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trans-[IrH,CI{C(NCH,PCy,),C1oH¢}] (trans-5b)

'H NMR Spectrum of Compound trans-5b
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'HC HMBC (carbene resonance) of Compound trans-5b
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[IrHCI,{C(NCHPCy,),C1oH6}] (6b)

'H NMR Spectrum of Compound 6b
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3c{*H} Spectrum of Compound 6b
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[lI'CI{CHz(NCHzpphz)zcloHs}(COD)] (Sa)

'H NMR Spectrum of Compound 8a
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3¢{*H} Spectrum of Compound 8a
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'H(400 MHz)-"*c{100 MHz) HSQC and HMBC spectra of (8a) in the COD methylene region.
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[IrH{CH(NCH,PPh;),C1oHg}(17°-CsH1,) 1[BAr¢] [9a][BAr]

'H NMR Spectrum of Compound [9a][BAr;]
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3¢c{*H} Spectrum of Compound [9a][BAr;]
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[IrCI{C(NCHzPth)szHG}] (103)

'H NMR Spectrum of Compound 10a
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3¢c{*H} Spectrum of Compound 10a
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[IrCI{C(NCHzPth)ZCmHG}] (103)

'H NMR Spectrum of Compound 10b
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31p{*H} NMR Spectrum of Compound 10b

Peaks at 8p = 4.58, 1.82 and —1.90 correspond to minor but inseparable impurities.
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3¢-'H HMBC NMR Spectrum of Compound 10b

PCH;N (84 = 3.31) Correlation to NHC Carbene (8¢ = 199.3)
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[Ir2{p-H2C(NCH,PPh,),C10H6}Cly(77-CsH1,),] (11a)

'H NMR Spectrum of Compound 11a
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Parameter Value ©
Data File Name  C:/ Users/ Kathy/ Desktop/ c“
PhD Thesis/ Articles/ Ir
paper/ Abragam/
CMA32a_proton_C6D6/ 2/
fid
Origin Bruker BioSpin GmbH
Owner av400bb
Solvent C6D6
Temperature 300.0
Pulse Sequence  zgpg30
Experiment 1D
Number of Scans 128
Receiver Gain 193
Relaxation Delay 2.0000
Pulse Width 8.0000
Acquisition Time 0.5112
Acquisition Date  2014-10-09T12:37:00
Spectrometer 161.98
Frequency
Spectral Width ~ 64102.6
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3¢c{*H} Spectrum of Compound 11a
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Parameter Value
Data File Name / Users/ kathym/
Documents/ Abragam/
CMA32a_char_C6D6/ 1/
fid
Bruker BioSpin GmbH
av400bb

Origin
Owner
Solvent C6D6

Temperature 300.0

Pulse Sequence zgpg30

Experiment 1D

Number of Scans 3200

Receiver Gain 193

Relaxation Delay 2.0000

Pulse Width 10.0000

Acquisition Time 1.3631

Acquisition Date 2014-10-11T01:09:00
Spectrometer  100.62
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Frequency
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Acquired Size 32768
Spectral Size 65536

24038.5
-1919.6

—105.77

\
1
<

93.94
93.80

33.67
33.64
33.64
29.96
29.94
29.93
14.29
F4s®

— = o

17

210 190 170

150 130

110

9 80 70 60 50

f1 (ppm)



[l|'H3{C(NCH2Pth)2C1oH5}] (143)

'H NMR Spectrum of Compound 14a
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Parameter Value OCON—TONONO DNDO— O T 388838s$8$£g$g
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Desktop/ PhD e —— G | B —— S
Thesis/ Articles/
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Fids Ir Paper/
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Origin Bruker BioSpin GmbH
Owner av400bb
Solvent C6D6
Temperature 300.0
Pulse Sequence  zgpg30
Experiment 1D
Number of Scans 128
Receiver Gain 193
Relaxation Delay 2.0000
Pulse Width 8.0000
Acquisition Time 0.5112
Acquisition Date  2017-09-19T16:19:36
Spectrometer 161.98
Frequency
Spectral Width ~ 64102.6
Lowest Frequency -40150.1
Nucleus 31P
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Spectral Size 65536
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[Ir2{p-H2C(NCH,PPh,),C10He}Cly(77-CsMes),] (12a)

'H NMR Spectrum of Compound 12a

Parameter Value % % R ? g 3 G 8 8 % 8 m R é%
Data File C:/ Users/ Kathy/ NLNEARNIAENE 84 AL ¥ o0 2=
Name Desktop/ PhD 'thesis/ T NN N ! !
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Fids Ir Paper/ Newer/
CMA011_CDCI3/ 10/
fid
Origin Bruker BioSpin GmbH
Owner av400bb
Solvent coci3 /
Temperature 298.0 / / / /
Pulse 2930
Sequence
Experiment 1D !
Number of 16
Scans
Receiver Gain 109
Relaxation 2.0000
Delay
Pulse Width ~ 10.0000
Acquisition 4.0894
Time
Acquisition  2017-10-02T17:07:26
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Parameter Value ~
Data File C:/ Users/ Kathy/ o
Name Desktop/ PhD Thesis/ I
Articles/ Ir paper/ Raw
Fids Ir Paper/ Newer/
CMAO011_CDCI3/ 10/ fid

Origin Bruker BioSpin GmbH

Owner av400bb

Solvent CDCI3

Temperature  298.0

Pulse 2930

Sequence

Experiment 1D

Number of 16

Scans

Receiver Gain 109

Relaxation 2.0000

Delay

Pulse Width ~ 10.0000

Acquisition 4.0894

Time

Acquisition 2017-10-02T17:07:26

Date

Spectrometer 400.13

Frequency

Spectral Width 8012.8

Lowest -1535.6
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Spectral Size 65536
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3¢{*H} NMR Spectrum of Compound 12a
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Parameter Value enYye—dHomneone © 9x 8 IS ©
Data File C:/ Users/ Kathy/ = TR RJRRNLLD 3 g g B $ @ g
Name Desktop/ PhD Thesis/ | 0 1 4 ~d ~d ~d ~d ~— ~ = — —

Articles/ Ir paper/ Raw Tl \/ ‘ N~ [ N i

Fids Ir Paper/ Newer/

CMAO011_CDCI3/ 2/ fid
Origin Bruker BioSpin GmbH
Owner hill
Solvent CDCI3
Temperature 298.1
Pulse 1D_C.go !
Sequence
Experiment 1D
Number of 8000
Scans
Receiver Gain 64
Relaxation 2.0000
Delay
Pulse Width ~ 12.0000
Acquisition 1.7083
Time
Acquisition 2017-10-03T11:47:00
Date
Spectrometer 150.88
Frequency
Spectral Width 36057.7 !
Lowest -2919.2
Frequency
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Spectral Size 65536 ! ‘
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[Rha{p-H,C(NCH,PPh,),C;0H6}Cly(77-CsMes),] (13a)

'H NMR Spectrum of Compound 13a
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Origin Bruker BioSpin GmbH
Owner av400bb
Solvent CDCI3 [
Temperature  300.0 /
Pulse Sequence zgpg30 j / / 4 / 4
Experiment 1D
Number of 6000
Scans
Receiver Gain 193
Relaxation 2.0000
Delay
Pulse Width 10.0000
Acquisition 1.3631
Time
Acquisition 2017-10-03T03:51:48
Date
Spectrometer  100.61
Frequency
Spectral Width 24038.5
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Parameter Value Q-
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CMA001_CDCI3/ 12/ fid

Origin Bruker BioSpin GmbH

Owner av400bb |
Solvent coei3 '
Temperature  300.0

Pulse 2gpg30

Sequence

Experiment 1D
Number of 6000
Scans

Receiver Gain 193
Relaxation 2.0000
Delay

Pulse Width ~ 10.0000
Acquisition 1.3631

Time

Acquisition 2017-10-03T03:51:48
Date

Spectrometer 100.61
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Spectral Width 24038.5
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3¢{*H} NMR Spectrum of Compound 13a
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12/ fid
Origin Bruker BioSpin
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Owner av400bb
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Temperature 300.0
Pulse Sequence zgpg30
Experiment 1D
Number of Scans 6000
Receiver Gain 193
Relaxation 2.0000
Delay
Pulse Width 10.0000
Acquisition Time 1.3631
Acquisition Date 2017-10-03T03:
51:48
Spectrometer  100.61
Frequency
Spectral Width  24038.5
Lowest -1946.1
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NMR scale reaction: Compound 1b with 0.5 Ir,Cl,(COD),
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SP =10b
PC
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NMR scale reaction: Hydrogenation of 10b to provide cis-5b

NB: Traces of trans-5b observed at o, =—7.17.

KMAKI59_H2_10min_further30min_C6D6.10.fid
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