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Supplementary Optimization Results

base (m equiv)

i CeHe, argon i
Rh™(btpp)Cl + Rl 120 °C, time Rh™(btpp)Rg + Rh™(btpp)l (S1)
1a n equiv 2 3

entry Rl base n m | time/h yield / %
2 3
1 "CeF 15l K5POy4 15 10 10.5 31 (2e) 21
2 15 15 10.5 43 (2e) 43
3 20 10 10.5 42 (2e) 49
4 KOH 15 10 8 27 (2e) 32
5 20 10 8 75 (2e) 0
6 CeFil KOH 15 10 8 40 (2b) 36
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Competition Experiment
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Figure S1. Expanded "H NMR (pyrrolic proton) and '°F NMR spectra of isolated mixture of 2a and 2¢
(trial 1).
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Figure S2. Expanded "H NMR (pyrrolic proton) and '°F NMR spectra of isolated mixture of 2a and 2¢
(trial 2).

Averaged 2c¢ : 2a ratio from '"H NMR = (2.525+3.195)/2=2.86: 1
Averaged 2c : 2a ratio from '°F NMR = [(18.226+19.706)/4]/3 = 3.16 : 1
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X-Ray Diffraction Data

Compound Rh!(btpp)/C;F-MeOH 2a Rh!"(btpp)"C3F7MeOH 2¢
Empirical formula CesHesF7N4ORK CesHes 3C1I3FN4O, sRh
Formula weight 1141.10 1263.17

Temperature 150(2) K 1502) K

Wavelength 0.71073 A 0.71073 A

Crystal system monoclinc monoclinc

Space group C2/c P21/c

Unit cell dimensions

a=29.1715) A  a=90°
b=10.6913(18) A B =110.572(9)°

a=14.8018(8) A o =90°
b =29.3344(15) A B = 107.663(2)°

c=21.7413)A  y=90° c=144537( A  y=90°
Volume 6348.3(18) A3 5979.9(5) A3
Z 4 4
Density (calculated) 1.194 g/cm? 1.403 g/cm?
Absorption coefficient | 0.330 mm! 0.488 mm!
F(000) 2368 2606

Crystal size

0.560 x 0.280 x 0.130 mm?

0.560 x 0.350 x 0.120 mm?

Theta range for data

2.390 to 28.107°

2.460 to 28.004°

transmission

collection

Limiting indices -38<=h<=38 -19<=h<=19
-14<=k<=14 -38<=k<=38
-28<=1<=26 -19<=1<=19

Reflections collected 50400 13323

Independent reflections | 14779 [R(int) = 0.0763] 13323 [R(int) = 0]

Completeness to theta = | 99.7% 92.2%

25.2420

Absorption correction Semi-empirical from equivalents Multi-scan

Max. and min. 0.9281 and 0.6753 0.7456 and 0.6262

Refinement method

Full-matrix least-squares on F?

Full-matrix least-squares on F?

Data / restraints / 14779 /33 /709 13323 /3 /744
parameters
Goodness-of fit on F2 1.053 0.962

Final R indices
[[>2sigma(I)]

R1=0.0961, wR2 = 0.2483

R1=0.0674, wR2 =0.1916

R indices (all data)

R1=0.1325, wR2 = 0.2857

R1=0.0890, wR2 = 0.2062
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Absolute structure 0.27(8) --
parameter
Extinction coefficient n/a n/a

Largest diff. peak and
hole

1.187 and -1.440e.A-3

1.674 and -1.312¢.A-3
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NMR Spectra

No. Spectra Page
1 '"H NMR Spectrum of Rh!!(btpp)/C;F- 2a S8
2 9F NMR Spectrum of Rh'l(btpp)'C;F; 2a S8
3 "H NMR Spectrum of Rh"(btpp)°C4F;; 2b S9
4 9F NMR Spectrum of Rhil(btpp)<C¢F;; 2b S9
5 '"H NMR Spectrum of Rh!!(btpp)"C;F; 2¢ S10
6 9F NMR Spectrum of Rh'(btpp)"CsF; 2¢ S10
7 'H NMR Spectrum of Rh(btpp)"C4F, 2d S11
8 9F NMR Spectrum of Rhil(btpp)"C,Fo 2d S11
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13 '"H NMR Spectrum of Rh!(btpp)CF,CgF5 2g S14
14 9F NMR Spectrum of Rh!l(btpp)CF,CgF5 2g S14
15 'H NMR Spectrum of Rh!(ttp)'C;F; 4a S15
16 9F NMR Spectrum of Rh'!l(ttp)'C;F; 4a S15
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'H NMR Spectrum of Rh"(btpp)'C;F; 2a
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"H NMR Spectrum of Rh(btpp)°CeF; 2b
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"H NMR Spectrum of Rh!(btpp)"CsF; 2¢
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'"H NMR Spectrum of Rh!(btpp)"C4F, 2d
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'"H NMR Spectrum of Rh!(btpp)"CyF 3 2e
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"H NMR Spectrum of Rh™(btpp)"CoF,; 2f
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'"H NMR Spectrum of Rh"(btpp)CF,C¢Fs 2g
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'"H NMR Spectrum of Rh!!(ttp)'C;F; 4a
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'"H NMR Spectrum of Rh!"(t,_cp3pp)'CsF; 5a
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HRMS Spectra
HRMS Spectrum of Rh(btpp)'C;F; 2a

Display Report

Meas. m/z # lon Formula m/z err [ppm] mSigma #Sigma Score rdb e Conf N-Rule Adduct
1109.3864 1 C63H61F7N4Rh 1109.3834 2.7 22.9 1 100.00 325 even ok M+H

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
intensé LIF027_GB1_01_21733.d: +MS, 0.7min #42
x10!
1109.3864
2.0
1.5
1.0
0.5
00 E . = . . A - - . nl. m ik Apaka ok y : - - = . : . i : . . . : . :
500 1000 1500 2000 2500 m/z
Intens.{ +MS, 0.7min #42
x106
1109.3864
2.0
1.5 1110.3898
1.0
0.51 1111.3928
1108.3784 J L 1112.3956
% V. ¥
X'PO ] Ce3HeiF7N4Rh, 1109.3834
1+
1109.3834
2.04 i
5 1+
1.5] : 1110.3867
!
i i
1.0 b3 1
: i 1+
0.5 ' 1111.3899 &
i i i 1112.3932
0.0 ; ; = - il . ]l - 4 . ; .
1108 1109 1110 1111 1112 1113 1114 1115 m/z
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HRMS Spectrum of Rhl(btpp)<Cy¢F;; 2b

Displ

ay Report

Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule Adduct
1221.3816 1 C66HB61F11N4Rh 1221.3770 37 220 1 100.00 33.5 even ok M+H
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
Intens. LIFO36_GB2_01_21734.d: +MS, 0.8min #43
x1067
1 1221.3816
1.5
1.0
0.5
1021.4410
0.0 . . . . : U pal nTuL yodash "l‘. T R . . . . : . . . . . . . .
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) 1222.3850
1.09
0.5] 1223.3882
] 1220.3719 1224.3907
% rav
X% ] CesHeiFuNsRh, 1221.3770)
2_0: 1+
] 1221‘.3770
] é 1+
1'5: 1 1222.3803
1 i I
] | -.
1.0 i g
] i ; 1+
] i il 1223.3835
] | i .1 1
1 i i i 1224.3868
0.0 1 T — T — : : — -‘l T ‘rl T A T — T T L—
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HRMS Spectrum of Rh'l(btpp)"C;F; 2¢
Display Report

mSigma # Sigma Score
9.0 1

m/z err [ppm]
1109.3834 -3.1

lon Formula
CB63H61F7N4Rh

Meas. m/z #
1109.3868 1

Acquisition Parameter
Source Type ESI
Focus Active
Scan Begin 50 m/z
Scan End 3000 m/z

Positive
4500 V
-500 v
2000 vV
0nA

lon Polarity

Set Capillary

Set End Plate Offset
Set Charging Voltage
Set Corona

100.00 32.5 even

rdb e Conf N-Rule Adduct

ok M+H

1.0 Bar
200 °C
6.0 I/min
Waste
0°C

Set Nebulizer
Set Dry Heater
Set Dry Gas

Set Divert Valve
Set APCI Heater

Intens. |

x108
1.501

1109.3868
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1.00]
0.75]

0.50+
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811.6043

LIF 050_GA7_01_23814.d: +MS, 0.5min #29
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HRMS Spectrum of Rhl(btpp)"C,Fo 2d
Display Report

Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule Adduct

1159.3831 1 C64H61FON4Rh 1159.3802 -2.5 333 2 100.00 325 even

Acquisition Parameter

ok M+H

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 miz Set End Plate Offset -500 vV Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000 V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C

Intens. | CHC014_GAS8_01_21732.d: +MS, 0.7min #41
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HRMS Spectrum of Rh'l(btpp)"C¢F 5 2e

Display Report

m/z err [ppm] mSigma # Sigma Score

Meas. m/z # lon Formula

rdb e Conf N-Rule Adduct

1259.3813 1 C66H61F13N4Rh 1259.3738 6.0 47.2 100.00 325 even M+H
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000 V Set Divert Valve Waste
Set Corona 0 nA Set APCI Heater 0°C
Intens. ] LIF039_GB3_01_21735.d: +MS, 0.8min #44]
%106 1259.3813
1.50
1.251
1.00
0.75]
0.50]
0.25
1577.3542
0_00- ; ; : 2 : e e Gl ; ‘ il ‘;IL . ' l' : : . ; i : ; ;
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] A k 1262.3909
FAN
«fo8 1+ CosHeFrsNaRh, 1259.3738
1 1259.3738
1.5
1 s 1+
1 : 1260.3771
1 : {
1.07 i ’
] q 1+
051 i i 1261.3803
] i | § 1+
] ; B i 1262.3836
0.0-— — ———— - —— —T— T
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HRMS Spectrum of Rh'l(btpp)"CF,; 2f
Display Report

Meas. m/z # lon Formula m/z err[ppm] mSigma # Sigma Score rdb e Conf
1459.3664 1 C70HB1F21N4Rh 1459.3610 -3.7 12.2 1 100.00 32.5 even

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer
Focus Active Set Capillary 4500V Set Dry Heater
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas

N-Rule Adduct
ok M+H

1.0 Bar
200 °C
6.0 I/min

Scan End 3000 m/z Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C

Intens. CTT067_GB2_01_23817.d: +MS, 0.9min #52|

x105]
1459.3664
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2.0
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HRMS Spectrum of Rh'l(btpp)CF,C¢F5 2g

Display Report

Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule Adduct
1157.3861 1 C67HB1F7N4Rh 1157.3834 2.4 17.7 1 100.00 36.5 even ok M+H
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0ee
Inten% CTT065_GB1_01_23816.d: +MS, 0.6min #31
x10
64 1157.3861
5_
4.
3,
2.
1
863.3724
0 r i Adad a'“_l l i ;I.u l L l r r r r
500 1000 1500 2000 2500 m/z
Intens. +MS, 0.6min #31
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64 1157.3861
1158.3893
41
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N N
x10% Ce7HerF7NaRh, 1157.3834
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41 i :
i h
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| ] i 1+
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E 3 | UL i\ -
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HRMS Spectrum of Rh'(ttp)'C;F, 4a

Display Report

Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule Adduct
940.1902 1 C51H36F7N4Rh 940.1878 26 196.6 1 100.00 33.0 odd ok M
9411943 1 C51H37F7N4Rh 941.1956 1.4 109.1 1 100.00 325 even ok M+H

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar

Focus Active Set Capillary 4500 V Set Dry Heater 200 °C

Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 6.0 I/min

Scan End 3000 m/z Set Charging Voltage 2000V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C

Intens. CTT032_GB3_01_21013.d: +MS, 0.7min #40
x107 | 940.1902
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HRMS Spectrum of Rh!l(t, cp3pp)'CsF; 5a

Display Report

Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule Adduct
1157.0890 1 C51H25F19N4Rh 1157.0825 -5.6 14.5 1 100.00 32.5 even ok M+H
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 200 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 6.0 I/min
Scan End 3000 m/z Set Charging Voltage 2000 V Set Divert Valve Waste
Set Corona 0nA Set APCI Heater 0°C
Intenss. BHA 020_GA6_01_23813.d: +MS, 0.4min #24
x10
1015.0468
8_
6_
1157.0890
4_
2.
1405.3322
0 § : S o 4'1[!' l1 ‘ul.u " ‘]l : ; ; :
500 1000 1500 2000 2500 m/z
Intens. +MS, 0.4min #24
%105 1157.0890
3.
1158.0919
2_
13 B 1159.0947
1155.0931 jL 1160.0983
X105 -t CsiHasF1sNaRh, 1157.0825,
1157.0825
4 ;
]
31 '! 1+
n 1158.0857
i ;
2] | :
1 : 5”‘ 1+
‘ -‘ 1159.0890 14
| 2 ! 1160.0921
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GCMS Spectra
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Mass spectrum at tg = 2.732 min

=10l x|

WLbundance

8000

G000

4000

2000

Scan 510 (2,732 min): 6003-5.0

5152
| B061625764
R

v

79
|50

[ e e S e
ITz--=

|
50 &0

g0

Wtbundance

G000

G000

4000

2000

43

#115510: Benzene

79
|s0

39
38
3637 |40
1

Fef No.

Fank | Mame

X

b | Qual =

115810
115803
amra

78
78
78

1 Benzene
2 Benzene
3 Benzene
4

1

1

91 T
| »

Text Frint

iz [~ Difference Statisticsl

Done |

Help |

Rl

A

S27

o na



