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Characterisation of Ir(CO)(PPh3)2(η3-C3H5) 1
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A. NMR data 1 (in d8-toluene at 295 K)

	
	Chemical shift (ppm)
	assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	4.32 (qn)
	CH
	5.8
	JHH

	
	2.49 (br)
	C3H5 (anti)
	-
	-

	
	1.00 (br)
	C3H5 (syn)
	-
	-

	
	7-8 (m)
	PPh3
	-
	-

	
	
	
	
	

	13C NMR
	184.65 (br)
	CO
	-
	-

	
	
	
	
	

	31P NMR
	11.38 (br)
	PPh3
	
	


B. Infra-red spectroscopy (in CH2Cl2 at 295 K)

(CO: 1932 cm-1
C. X-ray crystallography
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Figure 1: ORTEP diagram of Ir(CO)(PPh3)2((3-C3H5). Ellipsoids shown at 50% probability
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Figure 2: Simplified view of the ORTEP diagram of Ir(CO)(PPh3)2((3-C3H5).

Table 1.  Crystal data and structure refinement for Ir(CO)(PPh3)2((3-C3H5)

	Empirical formula
	C40 H35 Ir O P2

	Formula weight
	785.82

	Temperature
	115(2) K

	Wavelength
	0.71073 Å

	Crystal system 
	Monoclinic

	Space group
	P2(1)/n

	Unit cell dimensions
	a = 10.2878(7) Å.

b = 18.4100(12) Å

c = 17.6432(11) Å

= 90°

= 91.633(2)°

 = 90°

	Volume
	3340.2(4) Å3

	Z
	4

	Density (calculated)
	1.563 Mg/m3

	Absorption coefficient
	4.124 mm-1

	F(000)
	1560

	Crystal size
	0.28 x 0.14 x 0.04 mm3

	Theta range for data collection
	1.60 to 30.02°.

	Index ranges
	-14<=h<=14, -25<=k<=25, -20<=l<=24

	Reflections collected
	26828

	Independent reflections
	9645 [R(int) = 0.0330

	Completeness to theta = 30.02°
	98.7 %

	Absorption correction
	None

	Refinement method
	Full-matrix least-squares on F2

	Data / restraints / parameters
	9645 / 0 / 397

	Goodness-of-fit on F2
	1.027

	Final R indices [I>2sigma(I)]
	R1 = 0.0301, wR2 = 0.0676

	R indices (all data)
	R1 = 0.0430, wR2 = 0.0721

	Largest diff. peak and hole
	1.741 and -0.833 e.Å-3


Table 2. Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 103) for Ir(CO)(PPh3)2Cl U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor.

___________________________________________________________________________ 


x
y
z
U(eq)

___________________________________________________________________________ 
Ir(1)
2365(1)
1151(1)
3008(1)
22(1)

P(2)
3674(1)
1439(1)
2020(1)
20(1)

P(1)
903(1)
2082(1)
3293(1)
23(1)

C(37)
1310(3)
556(2)
2399(2)
26(1)

C(16)
2538(3)
3856(2)
4926(2)
33(1)

C(30)
6417(3)
1243(2)
2040(2)
27(1)

O(1)
671(2)
186(1)
2009(1)
38(1)

C(22)
4906(3)
3845(2)
1775(2)
31(1)

C(24)
4416(3)
2691(2)
1201(2)
25(1)

C(29)
7540(3)
816(2)
2081(2)
29(1)

C(28)
7433(3)
74(2)
2167(2)
30(1)

C(6)
-1206(3)
2653(2)
2376(2)
32(1)

C(27)
6229(3)
-252(2)
2211(2)
31(1)

C(18)
1733(3)
3519(2)
3680(2)
31(1)

C(12)
-1351(3)
2242(2)
4168(2)
35(1)

C(21)
4752(3)
3541(2)
2485(2)
33(1)

C(14)
1806(3)
2641(2)
4672(2)
31(1)

C(19)
4232(2)
2382(1)
1912(2)
20(1)

C(15)
2322(3)
3151(2)
5169(2)
34(1)

C(7)
-527(3)
1765(2)
3807(2)
27(1)

C(25)
5199(3)
923(2)
2081(2)
22(1)

C(20)
4405(3)
2816(2)
2552(2)
28(1)

C(10)
-2760(3)
1254(2)
4505(2)
40(1)

C(13)
1496(3)
2817(2)
3919(2)
25(1)

C(8)
-829(3)
1028(2)
3806(2)
34(1)

C(23)
4746(3)
3420(2)
1136(2)
30(1)

C(3)
437(4)
3319(2)
1368(2)
44(1)

C(9)
-1939(3)
767(2)
4160(2)
39(1)

C(4)
-905(4)
3373(2)
1262(2)
43(1)

C(2)
950(3)
2922(2)
1981(2)
36(1)

C(17)
2253(3)
4039(2)
4182(2)
35(1)

C(26)
5108(3)
176(2)
2170(2)
29(1)

C(5)
-1707(3)
3040(2)
1755(2)
38(1)

C(1)
136(3)
2590(2)
2494(2)
27(1)

C(11)
-2462(3)
1984(2)
4513(2)
40(1)

C(31)
3079(3)
1219(1)
1054(2)
21(1)

C(38)
3970(3)
1387(2)
3825(2)
35(1)

C(36)
3882(3)
935(2)
509(2)
26(1)

C(39)
3587(3)
635(2)
3838(2)
39(1)

C(32)
1778(3)
1357(2)
866(2)
30(1)

C(40)
2291(3)
529(2)
4077(2)
40(1)

C(35)
3391(3)
782(2)
-208(2)
34(1)

C(33)
1294(3)
1200(2)
136(2)
39(1)

C(34)
2099(4)
909(2)
-393(2)
42(1)

__________________________________________________________________________ 

Table 3. Bond lengths [Å] and angles [°] for Ir(CO)(PPh3)2((3-C3H5).
	Ir(1)-C(37) 
1.862(3)
	C(29)-C(30)-H(30)
119.9

	Ir(1)-C(39) 
2.127(3)
	C(23)-C(22)-C(21)
119.8(3)

	Ir(1)-C(38) 
2.204(3)
	C(23)-C(22)-H(22)
120.1

	Ir(1)-C(40) 
2.209(3)
	C(21)-C(22)-H(22)
120.1

	Ir(1)-P(2) 
2.2953(7)
	C(23)-C(24)-C(19)
120.5(3)

	Ir(1)-P(1) 
2.3456(7)
	C(23)-C(24)-H(24)
119.8

	P(2)-C(25) 
1.835(3)
	C(19)-C(24)-H(24)
119.8

	P(2)-C(19) 
1.839(3)
	C(28)-C(29)-C(30)
119.7(3)

	P(2)-C(31) 
1.841(3)
	C(28)-C(29)-H(29)
120.2

	P(1)-C(13) 
1.839(3)
	C(30)-C(29)-H(29)
120.2

	P(1)-C(7) 
1.845(3)
	C(29)-C(28)-C(27)
120.7(3)

	P(1)-C(1) 
1.849(3)
	C(29)-C(28)-H(28)
119.7

	C(37)-O(1) 
1.159(4)
	C(27)-C(28)-H(28)
119.7

	C(16)-C(17) 
1.379(5)
	C(5)-C(6)-C(1)
120.1(3)

	C(16)-C(15) 
1.387(4)
	C(5)-C(6)-H(6)
119.9

	C(16)-H(16) 
0.9500
	C(1)-C(6)-H(6)
119.9

	C(30)-C(25) 
1.389(4)
	C(28)-C(27)-C(26)
119.6(3)

	C(30)-C(29) 
1.397(4)
	C(28)-C(27)-H(27)
120.2

	C(30)-H(30) 
0.9500
	C(26)-C(27)-H(27)
120.2

	C(22)-C(23) 
1.379(4)
	C(13)-C(18)-C(17)
120.9(3)

	C(22)-C(21) 
1.385(4)
	C(13)-C(18)-H(18)
119.5

	C(22)-H(22) 
0.9500
	C(17)-C(18)-H(18)
119.5

	C(24)-C(23) 
1.390(4)
	C(7)-C(12)-C(11)
120.2(3)

	C(24)-C(19) 
1.396(4)
	C(7)-C(12)-H(12)
119.9

	C(24)-H(24) 
0.9500
	C(11)-C(12)-H(12)
119.9

	C(29)-C(28) 
1.380(5)
	C(22)-C(21)-C(20)
120.1(3)

	C(29)-H(29) 
0.9500
	C(22)-C(21)-H(21)
119.9

	C(28)-C(27) 
1.380(4)
	C(20)-C(21)-H(21)
119.9

	C(28)-H(28) 
0.9500
	C(15)-C(14)-C(13)
121.3(3)

	C(6)-C(5) 
1.394(4)
	C(15)-C(14)-H(14)
119.3

	C(6)-C(1) 
1.396(4)
	C(13)-C(14)-H(14)
119.3

	C(6)-H(6) 
0.9500
	C(20)-C(19)-C(24)
118.6(3)

	C(27)-C(26) 
1.397(4)
	C(20)-C(19)-P(2)
119.4(2)

	C(27)-H(27) 
0.9500
	C(24)-C(19)-P(2)
121.9(2)

	C(18)-C(13) 
1.384(4)
	C(14)-C(15)-C(16)
120.2(3)

	C(18)-C(17) 
1.399(4)
	C(14)-C(15)-H(15)
119.9

	C(18)-H(18) 
0.9500
	C(16)-C(15)-H(15)
119.9

	C(12)-C(7) 
1.388(4)
	C(12)-C(7)-C(8)
118.6(3)

	C(12)-C(11) 
1.394(4)
	C(12)-C(7)-P(1)
122.1(2)

	C(12)-H(12) 
0.9500
	C(8)-C(7)-P(1)
119.3(2)

	C(21)-C(20) 
1.388(4)
	C(26)-C(25)-C(30)
119.4(3)

	C(21)-H(21) 
0.9500
	C(26)-C(25)-P(2)
117.4(2)

	C(14)-C(15) 
1.381(4)
	C(30)-C(25)-P(2)
123.3(2)

	C(14)-C(13) 
1.395(4)
	C(21)-C(20)-C(19)
120.7(3)

	C(14)-H(14) 
0.9500
	C(21)-C(20)-H(20)
119.6

	C(19)-C(20) 
1.390(4)
	C(19)-C(20)-H(20)
119.6

	C(15)-H(15) 
0.9500
	C(11)-C(10)-C(9)
119.8(3)

	C(7)-C(8) 
1.391(4)
	C(11)-C(10)-H(10)
120.1

	C(25)-C(26) 
1.387(4)
	C(9)-C(10)-H(10)
120.1

	C(20)-H(20) 
0.9500
	C(18)-C(13)-C(14)
118.0(3)

	C(10)-C(11) 
1.378(5)
	C(18)-C(13)-P(1)
124.2(2)

	C(10)-C(9) 
1.384(5)
	C(14)-C(13)-P(1)
117.6(2)

	C(10)-H(10) 
0.9500
	C(7)-C(8)-C(9)
121.2(3)

	C(8)-C(9) 
1.403(4)
	C(7)-C(8)-H(8)
119.4

	C(8)-H(8) 
0.9500
	C(9)-C(8)-H(8)
119.4

	C(23)-H(23) 
0.9500
	C(22)-C(23)-C(24)
120.3(3)

	C(3)-C(4) 
1.391(5)
	C(22)-C(23)-H(23)
119.9

	C(3)-C(2) 
1.396(4)
	C(24)-C(23)-H(23)
119.9

	C(3)-H(3) 
0.9500
	C(4)-C(3)-C(2)
119.5(3)

	C(9)-H(9) 
0.9500
	C(4)-C(3)-H(3)
120.2

	C(4)-C(5) 
1.361(5)
	C(2)-C(3)-H(3)
120.2

	C(4)-H(4) 
0.9500
	C(8)-C(9)-H(9)
120.3

	C(2)-C(1) 
1.391(4)
	C(5)-C(4)-C(3)
120.0(3)

	C(2)-H(2) 
0.9500
	C(5)-C(4)-H(4)
120.0

	C(17)-H(17) 
0.9500
	C(3)-C(4)-H(4)
120.0

	C(26)-H(26) 
0.9500
	C(1)-C(2)-C(3)
120.8(3)

	C(5)-H(5) 
0.9500
	C(1)-C(2)-H(2)
119.6

	C(11)-H(11) 
0.9500
	C(3)-C(2)-H(2)
119.6

	C(31)-C(36) 
1.387(4)
	C(16)-C(17)-C(18)
120.1(3)

	C(31)-C(32) 
1.393(4)
	C(16)-C(17)-H(17)
119.9

	C(38)-C(39) 
1.440(5)
	C(18)-C(17)-H(17)
119.9

	C(38)-H(38A) 
0.9500
	C(25)-C(26)-C(27)
120.4(3)

	C(38)-H(38B) 
0.9500
	C(25)-C(26)-H(26)
119.8

	C(36)-C(35) 
1.378(4)
	C(27)-C(26)-H(26)
119.8

	C(36)-H(36) 
0.9500
	C(4)-C(5)-C(6)
121.0(3)

	C(39)-C(40) 
1.422(5)
	C(4)-C(5)-H(5)
119.5

	C(39)-H(39) 
0.9500
	C(6)-C(5)-H(5)
119.5

	C(32)-C(33) 
1.397(4)
	C(2)-C(1)-C(6)
118.5(3)

	C(32)-H(32) 
0.9500
	C(2)-C(1)-P(1)
117.8(2)

	C(40)-H(40A) 
0.9500
	C(6)-C(1)-P(1)
123.6(2)

	C(40)-H(40B) 
0.9500
	C(10)-C(11)-C(12)
120.9(3)

	C(35)-C(34) 
1.380(5)C
	C(10)-C(11)-H(11)
119.6

	(35)-H(35) 
0.9500
	C(12)-C(11)-H(11)
119.6

	C(33)-C(34) 
1.373(5)
	C(36)-C(31)-C(32)
119.4(3)

	C(33)-H(33) 
0.9500
	C(36)-C(31)-P(2)
122.4(2)

	C(34)-H(34) 
0.9500
	C(32)-C(31)-P(2)
118.2(2)

	C(37)-Ir(1)-C(39)
117.28(14)
	C(39)-C(38)-Ir(1)
67.70(18)

	C(37)-Ir(1)-C(38)
155.14(13)
	C(39)-C(38)-H(38A)
120.0

	C(39)-Ir(1)-C(38)
38.81(13)
	Ir(1)-C(38)-H(38A)
80.6

	C(37)-Ir(1)-C(40)
98.90(13)
	C(39)-C(38)-H(38B)
120.0

	C(39)-Ir(1)-C(40)
38.24(12)
	Ir(1)-C(38)-H(38B)
122.8

	C(38)-Ir(1)-C(40)
65.62(13)
	H(38A)-C(38)-H(38B)
120.0

	C(37)-Ir(1)-P(2)
92.47(8)
	C(35)-C(36)-C(31)
120.2(3)

	C(39)-Ir(1)-P(2)
106.16(9)
	C(35)-C(36)-H(36)
119.9

	C(38)-Ir(1)-P(2)
90.33(9)
	C(31)-C(36)-H(36)
119.9

	C(40)-Ir(1)-P(2)
143.46(9)
	C(40)-C(39)-C(38)
113.3(3)

	C(37)-Ir(1)-P(1)
100.79(9)
	C(40)-C(39)-Ir(1)
74.02(18)

	C(39)-Ir(1)-P(1)
123.28(10)
	C(38)-C(39)-Ir(1)
73.49(18)

	C(38)-Ir(1)-P(1)
100.85(9)
	C(40)-C(39)-H(39)
123.4

	C(40)-Ir(1)-P(1)
99.07(9)
	C(38)-C(39)-H(39)
123.4

	P(2)-Ir(1)-P(1)
112.79(3)
	Ir(1)-C(39)-H(39)
120.6

	C(25)-P(2)-C(19)
103.06(12)
	C(31)-C(32)-C(33)
119.7(3)

	C(25)-P(2)-C(31)
101.62(12)
	C(31)-C(32)-H(32)
120.1

	C(19)-P(2)-C(31)
102.03(12)
	C(33)-C(32)-H(32)
120.1

	C(25)-P(2)-Ir(1)
110.78(9)
	C(39)-C(40)-Ir(1)
67.74(17)

	C(19)-P(2)-Ir(1)
119.25(9)
	C(39)-C(40)-H(40A)
120.0

	C(31)-P(2)-Ir(1)
117.76(9)
	Ir(1)-C(40)-H(40A)
80.4

	C(13)-P(1)-C(7)
101.15(13)
	C(39)-C(40)-H(40B)
120.0

	C(13)-P(1)-C(1)
102.34(13)
	Ir(1)-C(40)-H(40B)
123.1

	C(7)-P(1)-C(1)
101.89(13)
	H(40A)-C(40)-H(40B)
120.0

	C(13)-P(1)-Ir(1)
117.56(9)
	C(36)-C(35)-C(34)
120.6(3)

	C(7)-P(1)-Ir(1)
113.52(10)
	C(36)-C(35)-H(35)
119.7

	C(1)-P(1)-Ir(1)
117.90(9)
	C(34)-C(35)-H(35)
119.7

	O(1)-C(37)-Ir(1)
178.7(2)
	C(34)-C(33)-C(32)
120.1(3)

	C(17)-C(16)-C(15)
119.4(3)
	C(34)-C(33)-H(33)
120.0

	C(17)-C(16)-H(16)
120.3
	C(32)-C(33)-H(33)
120.0

	C(15)-C(16)-H(16)
120.3
	C(33)-C(34)-C(35)
120.0(3)

	C(25)-C(30)-C(29)
120.3(3)
	C(33)-C(34)-H(34)
120.0

	C(25)-C(30)-H(30)
119.9
	C(35)-C(34)-H(34)
120.0


_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms: 

Table 5.  Torsion angles [°] for Ir(CO)(PPh3)2((3-C3H5).

	C(37)Ir(1)P(2)C(25)
	102.19(13)
	C(17)C(18)C(13)C(14)
	0.8(4)

	C(39)Ir(1)P(2)C(25)
	17.16(14)
	C(17)C(18)C(13)P(1)
	176.4(2)

	C(38)Ir(1)P(2)C(25
	53.10(13)
	C(15)C(14)C(13)C(18)
	0.6(4)

	C(40)Ir(1)P(2)C(25)
	6.4(2)
	C(15)C(14)C(13)P(1)
	176.5(2)

	P(1)Ir(1)P(2)C(25)
	155.02(10)
	C(7)P(1)C(13)C(18)
	126.9(3)

	C(37)Ir(1)P(2)C(19)
	138.50(13)
	C(1)P(1)C(13)C(18)
	21.9(3)

	C(39)Ir(1)P(2)C(19)
	102.15(14)
	Ir(1)P(1)C(13)C(18)
	108.9(2)

	C(38)Ir(1)P(2)C(19)
	66.21(14)
	C(7)P(1)C(13)C(14)
	57.5(2)

	C(40)Ir(1)P(2)C(19)
	112.94(19)
	C(1)P(1)C(13)C(14)
	162.4(2)

	P(1)Ir(1)P(2)C(19)
	35.71(10)
	Ir(1)P(1)C(13)C(14)
	66.7(2)

	C(37)Ir(1)P(2)C(31)
	14.12(13)
	C(12)C(7)C(8)C(9)
	0.0(5)

	C(39)Ir(1)P(2)C(31)
	133.47(14)
	P(1)C(7)C(8)C(9)
	177.1(3)

	C(38)Ir(1)P(2)C(31)
	169.41(14)
	C(21)C(22)C(23)C(24)
	0.8(5)

	C(40)Ir(1)P(2)C(31)
	122.68(19)
	C(19)C(24)C(23)C(22)
	0.5(4)

	P(1)Ir(1)P(2)C(31)
	88.67(10)
	C(11)C(10)C(9)C(8)
	1.6(5)

	C(37)Ir(1)P(1)C(13)
	178.67(13)
	C(7)C(8)C(9)C(10)
	1.1(5)

	C(39)Ir(1)P(1)C(13)
	45.57(16)
	C(2)C(3)C(4)C(5)
	0.1(5)

	C(38)Ir(1)P(1)C(13)
	10.98(14)
	C(4)C(3)C(2)C(1)
	1.1(5)

	C(40)Ir(1)P(1)C(13)
	77.72(14)
	C(15)C(16)C(17)C(18)
	0.9(5)

	P(2)Ir(1)P(1)C(13)
	84.00(11)
	C(13)C(18)C(17)C(16)
	0.0(5)

	C(37)Ir(1)P(1)C(7)
	60.95(13)
	C(30)C(25)C(26)C(27)
	0.7(4)

	C(39)Ir(1)P(1)C(7)
	72.15(15)
	P(2)C(25)C(26)C(27)
	179.1(2)

	C(38)Ir(1)P(1)C(7)
	106.73(13)
	C(28)C(27)C(26)C(25)
	0.5(4)

	C(40)Ir(1)P(1)C(7)
	40.00(14)
	C(3)C(4)C(5)C(6)
	1.0(5)

	P(2)Ir(1)P(1)C(7)
	158.29(10)
	C(1)C(6)C(5)C(4)
	1.2(5)

	C(37)Ir(1)P(1)C(1)
	58.04(14)
	C(3)C(2)C(1)C(6)
	0.9(5)

	C(39)Ir(1)P(1)C(1)
	168.86(16)
	C(3)C(2)C(1)P(1)
	179.4(3)

	C(38)Ir(1)P(1)C(1)
	134.28(14)
	C(5)C(6)C(1)C(2)
	0.2(4)

	C(40)Ir(1)P(1)C(1)
	158.99(15)
	C(5)C(6)C(1)P(1)
	179.4(2)

	P(2)Ir(1)P(1)C(1)
	39.29(12)
	C(13)P(1)C(1)C(2)
	74.7(3)

	C(39)Ir(1)C(37)O(1)
	97(12)
	C(7)P(1)C(1)C(2)
	179.1(2)

	C(38)Ir(1)C(37)O(1)
	84(12)
	Ir(1)P(1)C(1)C(2)
	56.0(3)

	C(40)Ir(1)C(37)O(1)
	133(12)
	C(13)P(1)C(1)C(6)
	105.7(3)

	P(2)Ir(1)C(37)O(1)
	12(12)
	C(7)P(1)C(1)C(6)
	1.3(3)

	P(1)Ir(1)C(37)O(1)
	126(12)
	Ir(1)P(1)C(1)C(6)
	123.7(2)

	C(25)C(30)C(29)C(28)
	0.3(4)
	C(9)C(10)C(11)C(12)
	0.9(5)

	C(30)C(29)C(28)C(27)
	0.1(4)
	C(7)C(12)C(11)C(10)
	0.2(5)

	C(29)C(28)C(27)C(26)
	0.3(4)
	C(25)P(2)C(31)C(36)
	17.7(3)

	C(23)C(22)C(21)C(20)
	1.7(5)
	C(19)P(2)C(31)C(36)
	88.5(2)

	C(23)C(24)C(19)C(20)
	0.9(4)
	Ir(1)P(2)C(31)C(36)
	138.9(2)

	C(23)C(24)C(19)P(2)
	175.3(2)
	C(25)P(2)C(31)C(32)
	163.4(2)

	C(25)P(2)C(19)C(20)
	93.3(2)
	C(19)P(2)C(31)C(32)
	90.4(2)

	C(31)P(2)C(19)C(20)
	161.5(2)
	Ir(1)P(2)C(31)C(32)
	42.2(3)

	Ir(1)P(2)C(19)C(20)
	29.8(3)
	C(37)Ir(1)C(38)C(39)
	19.3(4)

	C(25)P(2)C(19)C(24)
	90.5(2)
	C(40)r(1)C(38)C(39)
	35.66(19)

	C(31)P(2)C(19)C(24)
	14.6(2)
	P(2)Ir(1)C(38)C(39)
	115.91(18)

	Ir(1)P(2)C(19)C(24)
	146.32(19)
	P(1)Ir(1)C(38)C(39)
	130.79(18)

	C(13)C(14)C(15)C(16)
	0.3(5)
	C(32)C(31)C(36)C(35)
	0.8(4)

	C(17)C(16)C(15)C(14)
	1.1(5)
	P(2)C(31)C(36)C(35)
	179.7(2)

	C(11)C(12)C(7)C(8)
	0.7(5)
	Ir(1)C(38)C(39)C(40)
	63.9(2)

	C(11)C(12)C(7)P(1)
	176.4(2)
	C(37)Ir(1)C(39)C(40)
	68.1(2)

	C(13)P(1)C(7)C(12)
	38.9(3)
	C(38)Ir(1)C(39)
	120.9(3)

	C(1)P(1)C(7)C(12)
	66.4(3)
	P(2)Ir(1)C(39)C(40)
	169.62(19)

	Ir(1)P(1)C(7)C(12)
	165.8(2)
	P(1)Ir(1)C(39)C(40)
	58.1(2)

	C(13)P(1)C(7)C(8)
	144.1(2)
	C(37)Ir(1)C(39)C(38)
	171.00(18)

	C(1)P(1)C(7)C(8)
	110.6(3)
	C(40)Ir(1)C(39)C(38)
	120.9(3)

	Ir(1)P(1)C(7)C(8)
	17.2(3)
	P(2)Ir(1)C(39)C(38)
	69.47(19)

	C(29)C(30)C(25)C(26)
	0.6(4)
	P(1)Ir(1)C(39)C(38)
	62.8(2)

	C(29)C(30)C(25)P(2)
	179.2(2)
	C(36)C(31)C(32)C(33)
	0.8(4)

	C(19)P(2)C(25)C(26)
	179.7(2)
	P(2)C(31)C(32)C(33)
	179.7(2)

	C(31)P(2)C(25)C(26)
	74.9(2)
	C(38)C(39)C(40)Ir(1)
	63.6(2)

	Ir(1)P(2)C(25)C(26)
	51.1(2)
	C(37)Ir(1)C(40)C(39)
	123.4(2)

	C(19)P(2)C(25)C(30)
	0.5(3)
	C(38)Ir(1)C(40)C(39)
	36.2(2)

	C(31)P(2)C(25)C(30)
	104.9(3)
	P(2)Ir(1)C(40)C(39)
	16.9(3)

	Ir(1)P(2)C(25)C(30)
	129.1(2)
	P(1)Ir(1)C(40)C(39)
	134.0(2)

	C(22)C(21)C(20)C(19)
	1.2(5)
	C(31)(36)C(35)C(34)
	0.1(5)

	C(24)C(19)C(20)C(21)
	0.1(4)
	C(31)C(32)C(33)C(34)
	0.1(5)

	P(2)C(19)C(20)C(21)
	176.2(2)
	C(32)C(33)C(34)C(35)
	0.9(6)

	C(36)(35)C(34)C(33)
	0.9(5)
	
	


NMR data for 2 (d8-toluene at 273 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	-10.80 (dd)
	Ir-Ha
	4.7
	JHH

	
	
	
	15.1
	JPH

	
	
	
	
	

	
	-11.20 (dd)
	Ir-Hb
	4.7
	JHH

	
	
	
	24.7
	JPH

	
	
	
	
	

	13C NMR
	174.7 (d)
	CO
	
	JPC

	
	
	
	
	

	31P NMR
	14.00 (s)
	PPh3
	
	


NMR data for 3(d8-toluene at 273 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	- 11.25 (dd)
	Ir-Ha
	4.6
	JHH

	
	
	
	15.6
	JPH

	
	
	
	
	

	
	- 11.55 (dd)
	Ir-Hb
	4.9
	JHH

	
	
	
	150.8
	JPH

	
	
	
	
	

	13C NMR
	175.5 (d)
	CO
	
	JPC

	
	
	
	
	

	31P NMR
	3.77 (s)
	PPh3
	
	


 NMR data for 4 (d8-toluene at 295 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	4.73 (qn)
	CH
	6.5
	JHH

	
	2.59 (br)
	C3H5 (anti)
	-
	-

	
	0.55 (br)
	C3H5 (syn)
	-
	-

	
	
	
	
	

	13C NMR
	67.7 (d)
	CH
	3
	JPC

	
	31.15 (s)
	CH2
	-
	-

	
	179.85 (d)
	CO
	7.25
	JPC

	
	
	
	
	

	31P NMR
	9.40 (br)
	PPh3
	6.8*
	JPC*


* Data obtained with 13CO labelling


 NMR data for 5 (d8-toluene at 295 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	3.12 (dd)
	CH2 (a)
	6
	JPH

	
	
	
	8
	JHH

	
	4.67 (dt)
	CH (b)
	9.8
	JHH (cis)

	
	
	
	2.5
	JHH (gem)

	
	5.08 (m)
	CH2 (c1)
	17.5
	JHH (trans)

	
	
	
	2
	JHH

	
	6.62 (m)
	CH2 (c2)
	-
	-

	
	
	
	
	

	13C NMR
	178.75 (d)
	CO
	7.6
	JPC

	
	148.5 (d)
	Ca
	4.5
	JPC

	
	107.4 (d)
	Cb
	6.1
	JPC

	
	116.96 (s)
	Cc
	-
	-

	
	
	
	
	

	31P NMR
	1.5 (q*)
	PPh3
	10*
	JPC*


* Data obtained with 13CO labelling

NMR data for 6 (d8-toluene at 295 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	3.63 (dt)
	Ha
	6.9
	JHH

	
	
	
	1
	JHH

	
	4.94 (d)
	Hb
	10.3
	JHH (cis)

	
	4.87
	Hc2
	17.2
	JHH (trans)

	
	5.85 (ddt)
	Hc1
	6.87
	JHH

	
	
	
	10.22
	JHH (cis)

	
	
	
	17.2
	JHH (trans)

	
	
	
	
	

	13C NMR
	211.7 (t)
	COacyl
	26
	JPC

	
	185.1 (t)
	COterminal
	13.4
	JPC

	
	72.13 (t)
	Ca
	11
	JPC

	
	135.0 (d)
	Cb
	3.5
	JPC

	
	115.3 (s)
	Cc
	-
	-

	
	
	
	
	

	31P NMR
	0.34 (s)
	PPh3
	-
	-


 NMR data for 7 (d8-toluene at 295 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	3.74 (dt)
	Ha
	7
	JHH

	
	
	
	1.4
	JHH

	
	5.07 (m)
	Hb
	16.8
	JHH (trans)

	
	5.12 (m)
	Hc2
	9
	JHH (cis)

	
	6.19 (ddt)
	Hc1
	6.9
	JHH

	
	
	
	10.0
	JHH

	
	
	
	17.2
	JHH (trans)

	
	
	
	
	

	13C NMR
	202.9 (dt)
	COacyl
	62.5
	JPC

	
	
	
	4*
	JCC*

	
	178.0 (dd)
	COterminal
	11
	JPC

	
	
	
	3.1*
	JCC*

	
	73.8 (d)
	Ca
	25.3
	JPC

	
	133.6 (s)
	Cb 
	-
	-

	
	116.95 (s)
	Cc
	-
	-

	31P NMR
	- 6.3 (s)
	PPh3
	-
	-


* Data obtained with 13CO labelling

 NMR data for 9 (d8-toluene at 295 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	-8.4 (2nd order)
	Ir-H
	47.4*
	JH-CO(cis)+(trans)*

	
	
	
	18.8
	JPH

	
	
	
	4.1
	JHH

	
	
	
	
	

	13C NMR
	171.6 (d)
	COterminal
	4.7
	JPC

	
	209.5 (dd)
	COacyl
	75.7
	JPC

	
	
	
	21.6*
	JCC*

	
	
	
	
	

	31P NMR
	- 8.4 (m)
	PPh3
	75.6
	JPC


* Data obtained with 13CO labelling

 NMR data for 8 (d8-toluene at 295 K)
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	Chemical shift (ppm)
	Assignment
	Coupling constant (Hz)
	Assignment

	
	
	
	
	

	1H NMR
	-8.91 (2nd order)
	Ir-H
	49.8
	JH-CO(cis)+(trans)

	
	
	
	18.4
	JPH

	
	
	
	4
	JHH

	
	
	
	
	

	
	3.05
	CH2
	2.4
	JHHydride

	
	
	
	8
	JHH

	
	
	
	8
	JPH

	
	
	
	5*
	JH-CO*

	
	
	
	
	

	13C NMR
	173.7 (d)
	CO
	6.3
	JPC

	
	
	
	
	

	31P NMR
	2.54 (“t”)
	PPh3
	-
	-


* Data obtained with 13CO labelling
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