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Experimental Section

All the manipulations/experiments were carried out under an inert gas (Ar)oatidosphere using
standardschlenktechniques/ an MBraun LABmaster Pro glovebox. Solvents for syntNddBssuch as
THF, Toluene, benzendenzenads, and n-hexane wereefluxed overNak, distilled prior to use, and
stored ovemolecular sieve (R). CDCl; was dried by refluxing over Catand distilled prior to use.
(IPr)C(Ph)AsCl, (3) wassynthesizedby following to theliteraturereported methodd.DABCO and AsCJ
were purchased from Sigma Aldrich and the latter was distilled prior tdAg$ng points were measured
using a Blchi B545 melting point apparatus. NMR spectra were recorded using a Bkukeace Il
500HD NMR spectrometeChemical shifts are given inppm and are referenced to the solvent residual

peakd? UV-visible spectra were recorded using a TheFRistier Evolution 300 spectrophotometer.

Synthesis of le | P r (2)C@®impound? was synthesized following the literature reported method
using (*IPr)HCI (15.7 g, 34.6 mmol), KBu (7.84 g, 69.8 mmol), PhCHr (6.04 g, 35.3 mmol), and
THF (120 mL). Yield: 85 % (14.9 g). M.p.: 30T. Single crystals were grown by slow evaporation of an
saturatech-hexane solution o2 at room temperaturéH NMR (CsDs, 298K, 500MHz): U (ppm)=7.29
(m, 2H,p-CeHs), 7.19 (d,J = 7.6 Hz, 2HmM-CeHs), 7.09 (d,J = 7.8 Hz, 2HmM-CeHs), 6.82i 6.72 (m, 2H,
CeHs), 6.60 (t,J = 6.7 Hz, 1Hp-CeHs), 6.07 (d,J = 7.6 Hz, 2H, GHs), 4.06 (s, 1H, E&Ph), 3.28 (m, 2H,
CH(CHs)2), 3.20 (m, 2H, E(CHa),), 1.52 (s, 3H, E3), 1.51 (s, 3H, €3), 1.39 (d,J = 6.9 Hz, 6H,
CH(CH3)2), 1.20 (d,J = 6.9 Hz, 6H, CH(E),), 1.15 (dd,J = 6.8, 5.7 Hz, 12H, CH(83),).
13C{*H} NMR (CsDs, 298K, 125MHz): Ui (ppm)= 149.3, 148.7, 145.6, 139.338.6, 133.0, 129.8, 129.6,
128.4,(CeHs), 127.5, 125.6, 124.8, 124.0, 117.2, 11(CaHs); 71.1 (GCH); 28.9 CH(CHs),); 24.8, 24.0,
23.7, 23.5 (CHCH3),); 10.0, 9.6 CH).

Synthesis of (Me IPr)C(Ph)]JAsCl, (4). Compound4 was synthesized following the similar method
used forlPrC(Ph)AsC4,M! using™eIPrCHPh (5 g, 9.86 mmol), DABCO (1.1 g, 9.86 mmol) and AsCl
(0.83 mL, 9.86 mmol). Single crystals suitable feray diffraction studies were grown by slow diffusion
of n-hexane to saturated benzene solution of compodndield (2.5 g, 39%); M.p. 221 °C (dec.);
Elemental analysis (%), calcd féy CssHasASCLN, (651.58): C, 66.36; H, 6.96; N, 4.30; found: C, 66.51;
H, 6.76; N, 4.49!H NMR (CsDs, 298K, 500MHz): U (ppm)=7.18 (br, 5H,m-CeHz, CeHs), 7.1%£7.13
(m, 2H, GHs), 7.04 (br, 2Hp-CeHs, CeHs), 7.02 (t,J = 3.6 Hz, 2H, @Hs), 2.903.04 (m, 4H, Ei(CHy)2),
1.42 (s, 6H, @), 1.39 (d,J = 6.8 Hz, 12H, CH(E3),), 1.03 (d,J = 6.8 Hz, 12H, CH(E5).).
13C{*H} NMR (CsDs, 298K, 125MHz): Ui (ppm)= 152.8 CCASs); 147.5 (\C(CHs)); 135.7, 133.1, 131.1,
(CsH3), 126.4, 125.8, 121.3 (Bs); 92.4 (CCAS); 29.0 CH(CHs)2; 24.6, 23.9 (CH(CH)2); 9.9 CHs3).



Synthesis off{(IPr)C(Ph)}As]Fe(CO) 4 (5). [IPrCPh]AsC} (1 g, 1.60 mmgland KFe(CO) (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 miland 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 driay.cdality crystals were
grown by slow diffusion oh-hexane to a saturated solution5oin benzene. Yield (0.71 g, 61%). M.p.

131 °C (dec.)Elemental analysis (%), calcd f&y CsgHa1AsFeNO, (720.5): C, 63.34; H, 5.74; N, 3.89

found: C, 8.79; H, 6.21; N, 4.272H NMR (CsDs, 298K, 500MHz): Ui (ppm)= 7.19 (d,J = 7.6, 2H,m-

CeH3), 7.08(t, J = 10.0, 2H,m-CsHs), 6.96 (t,d = 7.4, 5H,p-CsHs, CsHs), 6.82 (t,d = 7.3 Hz, 1H, GHs),

5.96 (s, 2H, NEl), 3.033.08 (m, 4H, Ei(CHs)2), 1.37 (d,J = 6.1 Hz, 12H, CH(E3)2), 1.03 (d,J = 6.7

Hz, 12H, CH(®s)2). 3C{*H} NMR (THF-dg, 298K, 125MHz): U (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, 1284 @eHs); 29.8 CH(CHa)z; 25.9,

22.1 (CHCHa),). IR (CH.CLy): 3 /cmit = 1917, 1972, 2011 (CO).

Synthesis of[{ ( Me | Pr ) C( P h(p)} Gompgolnda wa 3ynthesized following the similar
procedure used fd¥ using[MeIPrCPh]AsC} (0.8 g, 1.23 mmol), kFe(CO) (0.3 g, 1.23 mmol) and THF
(20 mL). Yield (0.45 g, 48.6%). M.p. 153 °C (de&)emental analysis (%), calcd f6y CagH4sASFENO.4
(748.56): C, 64.18; H, 6.06; N, 3.74found: C, @.71; H, 6.49; N, 4.13'"H NMR (THF-ds, 298K,
500MHz): t (ppm)=7.50 (t,J = 7.78 Hz, 2H, GH3), 7.29 (d,J = 7.78 Hz, 4H, GHs, CiHs), 6.686.92
(m, 3H,p-CeHs, CeHs), 6.62 (d,J = 7.45 Hz, 2H, GHs), 2.67-2.76 (m, 4H, EGI(CHs)2), 2.05 6, 6H, (Hy),
1.14 (t,J = 6.04 Hz, 24H, CH(B3)2). B°C{*H} NMR (THF-dg, 298K, 125MHz): Ui (ppm)=218.1 CO);
169.2, 155.3, 148.8, 147.4, 132.2, 131.9, 130.2, 128.4, 128.2, 126.6, Cah; 1 sHs); 55.1 (CCAS);
32.7,14.6 (CH(CHs),); 30.2, 24.0 (CHTH3),), 11.0 CH3). IR (CHCL,): 3 /cntt = 1915, 1970, 2009 (CO).

Synthesis of[{(IPr)C(Ph)}As(IMe 4]Fe(CO)4 (7). To a mixture of (0.2g, 0.29 mmol) andiMes (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 emdgdquélity
crystals were grown by slow diffusion athexane to a saturatediwion of 7 in THF. Yield (0.71 g,
61%). M.p. 143 °C (dec.Elemental analysis (%), calcd f@r CisHssAsFeNiO, (846.71): C, 63.83; H,
6.55; N, 6.62found: C, 64.37; H, 87; N, 6.73H NMR (THF-ds, 298K, 500MHz): U (ppm)= 7.30 (bs,
2H, GHs), 7.107.12 (m, 4H, @Hs), 6.89 (d,J = 7.2, 2H, GHs), 6.66 (t,J = 7.3 Hz, 2H, €Hs), 6.51 (t,J
= 7.2 Hz, 1H, @Hs), 6.20 (s, 2H, NE), 3.433.49 (m, 2H, Ei(CHs)2), 3.333.32 (m, 2H, Ei(CHs)2),
2.81 (s, 6H, NEis), 1.96 (s, 6H, C83), 1.51 (d,J = 6.3 Hz, 6H, CH(El3)2), 1.22 (d,J = 6.7 Hz, 6H,
CH(CH3)2), 1.10 (d,J = 5.4 Hz, 6H, CH(Els);), 1.06 (d,J = 6.7 Hz, 6H, CH(El3),). *C{*H} NMR
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(THF-ds, 298K, 125MHz): Ui (ppm)= 219.7 CO); 158.6 CCAs); 149.6, 146.6, 144.7, 134.2, 127.1,
127.0, 125.0124.1, 124.0 (83, CeHs); 119.7 CCHs), 35.7 (NCH3), 29.8, 29.2 CH(CHa)z; 23.2, 22.0
(CH(CHs)2), 8.6 (QCH3). IR (CH:Cly): 3 /et = 1896, 1968, 2001 (CO).
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Crystallographic Details

The single crystal data were examined on a Rigak
0.71073 ) or CuKU (& = 1.54184 i) radiation. T
collection. Using Olex®!, the structures were solved with the ShéfX3tructure solution program using

Intrinsic Phasing and refined with the ShelXlefinement package using Least Squares minimisation.
Hydrogen atoms were taken into account using a riaiodel.
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Table T1. Crystal data and structure refinement for compondsand>.

2 4 5
Empirical formula CagHasN2 CsgH1sASCLN, CagHa1AsFeNO4
Formula weight 506.75 690.61 720.50
Temperature/K 100.0(2) 100.0(2) 100.0(2)
Crystal system triclinic monoclinic triclinic
Space group P-1 P2J/c P-1
alA 10.1696(5) 22.4516(5) 10.5768(3)
b/A 17.3936(8) 9.0396(2) 17.8360(4)
c/A 18.8594(8) 17.9260(4) 21.1952(4)
u/ A 95.703(4) 90 81.8399(16)
b/ A 94.597(4) 105.448(2) 87.3548(19)
2/ A 90.041(4) 90 85.871(2)
Volume/A3 3308.6(3) 3506.70(14) 3945.04(16)
Z 4 4 4
} ca@/cm? 1.017 1.308 1.213
e/ mm 0.437 1.151 4.288
F(000) 1104.0 1452.0 1496.0
Crystal size/mm 0130 0101 0.262 x 0.192 x 0.103 | 0.229 x 0.145 x 0.088
Radiation/A CuKU (& =|MoKU (& = (Cu KU (@& =
2U range for dat|4.724t0144.252 3.764 to 64.516 5.016 to 154.534
Index ranges 5 221% S 1? ‘ 13222 6O 5 ?O ga 21232 6 th 03
Reflections collected 58682 51545 72562
Independent reflections éi?:al[?é ;304]1009: 1R3:g5:ai[§r16 ;309-?537, %;393&0: [ORB 2203;]0606,
Reflectionswith > 2 d (1 )| 7705 8523 14713
Data/restraints/parameters 13017/0/705 11539/1/431 16360/0/845
Goodnesf-fit on P 1.013 1.029 1.037
Final Rindexes[ > 2 (1) 511=5$i0632, wR= 510?3?(’)(.)0440, wR= 5103](?10356, wWR=
Final R indexes [all data] (?.11:8&1099’ wR = 5103&0718’ wR = 5.103‘,%0403’ wR=
Largest diff. peak/hole/e A 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 compouraisd7.

6 7
Empirical formula AsCaoFeHigN204 5 CasHs3AsFeNiO4
Formula weight 784.60 844.68
Temperature/K 100.0(1) 100.0(1)
Crystal system monoclinic monoclinic
Space group 12/a P2/n
alA 18.4632(3) 10.33882(14)
b/A 10.6939(2) 20.3971(3)
c/A 40.9108(8) 20.0912(2)
u/ A 90 90
b/ A 101.6009(18) 102.9076(13)
2/ A 90 90
Volume/A3 7912.6(3) 4129.79(9)
Z 8 4
} cag/en? 1.317 1.359
e/ mm 1.255 4.192
F(000) 3280.0 1768.0
Crystal size/mmh 0.449 x 0.1 x 0.033 0.365 x 0.174 x 0.033
Radiation/A MoKU (& = 0.7107{Cu KU (& = 1.541
20 range for 3.942 to 64.406 6.256 to 153.27
Index ranges 26 O KH50 @7% 10 OLf-12 O K50 O 350 @ §
Reflections collected 92870 79841

Independent reflections

13251 [Rxt = 0.0538, Rgma= 0.0396]

8652 [Rut = 0.0695, Rgma= 0.0315]

Reflectionswith > 2 G| 9708 7640
Data/restraints/parameters | 13251/0/467 8652/0/508
Goodnessf-fit on P 1.036 1.044

Final Rindexes[ > 1210

R:1 = 0.0464, wR=0.1080

R:1 = 0.0328, wR= 0.0822

Final R indexes [all data]

R1=0.0725, wR=0.1192

R:1 = 0.0393, wRR= 0.0866

Largest diff. peak/hole / eA

0.64£0.89

0.46£0.45

CCDC number

1940139

1955624
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Figure S14. Molecular structure oR. Hydrogen atoms have been omitted for clarity. Selected bond
l engths (j) and HK37a@Nan @RB[B) (N1.38918)T4 C14N1 135.3(2)
C4 C1 N2121.5(2) N1 C1-N2103.2(2)
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