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Experimental Section 

All the manipulations/experiments were carried out under an inert gas (Ar or N2) atmosphere using 

standard Schlenk techniques/ an MBraun LABmaster Pro glovebox. Solvents for syntheses/NMR such as 

THF, Toluene, benzene, benzene-d6, and n-hexane were refluxed over NaK, distilled prior to use, and 

stored over molecular sieve (3 Å). CDCl3 was dried by refluxing over CaH2 and distilled prior to use. 

(IPr)C(Ph)AsCl2 (3) was synthesized by following to the literature reported methods.[1] DABCO and AsCl3 

were purchased from Sigma Aldrich and the latter was distilled prior to use. Melting points were measured 

using a Büchi B-545 melting point apparatus. NMR spectra were recorded using a Bruker Avance III 

500HD NMR spectrometer. Chemical shifts are given in ŭ ppm and are referenced to the solvent residual 

peaks.[2] UV-visible spectra were recorded using a Thermo Fisher Evolution 300 spectrophotometer. 

Synthesis of (Me IPr)CPh (2). Compound 2 was synthesized following the literature reported method[1] 

using (MeIPr)HCl (15.7 g, 34.6 mmol), KOtBu (7.84 g, 69.8 mmol), PhCH2Br (6.04 g, 35.3 mmol), and 

THF (120 mL). Yield: 85 % (14.9 g). M.p.: 307 °C. Single crystals were grown by slow evaporation of an 

saturated n-hexane solution of 2 at room temperature. 1H NMR (C6D6, 298 K, 500 MHz): ŭ (ppm) = 7.29 

(m, 2H, p-C6H3), 7.19 (d, J = 7.6 Hz, 2H, m-C6H3), 7.09 (d, J = 7.8 Hz, 2H, m-C6H3), 6.82 ï 6.72 (m, 2H, 

C6H5), 6.60 (t, J = 6.7 Hz, 1H, p-C6H3), 6.07 (d, J = 7.6 Hz, 2H, C6H3), 4.06 (s, 1H, CHPh), 3.28 (m, 2H, 

CH(CH3)2), 3.20 (m, 2H, CH(CH3)2), 1.52 (s, 3H, CH3), 1.51 (s, 3H, CH3), 1.39 (d, J = 6.9 Hz, 6H, 

CH(CH3)2), 1.20 (d, J = 6.9 Hz, 6H, CH(CH3)2), 1.15 (dd, J = 6.8, 5.7 Hz, 12H, CH(CH3)2). 

13C{1H}  NMR (C6D6, 298 K, 125 MHz): ŭ (ppm) = 149.3, 148.7, 145.6, 139.3, 135.6, 133.0, 129.8, 129.6, 

128.4, (C6H3), 127.5, 125.6, 124.8, 124.0, 117.2, 117.1 (C6H5); 71.1 (CCH); 28.9 (CH(CH3)2); 24.8, 24.0, 

23.7, 23.5 (CH(CH3)2); 10.0, 9.6 (CH3). 

Synthesis of [(Me IPr )C(Ph)]AsCl2 (4). Compound 4 was synthesized following the similar method 

used for IPrC(Ph)AsCl2,[1] using MeIPrCHPh (5 g, 9.86 mmol), DABCO (1.1 g, 9.86 mmol) and AsCl3 

(0.83 mL, 9.86 mmol). Single crystals suitable for X-ray diffraction studies were grown by slow diffusion 

of n-hexane to saturated benzene solution of compound 4. Yield (2.5 g, 39%); M.p. 221 °C (dec.); 

Elemental analysis (%), calcd for 4, C36H45AsCl2N2 (651.58): C, 66.36; H, 6.96; N, 4.30; found: C, 66.51; 

H, 6.76; N, 4.49. 1H NMR (C6D6, 298 K, 500 MHz): ŭ (ppm) = 7.18 (br, 5H, m-C6H3, C6H5), 7.11-7.13 

(m, 2H, C6H5), 7.04 (br, 2H, p-C6H3, C6H5), 7.02 (t, J = 3.6 Hz, 2H, C6H5), 2.90-3.04 (m, 4H, CH(CH3)2), 

1.42 (s, 6H, CH3), 1.39 (d, J = 6.8 Hz, 12H, CH(CH3)2), 1.03 (d, J = 6.8 Hz, 12H, CH(CH3)2). 

13C{1H}  NMR (C6D6, 298 K, 125 MHz): ŭ (ppm) = 152.8 (CCAs); 147.5 (NC(CH3)); 135.7, 133.1, 131.1, 

(C6H3), 126.4, 125.8, 121.3 (C6H5); 92.4 (CCAs); 29.0 (CH(CH3)2; 24.6, 23.9 (CH(CH3)2); 9.9 (CH3). 
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Synthesis of [{(IPr)C(Ph)}As]Fe(CO) 4 (5). [IPrCPh]AsCl2 (1 g, 1.60 mmol) and K2Fe(CO)4 (0.41 g, 1.60 

mmol) were combined in a 100 mL Schlenk flask and 30 mL of THF was then added. This was stirred for 

48 h at room temperature and then the volatiles were removed in vacuo. The red/black residue was 

extracted with toluene (50 mL) and filtered through a plug of Celite. Removal of toluene from the filtrate 

in vacuo gave a red solid, which was washed with hexane (10 mL) and dried. X-ray quality crystals were 

grown by slow diffusion of n-hexane to a saturated solution of 5 in benzene. Yield (0.71 g, 61%). M.p. 

131 °C (dec.); Elemental analysis (%), calcd for 5, C38H41AsFeN2O4 (720.51): C, 63.34; H, 5.74; N, 3.89; 

found: C, 63.79; H, 6.21; N, 4.27. 1H NMR (C6D6, 298 K, 500 MHz): ŭ (ppm) =  7.19 (d, J = 7.6, 2H, m-

C6H3), 7.08 (t, J = 10.0, 2H, m-C6H3), 6.96 (t, J = 7.4, 5H, p-C6H3, C6H5), 6.82 (t, J = 7.3 Hz, 1H, C6H5), 

5.96 (s, 2H, NCH), 3.03-3.08 (m, 4H, CH(CH3)2), 1.37 (d, J = 6.1 Hz, 12H, CH(CH3)2), 1.03 (d, J = 6.7 

Hz, 12H, CH(CH3)2). 13C{1H}  NMR (THF-d8, 298 K, 125 MHz): ŭ (ppm) =  217.2 (CO); 165.4 (CCAs); 

155.2, 148.0, 146.6, 133.2, 131.4, 129.1, 127.9, 125.7, 124.7, 124.0 (C6H3, C6H5); 29.8 (CH(CH3)2); 25.9, 

22.1 (CH(CH3)2). IR (CH2Cl2): ɜ /cm-1 = 1917, 1972, 2011 (CO). 

Synthesis of [{(Me IPr)C(Ph)}As]Fe(CO)4 (6). Compound 6 was synthesized following the similar 

procedure used for 5 using [MeIPrCPh]AsCl2 (0.8 g, 1.23 mmol), K2Fe(CO)4 (0.3 g, 1.23 mmol) and THF 

(20 mL). Yield (0.45 g, 48.6%). M.p. 153 °C (dec.); Elemental analysis (%), calcd for 6, C40H45AsFeN2O4 

(748.56): C, 64.18; H, 6.06; N, 3.74; found: C, 64.71; H, 6.49; N, 4.13. 1H NMR (THF-d8, 298 K, 

500 MHz): ŭ (ppm) = 7.50 (t, J = 7.78 Hz, 2H, C6H3), 7.29 (d, J = 7.78 Hz, 4H, C6H3, C6H5), 6.68-6.92 

(m, 3H, p-C6H5, C6H5), 6.62 (d, J = 7.45 Hz, 2H, C6H5), 2.67-2.76 (m, 4H, CH(CH3)2), 2.05 (s, 6H, CH3), 

1.14 (t, J = 6.04 Hz, 24H, CH(CH3)2). 13C{1H}  NMR (THF-d8, 298 K, 125 MHz): ŭ (ppm) = 218.1 (CO); 

169.2, 155.3, 148.8, 147.4, 132.2, 131.9, 130.2, 128.4, 128.2, 126.6, 126.1 (C6H3, C6H5); 55.1 (CCAs); 

32.7, 14.6 (CH(CH3)2); 30.2, 24.0 (CH(CH3)2), 11.0 (CH3). IR (CH2Cl2): ɜ /cm-1 = 1915, 1970, 2009 (CO). 

Synthesis of [{(IPr)C(Ph)}As(IMe 4]Fe(CO)4 (7). To a mixture of 5 (0.2 g, 0.29 mmol) and IMe4 (37 mg, 

0.29 mmol), THF (10 mL) was added at room temperature. This was stirred for 1 h and then the volatiles 

were removed in vacuo. The red residue was washed with hexane (10 mL) and dried. X-ray quality 

crystals were grown by slow diffusion of n-hexane to a saturated solution of 7 in THF. Yield (0.71 g, 

61%). M.p. 143 °C (dec.); Elemental analysis (%), calcd for 7, C45H55AsFeN4O4 (846.71): C, 63.83; H, 

6.55; N, 6.62; found: C, 64.37; H, 6.97; N, 6.73. 1H NMR (THF-d8, 298 K, 500 MHz): ŭ (ppm) =  7.30 (bs, 

2H, C6H3), 7.10-7.12 (m, 4H, C6H3), 6.89 (d, J = 7.2, 2H, C6H5), 6.66 (t, J = 7.3 Hz, 2H, C6H5), 6.51 (t, J 

= 7.2 Hz, 1H, C6H5), 6.20 (s, 2H, NCH), 3.43-3.49 (m, 2H, CH(CH3)2), 3.30-3.32 (m, 2H, CH(CH3)2), 

2.81 (s, 6H, NCH3), 1.96 (s, 6H, CCH3), 1.51 (d, J = 6.3 Hz, 6H, CH(CH3)2), 1.22 (d, J = 6.7 Hz, 6H, 

CH(CH3)2), 1.10 (d, J = 5.4 Hz, 6H, CH(CH3)2), 1.06 (d, J = 6.7 Hz, 6H, CH(CH3)2). 13C{1H}  NMR 
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(THF-d8, 298 K, 125 MHz): ŭ (ppm) =  219.7 (CO); 158.6 (CCAs); 149.6, 146.6, 144.7, 134.2, 127.1, 

127.0, 125.0, 124.1, 124.0 (C6H3, C6H5); 119.7 (CCH3), 35.7 (NCH3), 29.8, 29.2 (CH(CH3)2); 23.2, 22.0 

(CH(CH3)2), 8.6 (CCH3). IR (CH2Cl2): ɜ /cm-1 = 1896, 1968, 2001 (CO). 
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Copies of NMR Spectra 

 

Figure S1. 1H NMR (C6D6, 298 K, 500 MHz) spectrum of 2. 

 

Figure S2. 13C{1H} NMR (C6D6, 298 K, 125 MHz) spectrum of 2. 
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Figure S3. 1H NMR (C6D6, 298 K, 500 MHz) spectrum of 4. 

 

Figure S4. 13C{ 1H}  NMR (C6D6, 298 K, 125 MHz) spectrum of 4. 
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Figure S5.1H NMR spectrum (C6D6, 298 K, 500 MHz) of 5. 

 

Figure S6. 13C{1H} NMR spectrum (THF-d8, 298 K, 125 MHz) of 5. 
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Figure S7. 1H NMR spectrum (THF-d8, 298 K, 500 MHz) of 6. 

 

Figure S8. 13C{1H} NMR spectrum (THF-d8, 298 K, 125 MHz) of 6. 
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Figure S9. 1H NMR spectrum (THF-d8, 298 K, 500 MHz) of 7. 

 

Figure S10. 13C{1H} NMR spectrum (THF-d8, 298 K, 125 MHz) of 7. 
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Copies of IR Spectra  

 

Figure S11. Solution IR spectrum of 5. 

 

 

Figure S12. Solution IR spectrum of 6. 
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Figure S13. Solution IR spectrum of 7. 
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Crystallographic Details 

The single crystal data were examined on a Rigaku Supernova diffractometer using either MoKŬ (ɚ = 

0.71073 ¡) or CuKŬ (ɚ = 1.54184 ¡) radiation. The crystals were kept at 100.0(1) K during data 

collection. Using Olex2[3], the structures were solved with the ShelXT[4] structure solution program using 

Intrinsic Phasing and refined with the ShelXL[5] refinement package using Least Squares minimisation. 

Hydrogen atoms were taken into account using a riding model. 
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Table T1. Crystal data and structure refinement for compounds 2, 4 and 5. 

 2 4 5 

Empirical formula  C36H46N2  C39H48AsCl2N2  C38H41AsFeN2O4  

Formula weight  506.75  690.61  720.50  

Temperature/K  100.0(1)  100.0(1)  100.0(1)  

Crystal system  triclinic  monoclinic  triclinic  

Space group  P-1  P21/c  P-1  

a/Å  10.1696(5)  22.4516(5)  10.5768(3)  

b/Å  17.3936(8)  9.0396(2)  17.8360(4)  

c/Å  18.8594(8)  17.9260(4)  21.1952(4)  

Ŭ/Á  95.703(4)  90  81.8399(16)  

ɓ/Á  94.597(4)  105.448(2)  87.3548(19)  

ɔ/Á  90.041(4)  90  85.871(2)  

Volume/Å3  3308.6(3)  3506.70(14)  3945.04(16)  

Z  4  4  4  

ɟcalcg/cm3  1.017  1.308  1.213  

ɛ/mm-1  0.437  1.151  4.288  

F(000)  1104.0  1452.0  1496.0  

Crystal size/mm3  
0.136 × 0.101 × 
0.026  

0.262 × 0.192 × 0.103  0.229 × 0.145 × 0.088  

Radiation/Å  CuKŬ (ɚ = 1.54184)  MoKŬ (ɚ = 0.71073)  Cu KŬ (ɚ = 1.54184)  

2Ū range for data collection/Á  4.724 to 144.252  3.764 to 64.516  5.016 to 154.534  

Index ranges  
-12 Ò h Ò 12, -21 Ò k 
Ò 21, -23 Ò l Ò 20  

-32 Ò h Ò 31, -13 Ò k Ò 
12, -26 Ò l Ò 26  

-13 Ò h Ò 13, -22 Ò k Ò 
22, -26 Ò l Ò 26  

Reflections collected  58682  51545  72562  

Independent reflections  
13017 [Rint = 0.1009, 
Rsigma = 0.0734]  

11539 [Rint = 0.0537, 
Rsigma = 0.0539]  

16360 [Rint = 0.0606, 
Rsigma = 0.0423]  

Reflections with I > 2ů(I)  7705  8523  14713  

Data/restraints/parameters  13017/0/705  11539/1/431  16360/0/845  

Goodness-of-fit on F2  1.013  1.029  1.037  

Final R indexes [ I > 2ů(I) ]  
R1 = 0.0632, wR2 = 
0.1571  

R1 = 0.0440, wR2 = 
0.0830  

R1 = 0.0356, wR2 = 
0.0911  

Final R indexes [all data]  
R1 = 0.1099, wR2 = 
0.1882  

R1 = 0.0718, wR2 = 
0.0934  

R1 = 0.0403, wR2 = 
0.0951  

Largest diff. peak/hole/e Å-3  0.22/-0.22 0.89/-0.81 0.61/-0.56 

CCDC number 1940136 1940137 1940138 
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Table T2. Crystal data and structure refinement for compounds 6 and 7. 

 6 7 

Empirical formula  AsC42FeH49N2O4.5  C45H53AsFeN4O4  

Formula weight  784.60  844.68  

Temperature/K  100.0(1)  100.0(1)  

Crystal system  monoclinic  monoclinic  

Space group  I2/a  P21/n  

a/Å  18.4632(3)  10.33882(14)  

b/Å  10.6939(2)  20.3971(3)  

c/Å  40.9108(8)  20.0912(2)  

Ŭ/Á  90  90  

ɓ/Á  101.6009(18)  102.9076(13)  

ɔ/Á  90  90  

Volume/Å3  7912.6(3)  4129.79(9)  

Z  8  4  

ɟcalcg/cm3  1.317  1.359  

ɛ/mm-1  1.255  4.192  

F(000)  3280.0  1768.0  

Crystal size/mm3  0.449 × 0.1 × 0.033  0.365 × 0.174 × 0.033  

Radiation/Å  MoKŬ (ɚ = 0.71073)  Cu KŬ (ɚ = 1.54184)  

2Ū range for data collection/Á  3.942 to 64.406  6.256 to 153.27  

Index ranges  -26 Ò h Ò 27, -15 Ò k Ò 16, -61 Ò l Ò 60  -12 Ò h Ò 13, -25 Ò k Ò 25, -25 Ò l Ò 25  

Reflections collected  92870  79841  

Independent reflections  13251 [Rint = 0.0538, Rsigma = 0.0396]  8652 [Rint = 0.0695, Rsigma = 0.0315]  

Reflections with I > 2ů(I)  9708  7640  

Data/restraints/parameters  13251/0/467  8652/0/508  

Goodness-of-fit on F2  1.036  1.044  

Final R indexes [ I > 2ů(I) ]  R1 = 0.0464, wR2 = 0.1080  R1 = 0.0328, wR2 = 0.0822  

Final R indexes [all data]  R1 = 0.0725, wR2 = 0.1192  R1 = 0.0393, wR2 = 0.0866  

Largest diff. peak/hole / e Å-3  0.64/-0.89  0.46/-0.45 

CCDC number 1940139 1955624 
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Figure S14. Molecular structure of 2. Hydrogen atoms have been omitted for clarity. Selected bond 

lengths (¡) and bond angles (Ü): C1 C4 1.371(4), N1 C1 1.393(3), N2 C1 1.399(3); C4 C1 N1 135.3(2), 

C4 C1 N2 121.5(2); N1C1-N2 103.2(2). 




