.  The solution was freeze-

pump-thawed, frozen again, and the entire tube was submersed in liquid nitrogen.  The tube was 

then filled with about 1 atm H2, sealed, and warmed to room temperature.  As a result the tube 

contained 20 mmol of H2 (ca. 4 atm at room temperature).  The reaction was carried out at 

indicated temperature in a constant-temperature bath.  Aliquots were removed by cooling the 

tube to -196 ˚C, evacuating H2, refilling the tube with Ar, and taking it into the glovebox.  After 

removal of an aliquot (ca. 60 µL), the tube was again freeze-pump-thawed, filled with H2 at -196 

˚C and re-sealed. 
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Table of Results for Hydrogenation of 3-pentanone in neat substrate with 0.34 mol % of 

catalyst  

catalyst T, 

°C 

pressure, 

atm 

time, 

h 

TONa 

2Mo 23 4 24 0.9 (0)

2Mo 23 4 240 0.9 (0)

2Mo 50 4 24 0.8 (0)

2Mo 50 4 240 1.0 (0)

2W 23 4 24 2.1 (0)

2W 23 4 238 10.0 (0)

2W 50 4 23 15.1 (0.4)

2W 50 4 164 29.9 (0.7)

2W 23 54.4 24 7.8 (0.2)

2W 23 54.4 240 86.0 (6.0)

2W 50 54.4 24 15.9 (3.8)

2W 50 54.4 168 60.9 (12.6)
 

a Turnover number (TON) is the total number of moles of 3-pentanone hydrogenated per mole of 

catalyst.  It includes TON for the formation of the direct hydrogenation product, 3-pentanol, and 

the secondary condensation product, (Et2CH)2O.  Each equivalent of the ether is counted as two 

turnovers of the catalyst, since it is formed from two equivalents of the alcohol.  The number in 

parenthesis is a TON for the ether alone. 

Gaussian-98 summary for W model. (Note three methyls on one mesityl ring replaced 

by H and para-methyl group on remaining mesityl ring replaced with H.) 

1\1\GINC-BIGFISH\Freq\RB3LYP\LANL2DZ\C24H21N2O2W1(1+)\FRANZ\05-Nov-200 

 2\0\\#N GEOM=ALLCHECK GUESS=TCHECK RB3LYP/LANL2DZ FREQ\\2 methyl group 

 s on W compound\\1,1\W,0.6721629286,0.731009158,0.0997377779\C,0.24581 
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 05213,0.6575842457,1.9907223662\C,-0.7379220397,-0.8985039127,-0.02537 

 87068\C,0.1477404699,2.6163807802,0.4687577548\O,0.0460620936,0.588514 

 1417,3.1637986741\C,2.7002833151,-0.3597798912,0.3994774701\C,2.343346 

 1237,0.4817873571,-1.7461870014\C,2.6994035554,1.5834455709,-0.8941628 

 708\C,2.9459154937,1.0675552786,0.4333846962\C,2.3333519347,-0.7112492 

 593,-0.9581923782\N,-0.865877503,-2.2301661887,0.3011068207\C,-2.09854 

 11027,-2.7318426719,-0.1773362405\C,-2.7452980799,-1.6991202725,-0.804 

 7401871\N,-1.8936624443,-0.5882050793,-0.7022117476\C,0.10922186,-3.05 

 05179144,0.9948291171\C,0.3951612117,-2.8136211121,2.3511358514\C,1.32 

 46089072,-3.6407102002,3.0089880498\C,1.9486536997,-4.6992893355,2.320 

 0056496\C,1.642575971,-4.9351211942,0.9649360251\C,0.7208001225,-4.109 

 1307354,0.2961209309\C,-1.5006371645,1.0645940279,-2.5036427824\C,-1.6 

 719914178,2.3817613027,-2.9858626781\C,-2.4021501611,3.3282084994,-2.2 

 501935537\C,-2.9822887616,2.9838804815,-1.0130391257\C,-2.8233150615,1 

 .6948555874,-0.474524988\C,-2.0481002457,0.7588966194,-1.2220089251\C, 

 -3.4647778455,1.3169635295,0.8449616277\C,-0.8955201481,0.0035901906,- 

 3.4063743128\H,2.8598505259,-1.0512423686,1.2140869814\H,2.1185862067, 

 0.5490530963,-2.8018071187\H,2.8205583537,2.6107092171,-1.2083575191\H 

 ,3.3174641095,1.6284313966,1.2787174982\H,2.1313208296,-1.7114311238,- 

1.3143528407\H,-2.3980122635,-3.7532050035,-0.010594493\H,-3.703653833 

 2,-1.6605191153,-1.2956495597\H,-0.1071957741,-2.0172043727,2.89089108 

 11\H,1.5455404544,-3.4674563058,4.0583363812\H,2.6578818916,-5.3402510 

 068,2.835989457\H,2.1153068666,-5.7563514546,0.4337633895\H,0.47843330 



 9

 18,-4.2863795285,-0.7491147123\H,-1.2630117975,2.6475285802,-3.9571122 

 83\H,-2.5347511963,4.3319187983,-2.6443294931\H,-3.5587998238,3.721811 

 7783,-0.4631012043\H,-2.7392675312,0.8832142268,1.5428878298\H,-4.2630 

 08753,0.5761001558,0.70434699\H,-3.9090921073,2.1940495307,1.323751990 

 9\H,-0.3858886268,-0.7921610226,-2.8560555721\H,-1.6865108823,-0.47163 

 28379,-4.0034121555\H,-0.1879606112,0.4489369669,-4.1136855211\O,-0.15 

 21937655,3.7372733271,0.6976869593\\Version=SGI64-G98RevA.7\HF=-1254.6 

 006652\ 

 

Figure 1. Calculated structure of the W model  

Gaussian-98 summary for Mo model (Note three methyls on one mesityl ring replaced 

by H and para-methyl group on remaining mesityl ring replaced with H.) 

1\1\GINC-BIGFISH\Freq\RB3LYP\LANL2DZ\C24H21Mo1N2O2(1+)\FRANZ\10-Dec-20 

 02\0\\#N GEOM=ALLCHECK GUESS=TCHECK RB3LYP/LANL2DZ FREQ\\2 methyl grou 

 ps on Mo compound\\1,1\Mo,0.7554016631,0.851669544,0.0955888214\C,0.303 

 9710105,0.7577110291,1.9855449611\C,-0.6405810811,-0.8130600683,-0.008 
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 4675077\C,0.2955223471,2.7702337228,0.4798423578\O,0.092019757,0.67734 

 98767,3.1518212733\C,2.7748294708,-0.2631492952,0.4229973514\C,2.45928 

 3817,0.5717370177,-1.7295649589\C,2.8107200078,1.6731031187,-0.8765091 

 342\C,3.0308213699,1.1584638838,0.4560728388\C,2.4247252379,-0.6163776 

 013,-0.9369900224\N,-0.7735855955,-2.1419362582,0.3205751226\C,-2.0065 

 014938,-2.6422190301,-0.1590507131\C,-2.6492024501,-1.6079477812,-0.78 

 80589173\N,-1.7943523459,-0.4984472036,-0.6854278545\C,0.2000800237,-2 

 .9635214408,1.0153154197\C,0.4766727611,-2.7340937033,2.3747187368\C,1 

 .404967336,-3.5617766601,3.0334409984\C,2.0376677876,-4.61326842,2.341 

 5771404\C,1.741048406,-4.8415985223,0.983160263\C,0.8200336856,-4.0151 

 975732,0.3138485668\C,-1.4311492044,1.1534281941,-2.4940560263\C,-1.61 

 57097885,2.4675936954,-2.9783943232\C,-2.3387491229,3.4143724389,-2.23 

 5258125\C,-2.8969432569,3.0717467873,-0.9884644213\C,-2.7257658619,1.7 

 833446641,-0.4494590378\C,-1.9616030767,0.84775984,-1.2069370922\C,-3. 

 3558424254,1.4061775566,0.8762499952\C,-0.8122782176,0.0962318218,-3.3 

 916921432\H,2.9097824094,-0.9526866093,1.2439805928\H,2.2522624546,0.6 

 364642795,-2.7892433684\H,2.9519592748,2.6974261909,-1.1930302448\H,3. 

 3929520657,1.7192820667,1.3059701835\H,2.2178535793,-1.6164268894,-1.2  

915008988\H,-2.3078496489,-3.6631801319,0.0068184463\H,-3.6069370001,- 

 1.5665024605,-1.2799885711\H,-0.0324898014,-1.9430538391,2.9160688156\ 

 H,1.6189203731,-3.3943714451,4.0852045884\H,2.7464389987,-5.2545042128 

 ,2.8578387508\H,2.2206863185,-5.6572786306,0.4496459268\H,0.584782879, 

 -4.1866058516,-0.7339698817\H,-1.2191717616,2.7324271866,-3.9550505482 
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 \H,-2.4809950425,4.4162229727,-2.6308091218\H,-3.4686855911,3.80840318 

 57,-0.4315520929\H,-2.6347582661,0.9406701103,1.5575150571\H,-4.178159 

 4233,0.6915967709,0.7372197203\H,-3.7677266772,2.2889412992,1.37352724 

 81\H,-0.2689536362,-0.6737307171,-2.8367153773\H,-1.597817392,-0.41305 

 29408,-3.9674451292\H,-0.1295252454,0.5511139048,-4.1169630586\O,0.029 

 2331409,3.8918060105,0.72224377\\Version=SGI64-G98RevA.7\HF=-1254.3092 

 553\ 

 

Crystal  Structure of CpW(CO)2(IMes)H (1W) 

Crystallographic data for 1W: 0.33 × 0.33 × 0.27 mm; triclinic; P 1 
_
 ; a = 8.9340(18) Å, b = 

11.258(2) Å, c = 13.631(3) Å, α = 80.97(3)  °, β = 72.96(3)  °, γ = 70.79(3)  °; V = 1235.0(4) Å3, 

Z = 2 and ρcalc = 1.641 g/cm3; 2θmax = 54.94 °; MoKα radiation (λ = 0.71073 Å); θ - 2θ scan; T = 

293(2) K; 5652 reflections, all 5652 unique reflections were used in the refinement; no 

polarization correction; empirical absorption correction (psi scan); Patterson (SHELXL-97); 

refinement by full-matrix least squares based on F2 (SHELXL-97); 299 parameters; hydrogens 

unrefined; R1 = 0.0284 and wR2 = 0.0656 for 4355 reflections for which I > 2σ(I); residual 

electron density +0.999 and -0.605 e/Å3. 



 12

 

 

ORTEP diagram of complex 1W (30% probability ellipsoids). Selected bond lengths (Å) and 

angles (°): W(1)–C(11) 1.936(6), W(1)–C(12) 1.927(5), W(1)–C(111) 2.183(5), C(11)–W(1)–

C(12) 77.7(2), C(11)–W(1)–C(111) 80.3(2), C(12)–W(1)–C(111) 109.68(19), N(112)–C(111)–

W(1) 128.8(3), N(115)–C(111)–W(1) 129.3(3). Closest W • • • Cmesityl non-bonding distances: 

W(1) • • • C(121) 3.637(5), W(1) • • • C(151) 3.663(5). 
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