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1. NMR spectra

2,3,6,7,9,9-Hexamethylxanthene (2)
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Figure 1: 1H NMR of 2,3,6,7,9,9-hexamethylxanthene in CDCls.
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Figure 2: 13C NMR of 2,3,6,7,9,9-hexamethylxanthene in CDCls.
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4,5-Dibromo-2,3,6,7,9,9-hexamethylxanthene (3)
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Figure 3: 1H NMR of 4,5-dibromo-2,3,6,7,9,9-hexamethylxanthene in CDCl;.



2,3,6,7,9,9-hexamethylxanthene-4,5-dicarboxylic acid (4)
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Figure 4: 1H NMR of 2,3,6,7,9,9-hexamethylxanthene-4,5-dicarboxylic acid in DMSO-ds.
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Figure 5: 13C-NMR of 2,3,6,7,9,9-hexamethylxanthene-4,5-dicarboxylic acid in DMSO-ds.



Dibenzyl(2,3,6,7,9,9-hexamethylxanthene-4,5-diyl)dicarbamate (5)
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Figure 6: 1H-NMR of dibenzyl(2,3,6,7,9,9-hexamethylxanthene-4,5-diyl)dicarbamate in CDCls.
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Figure 7: 13C-NMR of dibenzyl(2,3,6,7,9,9-hexamethylxanthene-4,5-diyl)dicarbamate in CDCl5.



4,5-Diamino-2,3,6,7,9,9-hexamethylxanthene (6)
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Figure 8: 1H-NMR of 4,5-diamino-2,3,6,7,9,9-hexamethylxanthene in CDCls.
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Figure 9: 13C-NMR of 4,5-diamino-2,3,6,7,9,9-hexamethylxanthene in CDCls.



4-Amino-2,3,6,7,9,9-hexamethylxanthene (7)
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Figure 10: *H-NMR of 4-amino-2,3,6,7,9,9-hexamethylxanthene in CDCls.
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Figure 11: 13C-NMR of 4-amino-2,3,6,7,9,9-hexamethylxanthene in CDCls.



Xanthene diimine (8)
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Figure 12: 1H-NMR of xanthene diimine (8) in CD,Cl>.
5}
a
o
]
3
T« ] 0%
g 3 32 g =
g d T .
288
88 HE8
88 U
T ‘
T T T T T T T T T T T T T T T T T T T
L90 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

Figure 13: 33C-NMR of xanthene diimine (8) in CDCl>.
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Xanthene imidazolium salt (9 - 2 HCI)

in DMSO
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Figure 14: *H-NMR of 9 - 2 HCl in DMSO-de.
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Figure 15: *H-NMR of 9 - 2 HCl in CDCl;.
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Figure 16: 33C-NMR of 9 -2 HCl in CDCls.



Xanthene imidazolium salt (9 - 2 HBF4)
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Figure 18: 13C-NMR of 9 -2 HBF4in CD5Cls.
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[(IrCl(cod))2(9)]
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Figure 19: *H-NMR of [(IrCl(cod)),(9)] in CDCls.
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Figure 20: 33C-NMR of [(IrCl(cod))2(9)] in CDCl;.
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Figure 21: *H-NMR of [(IrCl(cod))(9)] in CDCl>.
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Figure 22: 13C-NMR of [(IrCl(cod))2(9)] in CD,Cl,.
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[(IrCl(cod))2(9)] + AgOTf - experiment

An NMR-Tube was charged with 5 mg [(IrCl(cod))2(9)] and 1 mg (1 eq) AgOTf in CD,Cl,.
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Figure 23: 1H-NMR of [(IrCl(cod)),(9)] + AgOTf @24h in CD,Cl,. NMR sample was prepared from a pure substance according

to TLC.
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Figure 24: 13C-NMR of [(IrCl(cod)),(9)] + AgOTf @24h in CD,Cl,. NMR sample was prepared from a pure substance according

to TLC.
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[(IrCl(cod)(IMes)] + AgOTf (1.0 eq) L7.0e+07
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Figure 26: 1H-NMR of [(IrCl(cod))(IMes)] + AgOTf in CD,Cl, NMR sample was prepared from a pure substance according to
TLC.
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Figure 28: 1H-NMR of [(IrCI(CO),)2(9)] in CDCl5.
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[(RhCI(CO)2)2(9)]
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Figure 30: 1H-NMR of crude [(RhCI(CO),)2(9)] in CDCls.
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Figure 31: *H-NMR of [(AuCl)5(9)] in CD,Cl>.
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Xanthene diimine (10)
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Figure 34: 33C-NMR of xanthene diimine (10) in CDCls.
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Xanthene imidazolium salt (11 - HCI)
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Figure 38: 33C-NMR of [(AuCl)(11)] in CDCls.
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Figure 39: 1H-NMR of [(IrCl(cod))(11)] syn/anti in CDCls. Isomer mixture ratio approximately 70:30 (major/minor).
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Figure 40: 13C-NMR of [(IrCl(cod))(11)] syn/anti in CDCls. Isomer mixture ratio approximately 70:30 (major/minor).
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Figure 41: *H-NMR of [(IrCl(CO),)(11)] syn/anti in CDCls. Isomer mixture ratio approximately 50:50.
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Figure 42: 13C-NMR of [(IrCI(CO)2)(11)] syn/anti in CDCls. Isomer mixture ratio approximately 50:50.
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Xanthene tetraamide (12)
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Figure 43: 1H-NMR of of xanthene tetraamide (12) in DMSO-ds.
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Xanthene tetramine (13)
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Figure 45: 1H-NMR of xanthene tetramine (13) in CDCls.
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Figure 46: 13C-NMR of xanthene tetramine (13) in CDCls.
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Imidazolinium salt (14 - 2 HCI)
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Figure 47: 1H-NMR of 14 - 2 HCl in CDCls.
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Figure 51: 1H-NMR of [(IrCl(cod));(14)] in CD;Cl,. NMR sample was prepared from a pure substance according to TLC

210 200 190 180 170 160 150 140 130 120

220

30



[(IrCl(CO),)2(14)]

18000

16000

231

14000

244
234

12000

10000

HZO 8000

/ 6000

4000

—— 1.65

5.32 CD2CI2

2000

F-2000

2.0 1.5 1.0 0.5 0.0

Figure 52: 1H-NMR of [(IrCI(CO),),(14)] in CD,Cl..
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Figure 54: 1H-NMR of [AuCl);(14)] in CDCl>.
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1,1'-(2,3,6,7,9,9-hexamethyl-9H-xanthene-4,5-diyl)bis(1H-imidazole) (15)
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Figure 56: 1H-NMR of 1,1'-(2,3,6,7,9,9-hexamethyl-9H-xanthene-4,5-diyl)bis(1H-imidazole) (15) in CD,Cl,.
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Figure 57: 33C-NMR of 1,1'-(2,3,6,7,9,9-hexamethyl-9H-xanthene-4,5-diyl)bis(1H-imidazole) (15) in CD,Cl,
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Xanthene imidazolium salt (16 - 2 HBr)
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Figure 58: 1H-NMR of 16 - 2 HBr in CD,Cl..
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Xanthene imidazolium salt (16 - 2 HBF4)
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Figure 60: 1H-NMR of 16 -2 HBF, in CD,Cl,.
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Figure 61: 13C-NMR of 16 - 2 HBF4 in CD,Cl>.
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[(AgBr)2(16)]
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Figure 62: 1H-NMR of [(AgBr)2(16)] in CD,Cl..
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Figure 63: 33C-NMR of [(AgBr);(16)] in CD,Cl>.
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[(AuCl)2(16)]
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Figure 64: 1H-NMR of [(AuCl),(16)] in CD,Cl,.
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Figure 66: 1H-NMR of [(Au(AuCl);)(Cl)(16),] in CDCl,.
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Figure 68: 1H-NMR of [(Cul);(16)] in CD,Cl..
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[(RhCl(cod))2(16)]
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Figure 70: *H-NMR of [(RhCl(cod)),(16)] in CD,Cl,.
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[(RhBr(cod))2(16)]
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Figure 72: 1H-NMR of [(RhBr(cod))(16)] in CDCl>.
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[(IrBr(cod))2(16)]

65000

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000
5000

r-5000

WweL—

Bzt

Feve
TO.N
H/MV.N
e
WMA.N
0
184
3
61
Re61
6'
T
By6's

H\i.N
Froz

Fore
Feoz
Fooz

Fore

Fsoz
Feoe

Foez

0.0

0.5

1.0

1.5

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

7.0

7.5

Figure 74: *H-NMR of [(IrBr(cod))(16)] in CDCl>.
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Figure 75: 13C-NMR of [(IrBr(cod)),(16)] in CD,Cl,.
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Figure 77: 33C-NMR of [(RhCI(CO),)2(16)] in CD,Cl,.
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[(IrBr(C0)2)2(16)]
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Figure 78: 1H-NMR of [(IrBr(CO),)2(16)] in CDCl>.
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Figure 79: 13C-NMR of [(IrBr(CO);),(16)] in CD,Cl,.
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[(PACI(allyl))2(16)]
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Figure 81: 33C-NMR of [(PdCl(allyl));(16)] in CD;Cl.
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2. Mass spectrometry

Accurate Mass Measurement

Analysis

Sample Name

Method
Client

D:\Data\Plenio\84372_ESI-HR_61_01_4256.d
84372_ESI-HR

as 50-1500-f thz.m

Kaps AK 92

Acquisition Date
lonisation

Mass Range
Operator

26.05.2020 17:47:36
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50 m/z - 1600 m/z
Rudolph

Intens.
x108]

37

24

709.30027
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102.12758

COOH

+MS, 0.2-0.5min #9-29
COOH

1085.42852 1417.59880
A L A

“\unllx AL
400

200 600

1000 1200 1400 m/z

709.30027

691.28955
673.%7886 ll ‘
T

h 731.28188
vl. . 14

L

+MS, 0.2-0.5min #9-29

753.28991 765-36283

797.27978
L + I

660 680 700 720

740

760 780 800 m/z

337.14310

351.15872

+MS, 0.2-0.5min #9-29

355.15364

L.

363.12227 369.16928
L

335 340 345 350

355 360 365 m/z

x106.
1.0+

0.8
0.6
0.4+
0.29
0.0

355.15364

356.15701

+MS, 0.2-0.5min #9-29

357.15963

354 355 356

357 358 359 miz

25007
20007
15009
10009

5007

1+
355.15400

1+

356.15740

C21H2205, M+nH, 355.15400)

simuliertes Isotopenmuster

1+

357.16006

354 355 356

Accurate Mass Measurement

357 358 359 miz

Sum Formula
C21H2104
C21H2004
C22H2304
C22H2204

m/z
337.14344
337.14344
351.15909
351.15909

lon Formula
C21H2104
C21H2104
C22H2304
C22H2304

Meas. m/z
337.14310
337.14310
351.15872
351.15872

709.30027 C42H45010  709.30072 C21H2205

|err| [mDa]
0.33
0.33
0.36
0.36

0.46

Adduct
M

M+H

M

M+H

e” Conf
even
even
even
even

err [ppm]
0.99
0.99
1.04
1.04
0.65

even 2M+H

Figure 82: HRMS (ESI, positive mode) of 2,3,6,7,9,9-hexamethylxanthene-4,5-dicarboxylic acid (4).

44



Analysis

Sample Name

Method
Client

Accurate Mass Measurement

D:\Data\Plenio\84370_ESI-HR_61_01_4253.d
84370_ESI-HR

as 50-1500-f thz.m
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Acquisition Date
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0.0
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282.18533

L
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[ . ,
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1140
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4]

3]
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i .
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C35H36N205
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Figure 83: HRMS (ESI, positive mode) of dibenzyl (2,3,6,7,9,9-hexamethylxanthene-4,5-diyl)dicarbamate (5).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\84223_ESI_P1-D-2_01_4085.d Acquisition Date  14.05.2020 17:08:41
Sample Name 84223 ESI lonisation ESI Positive
Method as 50-1500-f tThz.m Mass Range 50 m/z - 1600 m/z
Client Kaps AK 152 Operator Rudolph
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x106 i $
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2 g J
1+ SN N
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l 1273.70399
0 '. l , A . ; . ; i
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1 24
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0.25
g 00‘ 279.09314 i | |
: 280 290 300 310 320 330 340 miz
x106] +MS, 0.2-0.3min #9-16]
34 1+
637.35397
2]
] 1+
63835714
1- 1+
639.36032 1+
o A 640.36316
636 637 638 639 641 m/z
] CazHaaNaOz, M+nH, 637.35370)
25004 1+
20004 63735370 simuliertes Isotopenmuster
1500 i
10004 638.35690
1+
500 639.36002 1+
0 A 640.36307
636 637 638 639 641 m/z
Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt Instrument: Bruker Impact Il
Page 1 of 2
Accurate Mass Measurement
# Meas. m/z lonFormula m/z  Sum Formula |err|[mDa] err[ppm] e~ Conf Adduct
1 637.35397 C42H45N402  637.35370 C42H44N402 0.27 -0.42  even M+H
1 1273.70399 C84H8IN8O4 1273.70013 C42H44N402 3.86 -3.03 even 2M+H

Figure 84: HRMS (ESI, positive mode) of xanthen diamine (8).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\83506_ESI_HR_61_01_3129.d Acquisition Date  19.02.2020 11:40:59
Sample Name 83506_ESI_HR lonisation ESI Positive
Method as 50-2000-f thz.m Mass Range 50 m/z - 2000 m/z
Client Kaps AK 118 Operator Rudolph
Intens. +MS, 0.2-0.3min #11-20|
x106
61 331.18142 <
I
N N*CI
44 | B
cr<;“] [N>
0.
!
66135403 775.34722
0 T : : Loy ; y -
200 400 600 800 1000 1200 m/z
x105] +MS, 0.2-0.3min #11-20)
775.34722
6.
661.35403
44
72434972
2] 679.36458 697.33064
” Ah st s o | ‘ 755.45243 "
660 680 700 720 740 760 miz
x105 +MS, 0.2-0.3min #11-20
1.5
1 697.33064
1.0
1 698.33391
0.5 707.35950
700.33182 708.36273
695.35888 l 709.36851
00— NS ; ; L ; - 'S NEEY SHEY S y
694 696 698 700 702 704 706 708 710 m/z
2500+ : . CaaHaeCINSO>, M, 697.33038|
1% simuliertes Isotopenmsuter
20007 697.33038
15004
1+
10007 69833358
] 1+
500+ 70033171
>
ﬂ 70133434
0 : : : T A : ; ; : :
694 696 698 700 702 704 706 708 710 m/z
Accurate Mass Measurement
# Meas. m/z lon Formula m/z Sum Formula  |err|[mDa] err[ppm] e Conf Adduct
1 661.35403 C44H45N402 661.35370 C44H45N402 0.33 -0.50 even M
1 661.35403 C44H45N402 661.35370 C44H44N402 0.33 -0.50 even M+H
1 679.36458 C44H47N403 679.36427 C44H47N403 0.31 -0.46 even M
1 679.36458 C44H47N403 679.36427 C44H46N403 0.31 -0.46 even M+H
1 697.33064 C44H46CIN4O2 697.33038 C44H46CIN4O2 0.26 -0.37 even M <&
1 697.33064 C44H46CINAO2 697.33038 C44H45CIN4O2 0.26 -0.37 even M+H
1 707.35950 C45H47N404 707.35918 C45H47N404 0.32 -0.45 even M
1 707.35950 C45H47N404 707.35918 C45H46N404 0.32 -0.45 even M+H
1 724.34972 C44H46N505 724.34935 C44H46N505 0.37 -0.51 even M
1 724.34972 C44H46N505 724.34935 C44H45N505 0.37 -0.51 even M+H
1 775.34722 C46H45N705 775.34767 C46H45N705 0.45 0.58 odd M
1 775.34722 C46H45N705 775.34767 C46H44N705 0.45 0.58 odd M+H

Figure 85: HRMS (ESI, positive mode) of xanthen imidazolium chloride (9).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\84213 ES|_HR_P1-C-1_01_3792.d Acquisition Date  29.04.2020 17:31:21
Sample Name 84213 ESI_HR lonisation ESI Positive
Method as 50-1500-f tThz.m Mass Range 50 m/z - 1600 m/z
Client Kaps AK 134A Operator Rudolph
Intens.{ +MS, 0.2-0.4min #12-21
x108:
159 650.74115
] 24228426 5 N N
k. 1207.42960 <3 [,
977.39873 o
511.27226
05] 999
0'0 10107087 T A A l . l \ i + " A l A l A r Ll ‘IL‘ r A "y r r
200 400 600 800 1000 1200 1400 m/z
x106 +MS, 0.2-0.4min #12-21
1.5
1 650.74115
1.0
467.24608 51127226 630.22772
0.51 423.21987 L L 599.32475
0.0 | : T Ha r L ; o } .
400 450 500 550 600 650 m/z
x105] +MS, 0.2-0.4min #12-21]
o 977.39873
4-
2 949.40329 96539903 1018.43019
990.42944
6 92741847 , A , felis.zg I ].1. e GBS ..llvll.‘ .
920 940 960 980 1000 1020 m/z
x106] el +MS, 0.2-0.4min #12-21]
1.0
ia] 1297.42960
: 1295.42769
0.6
1206.43062 1298.43221
0.4 1299.43127
0.24 1293.42596 1300.43236
ool— -\ : : ks ;
1292 1294 1296 1298 1300 1302 m/z
1 CooHesClIrN4O, M, 1297.42838]
2500 1+
2000: 1+ 1297.42785 simuliertes Isotopenmuster
1 1295.42586
15007 1+ '3
i 1296.42894 129843052y
1000 i 1299.42952
500 1293.42372 130043069 1+
1 1301.43301
1292 1294 1296 1298 1300 1302 miz
Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt Instrument: Bruker Impact Il
Page 1 of 2

Figure 86: HRMS (ESI, positive mode) of [(IrCl(cod))2(9)].
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Mass spectrum

Analysis D:\Data\Plenio\84380_ESI-HR _61_01_4322.d Acquisition Date  29.05.2020 13:52:31
Sample Name ~ 84380_ESI-HR lonisation ESI Positive
Method as 50-1500-f thz.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 169 Operator Rudolph
Intens. { +MS, 0.2-0.3min #12-17|
x106. B
1173.25087
3_
2_
19 333.19626
929.32491
465.16659
0 : - — - r hoadda L - -
200 400 600 800 1000 1200 1400 m/z
Intens. +MS, 0.2-0.3min #12-17|
x108
41 1173.25087
2_
1165 1170 1175 1180 1185 1190 1195 1200 1205 m/z
x106. CasHasIr2NaO7, 1175.25413
4 117;;5197 simuliertes Isotopenmuster
) ‘ l
0 ; : (4 l l‘ L T . ; . . — .
1165 1170 1175 1180 1185 1190 1195 1200 1205 m/z
x109] +MS, 0.2-0.3min #12-17]
23 1201.24565
14
i 1188.28006 H199;24435 l h 1209.21266
04 - W S Y ; - 'I A Iy - < 4
1180 1185 1190 1195 1200 1205 1210 1215 m/z
x105: CasHaslrzNaOs, 1203.24904
] 1+
2; 1201.24689 simuliertes Isotopenmuster
1 1+
] 1199.24438 l »
0+— —— — — Lalili —— — .
1180 1185 1190 1195 1200 1205 1210 1215 m/z
Accurate Mass Measurement
# Meas. m/z lonFormula m/z SumFormula  |err|[mDa] err[ppm] e Conf Adduct
1 117525363 C48H45Ir2N407 117525413 C48H44Ir2N40O7 1.12 0.96 even M+H
1 1203.24798 (C49H45Ir2N408 1203.24904 C49H441r2N408 1.7 143 even M+H

Figure 87: HRMS (ESI, positive mode) of [(IrCI(CO))(9)].

49



Accurate Mass Measurement

Analysis D:\Data\Plenio\84876_ES|_HR_P1-C-3_01_5702.d Acquisition Date  01.09.2020 17:26:32
Sample Name  84876_ESI_HR lonisation ESI Positive
Method as 50-1500-f thz.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 177¢ Operator Rudolph
lntensc . +MS, 0.2-0.3min #10-15|
x1063 2%
1 5: 541.17158 O ] O
: C‘\Rn{N] [N}Rh/cw
1'0: cod” N o N “cod
1+
0.5 2+ 252.02520 1+ 1+
o .1“9-10159| (TR 353332191 ) X ' * ' 8§9~35563 ' 1117.31415
200 400 600 800 1000 miz
x105] +MS, 0.2-0.3min #10-15
2.0 1+
889.35563
1.59
1.04 1+ 1+
051 865.35593 907.36598 1117.31415
0_0: TTPRT |T I 'h.nJL N TV e . ; 1085'33261' IhL ™ "
850 900 950 1000 1050 1100 miz
x104 +MS, 0.2-0.3min #10-15|
4.
3 1117.31415
] 1118.31747
2 1119.31501
14 1120.31539
i It 112131837
112 1113 14 1115 e 1117 1118 1119 1120 1121 mkz
x1069 +MS, 0.2-0.3min #10-15)
2.0 51
153 541.17158 5
1o 54167327
2+
0.57 54217493 2+
& A 54267647
© 7 T 5410 | 5415 | 5420 5425 5430 5435 5440 5445 5450  miz
30007 CeoHesNaOzRh,, M, 541.17207]
3 2+
20001 541.17207 4 simuliertes Isotopenmuster
+
54167370
10007 2+
54217530 2+
o] 54267689
541.0 5415 5420 5425 5430 5435 5440 5445 545.0 miz
3000 CooHesNaOzRh,Cl, M, 1117.31354|
simuliertes Isotopenmuster 1+
55601 1117.31354
+
111831679 1+
1119.31449
10001 1+
1120.31563 1+
] 1121.31804
0 - - : : : . - . A
1112 1113 1114 1115 1116 1117 1118 1119 1120 1121 miz
Accurate Mass Measurement
# Meas. m/z lonFormula m/z  Sum Formula lerr|[mDa] err[ppm] e Conf Adduct z
1 541.17158 C60HE8N4O2Rh2 541.17207 C60H68N40O2Rh2 0.48 0.90 even M 24+
1 1117.31415 C60H68CIN4O2Rh2  1117.31354 C60HE8CIN4O2Rh2 0.61 054 even M 1+

gef. M-ci und M-2cPt

Figure 88: HRMS (ESI, positive mode) of [(RhCl(cod))2(9)].
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Accurate Mass Measurement

Analysis D:\Data\Plenio\85738_APCI_HR_P1-D-2_01_7573.d Acquisition Date  19.01.2021 13:28:18
Sample Name  85738_APCI_HR lonisation APCI Positive
Method apci_50-2000pos.m Mass Range 50 m/z - 2000 m/z
Client Kaps AK - Xanthen.Au Operator Rudolph
Intens. +MS, 0.9-1.4min #50-79|
x105
66135416 3
3_
0
N N
24 clau—( | | )—Auw
-3 L
o
1-
” . ‘399'2‘1809 R ; A Aoy, 1112492 0892475 ‘
200 400 600 800 1000 1200 1400 m/z
] +MS, 0.9-1.4min #50-79
Zoom
50004 1089.24795
4000+
30004
2000
1000
1080.28186
0 . . . L . . I L .
1065 1070 1075 1080 1085 1090 1095 m/z
2500 CaaHasAU,CIN,O,, M, 1089.24787|
1+
2000 1089.24787
simuliertes Isotopenmuster
1500
1000
500+
0 - - - - . - 1 - :
1065 1070 1075 1080 1085 1090 1095 m/z
Accurate Mass Measurement
# Meas. m/z lon Formula m/z Sum Formula lerr| [mDa] err[ppm] e~ Conf Adduct
1 1089.24795 C44H44Au2CINAO2 1089.24787 C44H44Au2CIN4AO2 0.08 -0.07 even M

Figure 89: HRMS (APCI, positive mode) of [(AuCl)»(9)].



Accurate Mass Measurement

Analysis
Sample Name
Method

Client

D:\Data\Plenio\84221_ESI_P1-D-3_01_4086.d
84221_ESI

as 50-1500-f Thz.m

Kaps AK 151

Acquisition Date  14.05.2020 17:24:49
lonisation ESI Positive
Mass Range 50 m/z - 1600 m/z
Operator Rudolph

Intens.

1 +MS, 0.3-0.3min #14-17|
x108]

1+
282.18508

1+
585.34718

1+
322.18006
|

100 200 300 400 500 600 700 800 miz

+MS, 0.3-0.3min #14-17|

1+
44 282.18508

1+
322.18006

260 280 300 320 340 360 380 m/z

x106 +MS, 0.3-0.3min #14-17
1.2 1
585.34718

0.6 1+
586.35043

1+
587.35363

583 584 585 586 587 588 589 590  miz

2500 CaoHaaN202, M+nH, 585.34756

1+

585.34756 simuliertes Isotopenmuster

20001

15007

1+

10004 586.35084

5001 1+
587.35403 1+

588.35714
0+ T T T

583 584 585 586 587 588 589 500  miz

Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt Instrument: Bruker Impact Il

Pana 1 nf 2

Accurate Mass Measurement

# Meas. m/z lon Formula m/z Sum Formula |err| [mDa] err[ppm] e  Conf Adduct
1 585.34718 C40H45N202 585.34756 C40H44N202 0.37 0.64 even M+H

Figure 90: HRMS (ESI, positive mode) of xanthene diimine (10).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\84222_ESI_P1-D-1_01_4084.d Acquisition Date  14.05.2020 17:05:42
Sample Name 84222 ESI lonisation ESI Positive
Method as 50-1500-f thz.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 154 A Operator Rudolph
Intens, +MS, 0.2-0.3min #11-15|
x1067
597.34806
3.
2_
1_
gLy 31021675 88851116
200 400 600 800 1000 1200 1400 miz
x106 +MS, 0.2-0.3min #11-15)
4.
1 597.34806
3-
2-
59835124
1-
599.35441
. 600.35738
595 596 597 598 599 600 601 602 miz
CaHasN202, M, 597.34756
1+
— 597.34756
] simuliertes Isotopenmuster
15004
1+
1000+ 598.35084
500
1+
599.35404 i
g 600.35716
595 596 597 598 599 600 601 602 miz
Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt Instrument: Bruker Impact Il
Page 1 of 2
Accurate Mass Measurement
# Meas. m/z lon Formula m/z Sum Formula |err] [mDa] err[ppm] e Conf Adduct
1 597.34806 C41H45N202 597.34756 C41H45N202 0.51 -0.85 even M

Figure 91: HRMS (ESI, positive mode) of xanthen imidazolium chloride (11 - HCI).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\84310_ESI_P1-D-1_01_4087.d Acquisition Date  14.05.2020 17:35:34
Sample Name  84310_ESI lonisation ESI Positive
Method as 50-1500-f tThz.m Mass Range 50 m/z - 1600 m/z
Client Kaps AK 156 Operator Rudolph
Intens +MS, 0.2-0.3min #11-1§)
x106
259 83433251
2.0
1.5
1.04
0.5 511.27204
- KL SO N . . | ;
200 400 600 800 1000 1200 1400 miz
x1054 +MS, 0.2-0.3min #11-16|
34 SIAT200  esenn
467.24584
599.32434
2_
423.21965
643.35052
] 687.37686
] t 731.40270
0L ‘.I‘ N xL‘ L .lll L !Ll b || {1 (R e AL b N :
400 450 500 550 600 650 700 m/z
x106] +MS, 0.2-0.3min #11-1§)
259 834.33251
2.0
1.54
83533564
1.04
0.51 836.33877
0 837.34176
8330 833.5 834.0 834.5 835.0 835.5 836.0 836.5 837.0 8375 miz
25007 CaHasN20,Au, M+nCH3CN, 834.33285
1+
834.33285
20007 simuliertes Isotopenmuster
15007
] 1+
10001 835.33609
5004 1+
83633926 1+
. 837.34236
833.0 833.5 834.0 834.5 835.0 8355 836.0 8365 837.0 837.5 miz

Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt Instrument: Bruker Impact I

Dana 1 Af 2

Accurate Mass Measurement

lon Formula m/z  Sum Formula
C43H47AuN302 834.33285 (C43H47AuN302

# Meas. m/z
1 834.33251

|err| [mDa]
0.34

err [ppm] e~ Conf Adduct
0.40 even M

+
gemessen M-Cl+CH3CN

Figure 92: HRMS (ESI, positive mode) of [AuCl(11)]-complex.



Accurate Mass Measurement

Analysis D:\Data\Plenio\84311_ESI_P1-D-2_01_4089.d Acquisition Date  14.05.2020 17:47:04
Sample Name 84311_ESI lonisation ESI Positive
Method as 50-1500-f Thz.m Mass Range 50 m/z - 1600 m/z
Client Kaps AK 157 Operator Rudolph

Intensﬁ.d +MS, 0.2-0.3min #10-17
x10%7

41 938.42464

200 400 600 800 1000 m/z

x106: +MS, 0.2-0.3min #10-17]

938.42464

936.42181 939.42741

937.42489

13 940.43021
i || 941.43286

0 T T T T T
930 932 934 936 938 940 942 m/z

x106: +MS, 0.2-0.3min #10-17]

1.257 89739776

0.759 895.39505 898.40071

896.39824

0.257 899.40405
,}\ 900.40702

894 896 898 900 902 904 miz
Ca1HaaN20,IrCsHy2, M, 897.39656)

25001 1+

897.39690 simuliertes Isotopenmuster

15001 1+ i
E 895.39422 298.3999
10007 1+ 9832998
] 896.39753 1+
500 899.40316 1+
0 n 900.&0632
894 896 898 900 902 904 miz

CasHselrN,0,CH3CN, M, 938.42311

2500 1+
0001 938.42347 simuliertes Isotopenmuster

1500 1+ 1+
936.42077 - 939.42650
+

940.42965 1+

937.12404 1+

0 941.43278
930 932 934 936 938 940 942 miz

Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt Instrument: Bruker Impact Il
Page 1 of 2

Accurate Mass Measurement

# Meas. m/z lon Formula m/z  Sum Formula |err|[mDa] err[ppm] e~ Conf Adduct
1 897.39776 C49H56IrN202 897.39656 C49H56I1rN202 0.86 -0.96 even M
1 938.42464 C51H59IrN302  938.42311  C51H59IrN302 117 -1.25 even M

+
gemessen M-Cl+cod und M—CJI.+t:c><:l-|-c!~l3CN+

Figure 93: HRMS(ESI, positive mode) of [IrCl(cod)(11)].
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Accurate Mass Measurement

Analysis

Sample Name

Method
Client

D:\Data\Plenio\84984ESI_HR_P1-B-4_01_5999.d

84984ESI_HR
as 50-1500-f Thz.m
Kaps AK _193B

Acquisition Date
lonisation

Mass Range
Operator

15.09.2020 11:39:26
ESI Positive
50 m/z - 1600 m/z
Rudolph

Intens.
x1063
5-

703.42612

310.21656

597.34794
il |

+MS, 0.3-0.5min #14-28

886.31906

200 400 600

800 1200 m/z

845.29256

1

+MS, 0.3-0.5min #14-28|

886.31906

il

adl

820 830 840

850 860 870 880 miz

CasHaIrN;04, 886.31903

1+
886.31933

simuliertes Isotopenmuster

il

820 830 840

850 860 870 880 miz

845.29256

843.28990
846.29571

844.29315
847.2'\9851

+MS, 0.3-0.5min #14-28|

844 846 848

850 852 854 miz

2500
20007
15007
10007

5001

1+
845.29276

1+

843.29015 1+
i 846.29587

844.29345

1+
847.%9896

Ca3HaaN204lr, M, 845.2925

simuliertes Isotopenmuster
M-C1l

1+

#

1
1
1

844 846 848

Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt

Accurate Mass Measurement

lon Formula m/z
C43H44IrN204  845.29249
C45H47IrN304  886.31903
C45H47IrN304  886.31903

Meas. m/z
845.29256
886.31906
886.31906

Figure 94: HRMS (ESI, positive mode) of [IrCI(CO),(11)].

848.30193
T

Sum Formula
C43H44IrN204
C45H47IrN304
C45H46IrN304

850 852 854 miz
Instrument: Bruker Impact Il
Page 1 of 2

e Conf Adduct =z
even M 1+
even M 1+
even M+H 1+

|err| [mDa]

0.20
0.27
0.27

err [ppm]
0.24
0.31
0.31
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Accurate Mass Measurement

Analysis D:\Data\Plenio\84373_ESI-HR_63_01_4259.d Acquisition Date  26.05.2020 18:37:58
Sample Name  84373_ESI-HR lonisation ESI Positive
Method as 50-1500-f thz.m Mass Range 50 m/z - 1600 m/z
Client Kaps AK 161 Operator Rudolph
Intens. +MS, 0.2-0.4min #12-21
x106_
102.12777
6-
HN. o) e} NH
44 OINH HNIO
0.
2] <O
239.22493 486.27531 67535478, 1160.62686 -
0 — r : ; - . .
200 400 600 800 1000 1200 1400 m/z
x1 05: +MS, 0.2-0.4min #12-21
4 1160.62686
31
2-
14
1020 1040 1060 1080 1100 1120 1140 1160 1180 m/z
x1057 +MS, 0.2-0.4min #12-21]
5<
E 67535474
4
3.
o] 776.47570
1‘ 48627531
E L 971.54592
500 600 700 800 900 1000 m/z
x105] +MS, 0.2-0.4min #12-21
55
675.35474
44
3
2; 676.35799
& 677.36110
ol A 678.36363
674 675 676 677 678 679 m/z
Ca1HaN2Os, M+nH, 675.35410|
25007 15
2000] 675.35410 simuliertes Isotopenmuster
1500 14
10001 676.35729
1+
500 677.36030 1+
ol A 678.36319
674 675 676 677 678 679 m/z
Accurate Mass Measurement
# Meas. m/z lon Formula m/z  Sum Formula [err|[mDa] err[ppm] e Conf Adduct
1 675.35474 C41H47N405 675.35410 C41H46N405 0.64 -0.95 even M+H
1 692.38139 C41H50N505 692.38065 C41H46N405 0.75 -1.08 even M+NH4
1 697.33667 C41H46N4NaO5 697.33604 C41H46N405 0.63 -0.90 even M+Na

Figure 95: HRMS (ESI, positive mode) of xanthene tetraamide (12).
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Analysis

Sample Name

Method
Client

Accurate Mass Measurement

D:\Data\Plenic\84875_APCI_HR_P1-C-2_01_5734.d

84875_APCI_HR

apci_pos_1500.m
Kaps AK 165

Acquisition Date  02.09.2020 14:56:07

50 m/z
Rudolph

Mass Range - 1600 m/z

Operator

Intens.
x106d

5
43
3..
2-
1-
0

297.19620

47229559

+MS, 0.2-0.2min #12-13|

2
Lo

)

633.41658

713.45395
"

100

200 300

400 500

600

700 800 900 miz

x105]

619.43711

620.44042
J 62144354
:

+MS, 0.2-0.2min #12-13
632.40734

631.40053

629.38464
I\ I

620 622

624 626

628 630 632 miz

633.41658

+MS, 0.2-0.2min #12-13

645.41599

619.43711
620

615

625 630

640 645 650 655 miz

CaHs3NaO,, 633.41630

simuliertes Isotopenmuster

610

615 620

625 630 635

Accurate Mass Measurement

640 645 650 655 m/z

Meas. m/z
619.43711
633.41658
713.45395

lon Formula m/z
C41H55N40 619.43704
C41H53N402 633.41630
C45H57N602  713.45375

Sum Formula
C41H54N40
C41H52N402
C45H56N602

|err| [mDa]
0.07
0.28
0.20

Figure 96: HRMS (APCI, positive mode) of xanthene tetramine (13).

Adduct  z
M+H 1+
M+H 1+
M+H 1+

e Conf
even
even
even

err [ppm]
-0.12
-0.44
-0.28
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Accurate Mass Measurement

Analysis D:\Data\Plenio\86673_ESI_ HR_P1-D-1_01_11056.d Acquisition Date  19.07.2021 11:37:35
Sample Name  86673_ESI_HR lonisation ESI Positive
Method as 50-1600 1hz.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 216 Operator rudolph
Intens ] +MS, 0.3-0.4min #16-23
x106: 2
+
4] 32020657 Q Q
N N
3 L)
- cr
;
= 1+ g
122.09626
200 400 600 800 1000 1200 1400 miz
+MS, 0.3-0.4min #16-23
8000+
675.38155
60004 671.46637
4000+ 676.38553
2000 l Ls7s.38223 J L
0 i A —h Aee L e L‘ 'L SN i "J | ILL
670 672 674 676 678 680 682 684 686 mz
CasHs2CIN;Oy, M, 675.38242)
25007 T
2000] 675.38242
simuliertes Isotopenmuster
15007 1+
10007 676.38562
5004 678.38367 1+
l 679.38636
670 672 674 676 678 680 682 684 686 mz
x106] +MS, 0.3-0.4min #16-23
2+
4 320.20657
3.
2+
2 320.70817
13 2+
32120978 2+
5 1 321.71137
320 321 322 323 324 325 mz
CaaHs2NsO, M, 320.20651
2500 2
320.20651
2000 simuliertes Isotopenmuster
1500 2
10001 320.70811
2+
500 32120069 2+
o [} 321.71126
320 321 322 323 324 325 miz

Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt

Instrument: Bruker Impact Il

Accurate Mass Measurement

Page 1 of 2

Meas. m/z lon Formula m/z  Sum Formula
320.20657 C43H52N40
675.38155 C27H52CIN1206
320.20657 C45H54NO2
675.38155 (C42H56CIO5
675.38155 C43H52CIN4O

320.20651 C43H52N40
675.38158 C27H52CIN1206
320.20718 C45H54NO2
675.38108 C42H56CIO5
675.38242 C43H52CIN4O

lerr| [mDa] err[ppm] e~ Conf Adduct =z
0.06 -0.18 M

even 2+
0.03 0.04 even M 1+
0.61 1.92 odd M 2+
0.47 -0.70 even M 1+
0.86 1.28 even M 1+

Figure 97: HRMS (ESI, positive mode) of xanthene imidazolinium salt (14 - 2 HCI).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\85203_ESI_HR_P1-D-6_01_6311.d Acquisition Date  07.10.2020 15:23:41
Sample Name 85203 _ESI_HR lonisation ESI Positive
Method as 50-1500 1hz.m Mass Range 50m/z - 1600 m/z
Client Kaps AK _220B Operator 1
lnt%% 85203_ES|_HR_P1-D-6_01_6311.d: +MS, 0.3-0.4min #18-24]
X
1108.3269
4.
3_
557.1920
2..
14
90,5250 271.1881
0 T luk - l 32112123 - Al Al T - & T
200 400 600 800 1000 m/z
Intens. | +MS, 0.3-0.4min #18-24
x105
1108.3269
4]
3]
1109.3299
2.
17 11113282
1 1112.3294
1102 1104 1106 1108 1110 1112 1114 1116 1118m/z
x105] CasHs3AU;CINSO, 1108.3265|
1+
1108.3265
4.
3_
1+
1109.3296
2..
1+
1 1111.3278
1+
11123304
1102 1104 1106 1108 1110 1112 1114 1116 1118m/z
Accurate Mass Measurement
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
1108.3269 1 C45H53Au2CINSO  1108.3265 0.4 8.8 1 100.00 20.5 even ok
2 C43H51Au2CIN8  1108.3251 16 9.8 2 4405 21.0 odd ok
3 C44H57Au2CINO5  1108.3251 1.6 14.6 3 4031 155 even ok

Figure 98: HRMS (ESI, positive mode) of [AuCl),(14)].



Accurate Mass Measurement

Analysis D:\Data\Plenio\85202_ESI_HR_P1-D-7_01_6312.d Acquisition Date  07.10.2020 15:31:45
Sample Name 85202 ESI_HR lonisation ESI Positive
Method as 50-1500 1hz.m Mass Range 50m/z - 1600 m/z
Client Kaps AK _220A Operator
lntirésé- 85202_ES|_HR_P1-D-7_01_6312.d: +MS, 0.2-0.3min #14-19)
X
1316.5058
257 1275.4791
2.0
1.5
1.0
0.5
1264.4012
I I l l 1289.4675 1303.4741 l 1330.4968
0.0~ o NITH . I ket BT Al L il i
1250 1260 1270 1280 1290 1300 1310 1320 1330 1340 m/z
Intens. +MS, 0.2-0.3min #14-19)
x105
33 1316.5058
1275.4791
2.
1]
12694012, 1, l L. 1289.4675 1303.4741 li I 13304968
X103 CsoHyaClIroN,0, 1275.4804
3 1+
1275.4799
2_
1]
R L } ll.
x10 CerH7,ClIrNsO, 1316.5070)
u 1+
8 1316.5065
2..
1.
oL, . . . . . Ll . .
1250 1260 1270 1280 1290 1300 1310 1320 1330 1340  m/z
Accurate Mass Measurement
Meas. m/z  # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
1275.4791 1 C57H72CIr2N7  1275.4791 0.5 17.5 1 100.00 26.0 odd ok
2 C59H74ClIr2N4O  1275.4804 0.6 19.3 2 9257 255 even ok
13165058 1 CB59H75CI2N8  1316.5056 0.6 12,0 1 100.00 27.0 odd ok
2 C61H77CIIr2NSO  1316.5070 0.5 13.9 2 9920 265 even ok

Figure 99: HRMS (ESI, positive mode) of [(IrCl(cod)),(14)].
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Accurate Mass Measurement

Analysis D:\Data\Plenio\86659_ESI_HR_P1-D-2_01_10969.d Acquisition Date  14.07.2021 13:12:49
Sample Name 86659 ESI_HR lonisation ESI Positive
Method as 50-2000 1hz.m Mass Range 50m/z - 2000 m/z
Client Kaps AK298_IrCO Operator rudolph
Intens. +MS, 0.2-0.6min #12-36]
x105]
3] 1212.29595 Q Q
N- "
2 OlerJ\p /’N/\\lr\’\c(':o
663.23903 933.35613 o g o co
1 14910166
0 o~ y ; - v
200 400 600 800 1000 1200 1400 1600 1800 miz
x105] +MS, 0.2-0.6min #12-36]
Zoom
2] 117126929
1
| \ l 118229975
= = e . l at] 1 1y [l N — =
1130 1140 1150 1160 1170 1180 1190 1200 m/z
3000 CarHsoClIN4Os, M, 1171.2723]
1+
S50 117127144
simuliertes Isotopenmuster
10004 , \
. . , ol . .
1130 1140 1150 1160 1170 1180 1190 1200 m/z
Accurate Mass Measurement
# Meas.m/z lonFormula m/z  Sum Formula lerr|[mDa] err[ppm] e Conf Adduct z
1 1171.26929 C43H175CI2N30O  1171.26767 C43H175CIIr2N30 251 214 even M 1+
1 1212.29595 C47H180CII2NO2 121229557 C47H180CIIr2NO2 1.18 0.97 odd M 1+
2 1171.26929 C45H177CIIr202 1171.26902 C45H177CIIr202 1.11 0.95 odd M 1+
2 121229595 C47H51CIIr2N8O4 121229748 C47H51CIIr2N80O4 0.68 056 odd M 1+
3 1171.26929 C41H173CIIr2N6 1171.26633 C41H173CIIr2N6 3.91 3.34 odd M 1+
3 121229595 C45H178CIIr2N4O 121229422 C45H178ClIr2N4O 258 213 even M 1+
4 1171.26929 C44H52CIIr2N308 117126960 C44H52CIIr2N308 0.58 049 odd M 1+
4 1212.29595 C48H57CIIr2NO9 121229749 C48H57CIIr2NO9 0.75 0.62 even M 1+
5 1171.26929 C45H48CIIr2N704 117127093 C45H48CIIr2N704 0.75 0.64 odd M 1+
5 121229595 C49H53CIIr2N505 121229883 C49H53CIIr2N505 2.08 172 even M 1+
6 1171.26929 C42H50CIIr2N6O7 117126825 C42H50CIIr2N60O7 1.97 -1.69 even M 1+
6 1212.29595 C46H55CII2N408 121229615 C46H55CII2N40O8 0.65 0.53 odd M 1+
7 1171.26929 C46H54CIIr209 1171.27094 C46H54ClIr209 0.82 0.70 even M 1+
7 121229595 C44H53CIIr2N707 121229480 C44H53CIIr2N707 2.05 -1.69 even M 1+
8 1171.26929 C47H50CIIr2N4O5 117127228 C47H50CIIr2N4O5 2.15 1.84 even M 1+
8 1212.29595 C56H49CIIr2N5 121229295 C56H49CII2N5 365 3.01 even M 1+
9 1171.26929 C39H52CIIr2N5010  1171.26557 C39H52CIIr2N5010 4.69 401 odd M 1+
9 121229595 C58H51CIIr2N20 121229430 C58H51CII2N20 224 -1.85 odd M 1+
10 117126929 C36H179CII2N306 1171.27355 C36H179CIIr2N306 324 277 even M 1+
10 121229595 C37H186CIIr2010  1212.29876 C37H186CIIr2010 1.84 152 even M 1+

Figure 100: HRMS (ESI, positive

mode) of [(IrCl(CO),).(14)].
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Accurate Mass Measurement

Analysis D:\Data\Plenio\85571_APCI_HR_P1-C-1_01_7131.d Acquisition Date  09.12.2020 12:51:31
Sample Name  85571_APCI_HR lonisation APCI Positive
Method apci_pos_1500.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 240 Operator Rudolph
Intens. +MS, 0.2-0.2min #11-14|
x106
399.21831
4
3<
2.
1 B
8 47925571
100 200 300 400 500 600 m/z
x106 +MS, 0.2-0.2min #11-14)
399.21831
44
3_
2.
400.22137
1 -
401.22435
0 - T : - . et : . -
398.0 398.5 399.0 399.5 400.0 400.5 401.0 401.5 402.0 402.5 m/z
CasHa6NaO, M+nH, 399.21794
1+
2000 S simuliertes Isotopenmuster
1500
1000
1+
400.22101
5004
1+
401.12399
0 T T T T T T T T T
398.0 398.5 399.0 399.5 400.0 400.5 401.0 401.5 402.0 402.5 m/z

Instrument: Bruker Impact Il
Page 1 of 2

Mass Spectrometry Facility, Department of Chemistry, Technische Universitat Darmstadt

Accurate Mass Measurement

Adduct
M+H

m/z  Sum Formula
399.21794 C25H26N40O

lon Formula
C25H27N40

# Meas. m/z
1 399.21831

err [ppm] e~ Conf

lerr| [mDa]
0.37 -0.93 even

Figure 101: HRMS (APCI, positive mode) of 1,1'-(2,3,6,7,9,9-hexamethyl-9H-xanthene-4,5-diyl)bis(1H-imidazole) (15).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\85656_ESI_HR_neg_P1-C-1_01_7281.d Acquisition Date  22.12.2020 17:24:38
Sample Name  85656_ESI_HR_neg lonisation ESI Negative
Method as 50-1500 1hz negative.m Mass Range 50m/z - 1500 m/z
Client Kaps AK 250_1 Operator Rudolph
Intens | -MS, 0.2-0.3min #12-18
x105 §
709.04094
1.5
1.0
1-
627.11668 1
0.5 222.76475 l 1337.16726
ool ol Jlaidoa i, ' 99992234 ) ‘
200 400 600 800 1000 1200 1400 m/z
x104 -MS, 0.2-0.3min #12-18|
1- Zoom
61 627.11668
4 i .
625.11852 629.11518
1-
2] 62811951 :
626.12179 63011779
A 63112141
622 624 626 628 ) 630 632 634 mz
25001 C30H36Br2N4O, M-nH, 625.11831
1-
627.11651
20007 simuliertes Isotopenmuster
15001
1- 1-
629.11512
16607 62511831 !
: 62811947 z
5007 62612143 63011766
63112056
0 . . , : , = . . .
622 624 626 628 630 632 634 m'z
x1057 -MS, 0.2-0.3min #12-18|
3 1-
i 707.04265  709.04094 Soom
1.04
’ 1- 1-
051 705.04462 708.04579 711.03963
i . )
706.04788 l 712.04194
0.0 - , ; - - / / { ! { | | /
696 698 700 702 704 706 708 710 712 miz
Accurate Mass Measurement
# Meas. m/z lon Formula m/z Sum Formula |err|[mDa] err[ppm] e Conf Adduct z
1 62511852 C30H35Br2N4O 625.11831 C30H36Br2N4O 0.21 -0.33 even M-H 1
1 707.04265 C30H36Br3N4O 705.04447 C30H37Br3N4O 0.06 -0.08 even M-H 1-

Figure 102: HRMS (ESI, negative mode) of xanthene imidazolium salt (16 - 2 HBr).
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Accurate Mass Measurement

Analysis D:\Data\Plenio\85868_APCI_HR_P1-C-1_01_8089.d Acquisition Date  10.02.2021 17:06:00
Sample Name  85868_APCI_HR lonisation APCI Positive
Method apci_pos_1500.m Mass Range 50m/z - 1600 m/z
Client Kaps_AK_265_1Ag Operator Rudolph
Intens. +MS, 0.2-0.2min #10-14,
x1064
6 N N
467.28096 Brag—( ] E —AgBr
4 N N
o)
2.
1 573.17802
0 T T T r A A r r - -
100 200 300 400 500 600 700 800 900 1000 m/z
X104 +MS, 0.2-0.2min #10-14
5§ Zoom
I 761.00065  763.00013
3]
23
] 759.00121 762.00359 | 764.00275
P - - e ; - L b A ' l A
748 750 752 754 756 758 760 762 764 766  miz
30003 Ca0H3:Ag2BrN40, M, 759.00124
25005 simuliertes Isotopenmuster 1+ 1+
1 761.00046 762.99982
20007
15003
E 1+ 1+ 1+
10004 759.00124 1, 762.00348 764.99964 |
5003 l 760.?0435 l l 766.00204
0L, - . . . ; : d I ) 4
748 750 752 754 756 758 760 762 764 766  miz
x105] +MS, 0.2-0.2min #10-14
3: Zoom
] 655.10343
2-
3 653.10423 65710328
1] 656.10646
] 654.10728 658.10593
b A
650 651 652 653 654 655 656 657 658 659 m/z
30003 CaoH34AgBrN4O, M+nH, 653.10397
2500: o i 14 t Isot t
3 simuliertes sotopenmuster
2000 655.10298 P
15001 1+ 1+
3 653.10397 1+ 657.10240
10007 1+ 656.10595 1+
5001 654.10709 658.10499
650 651 652 653 654 655 656 657 658 659 m/z
x1067 +MS, 0.2-0.2min #10-14)
6: Zoom
| 467.28096
4.
2..
1 G 510.33273 547.31803 573.1[7[802 655.10343
450 475 500 525 550 575 600 625 650 m/z
Accurate Mass Measurement
# Meas. m/z lon Formula m/z  Sum Formula |err| [mDa] err[ppm] e~ Conf Adduct
1 573.17802 C30H34AgN40O 573.17781 C30H34AgN40O 0.21 0.37 even M
1 653.10423 C30H35AgBrN4O  653.10397 C30H35AgBrN4O 0.26 0.40 even M
1 759.00121 C30H34Ag2BrN4O  759.00124 C30H34Ag2BrN40O 0.04 0.05 even M

Figure 103: HRMS (APCI, positive mode) of [(AgBr),(16)].
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Accurate Mass Measurement

Analysis D:\Data\Plenio\86017_APCI_HR_P1-D-3_01_8910.d Acquisition Date  12.03.2021 16:28:09
Sample Name  86017_APCI_HR
Method apci_pos_1500.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 265_Au_2 Operator Rudolph
Intens. +MS, 0.2-0.3min #10-14|
x105
2.0 895.17477
N N
151 clav— | | )—Auw
J G
o]
U0
0.5 -
467.28089 690.25026
0.0 - | e s N IV - - - .
200 400 600 800 1000 1200 1400 miz
x105 +MS, 0.2-0.3min #10-14)
207 895.17477 Zoom
1.5
1.04
897.17323
0.5
898.17525
0.0 T T T T T .l T
888 890 892 894 896 898 900 miz
x104] CaoH34AU;CIN;O, M, 895.1747
1+
5] 895.17470
8 simuliertes Isotopenmuster
1.5
1.0 1t
897.17318
0.5 1+
898.17540 1+
ob | 899.17820
‘ 888 890 892 894 896 898 900 mz
x104 +MS, 0.2-0.3min #10-14|
Zoom
941.12236
1.5
1.04
0.51 913.21971
922.00967
902.20374 | | l 924.27099 936.19962
0.0 1 — - I - ; A]IJIA - PO B I 'l : )
905 910 915 920 925 930 935 940 945 miz
Accurate Mass Measurement
# Meas. m/z lonFormula m/z  Sum Formula lerr| [mDa] err[ppm] e Conf Adduct
1 895.17477 C30H34Au2CIN4O 895.17470 C30H34Au2CIN4O 0.06 0.07 even M

Figure 104: HRMS (APCI, positive mode) of [(AuCl),(16)]

66



Accurate Mass Measurement

Analysis D:\Data\Plenio\85737_APCI_HR_P1-D-1_01_7572.d Acquisition Date  19.01.2021 13:07:25
Sample Name  85737_APCI_HR lonisation APCI Positive
Method apci_50-2000pos.m Mass Range 50m/z - 2000 m/z
Client Kaps AK 25 4.3 _Au Operator Rudolph
Intens. +MS, 10.5-18.95 #10-18
x1064
3.
1 895.17496
e L
21 N., N LN N
1 35008106 om— (| [ A< ] [ -me
] N "N N N
4 o \/\/
: Yot
1 Ul 675:23473 l 115043742
0 r Al p— - A — r T
200 400 600 800 1000 1200 1400 1600 miz
x106 +MS, 10.5-18.95 #10-18
3: Zoom
] 895.17496
2.
1: 89617785 897.17318
898.17532
. 899.17841
890 892 894 896 898 900 mz
25001 CaoH3sAU,CINGO, M, 895.1747
E 1+
2000: 895.17470 simuliertes Isotopenmuster
1500
1000 B 1+
] 89617782 89717318
500 1+
] 898.17540 1+
. 899.17820
890 892 894 896 898 900 mz
x106 +MS, 10.5-18.95 #10-18
34 Zoom
1 895.17496
2.
1<
] 936.20142
l . 911.17003 Ll 948.17749
890 900 910 920 930 940 950 miz
Accurate Mass Measurement
# Meas. m/z lon Formula m/z  Sum Formula lerr|[mDa] err[ppm] e~ Conf Adduct
1 895.17496 C30H34Au2CIN4O 895.17470 C30H34Au2CIN4O 0.26 0.29 even M

Figure 105: HRMS (APCI, positive mode) of [(Au(AuCl);)(Cl)(16).].
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Accurate Mass Measurement

Analysis D:\Data\Plenio\85924_APCI_HR_P1-D-1_01_8535.d Acquisition Date  26.02.2021 11:15:13
Sample Name 85924 _APCI_HR lonisation APCI Positive
Method apci_pos_1500.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 265 Rh Operator Rudolph
Intens. +MS, 0.2-0.3min #12-17]
x106
4]
923.24012
3_
cod
2_
1]
399.21797 693.26687
5 > « 1521.97097
200 400 600 800 1000 1200 1400 mz
x106 +MS, 0.2-0.3min #12-17]
44 Zoom
923.24012
3_
2] 924.24306
925.23961
1 926.24110
1927.24374
910.0 912.5 915.0 917.5 920.0 9225 925.0 9275 930.0 9325 miz
2500 CasHssCINSO1Rhy, M, 923.2404
1+
2000+ 32224087 simuliertes Isotopenmuster
15004
1+
924.24359
1000
1+
500 926.24177
1+
92724442
910.0 912.5 915.0 917.5 920.0 9225 925.0 927.5 930.0 9325 miz
x105 +MS, 0.2-0.3min #12-17]
5 Zoom
693.26687
4.
39921797
3]
2_
499.27022 625.18035
! 1 713.24836
b e L. N U T SN
400 450 500 550 600 650 700 m/z
Accurate Mass Measurement
# Meas. m/z lonFormula m/z  Sum Formula |err| [mDa] err[ppm] e  Conf Adduct
1 92324012 C46H58CIN4ORh2 923.24037 C46HS8CIN4ORh2 0.26 0.28 even M

Figure 106: HRMS (APCI, positive mode) of [(RhCI(CO),)(16)].
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Accurate Mass Measurement

Analysis D:\Data\Plenio\86422_APCI_HR_P1-C-1_01_10194.d Acquisition Date  27.05.2021 16:42:26
Sample Name 86422 APCI_HR lonisation APCI Positive
Method apci_pos_1600.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 282_RhBr Operator Rudolph
Intens. +MS, 0.2-0.2min #10-13|
x106
15] 969.18828
1.04
759.19657
0.5
48327541
0.0 ’ ) 1y L ; llA y LL - 2 .
200 400 600 800 1000 1200 1400 m/z
x106 +MS, 0.2-0.2min #10-13]
Zoom
151 969.18828
1.04
0.5
923.23997
| 941.01829
0.0 ; - ol . . LU . . .
920 930 940 950 960 970 980 990 1000 m/z
x104] CagHssBrN4O:Rhy, M, 967.1899)
1+
201 969.18884
simuliertes Isotopenmuster
1.5
1.0
0.5 '
0.0 ' v v v . ! .I . | ,
920 930 940 950 960 970 980 990 1000 m/z
x105 +MS, 0.2-0.2min #10-13]
&l 759.19657 Zoom
4_
2 693.26671
" [—— TR A , 80518388 e fo200000
650 700 750 800 850 900 m/z
Accurate Mass Measurement
# Meas. m/z lon Formula m/z  Sum Formula lerr|[mDa] err[ppm] e  Conf Adduct 2z
1 757.19794 C38H47BrN4ORh 757.19828 (C38H47BrN4ORh 0.34 0.44 even M 1+
1 967.18920 C46H58BrN4ORh2 967.18986 C46H58BrN4ORh2 0.65 0.68 even M 1+

Figure 107: HRMS (APCI, positive mode) of [(RhBr(CO),),(16)].
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Accurate Mass Measurement

Analysis

Method
Client

D:\Data\Plenio\86133_APCI_HR_P1-C-1_01_9311d Acquisition Date  30.03.2021 18:07:14
Sample Name  86133_APCI_HR lonisation

APCI Positive

apci_pos_1500.m Mass Range 50m/z - 1600 m/z

Kaps AK282_7.Ir Operator

Rudolph

Intens. 1
x106:

1.251
1.007
0.75
0.50

0.257

8472541

1147.3019

a7 L aif

+MS, 0.2-0.3min #11-16|

N |

0.00

200 400 600 800 1000

1200 1400 miz

x105
8_

6

1147

1145.2992

+MS, 0.2-0.3min #11-16|
Zoom

.3019

1149.3036

1143.2944
1141.2809 l |
T = T T T T

" 1130 1135 " 1140 1145

I

1150 1155 miz

25007

20007

15007

10007

5007

simuliertes Isotopenmuster 1147

1+
1145.3015

1+

CagHiseBriraNsO, M, 1147.3047|

.3028

1+
1149.3041

1+
1143.3000
|
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Figure 108: HRMS (APCI, positive mode) of [(IrBr(CO),),(16)].
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Accurate Mass Measurement

Figure 109: HRMS (ESI, positive mode) of [(RhCI(CO),),(16)].

Analysis D:\Data\Plenio\86016_ESI_HR_P1-D-2_01_8902.d Acquisition Date  12.03.2021 14:42:35
Sample Name 86016_ESI_HR lonisation ESI Positive
Method as 50-1500 1hz.m Mass Range 50m/z - 1600 m/z
Client Kaps AK 265_RhCO Operator Rudolph
Intens. +MS, 0.2-0.3min #9-18|
x106]
o 384.54944 o N N
0c-Rh—~ ] [ )—Rh-CO
4 oc N N co
814.09709
24
625.16781 1000.13040
0 ; il - ll li. ul | ; ; :
200 400 600 800 1000 1200 1400 miz
x104] +MS, 0.2-0.3min #9-18§|
4] Zoom
817.10543
3] 819.03115 ot
2_
13 820.03430 821.02930
o= ; A . ] ; Lo ; :
817 818 819 820 821 82 823 miz
x104 CasHa4CINOsRh,, M, 819.03223]
257 i
819.03223
2,04 simuliertes Isotopenmuster
1.57
1+ 1+
104 820.03538 821.03115
1+
0.5 822.03325 1+
b 823.03580
; 817 818 819 820 821 82 823 miz
x105 +MS, 0.2-0.3min #9-18
6
832.06302
4_
2 833.06605 834.06184
835.06378
o 1 836.06498
828 830 832 834 836 838 miz
Accurate Mass Measurement
# Meas.m/z lonFormula m/z  Sum Formula lerr] [mDa] err[ppm] e  Conf Adduct
1 763.04174 C31H38CIO7Rh2 763.04107 C31H38CIO7Rh2 0.67 -0.88 even M
1 791.03658 C32H38CIO8Rh2 791.03598 (C32H38CIO8Rh2 0.60 -0.75 even M
1 804.06842 C32H35CIN8BO2Rh2 804.06761 C32H35CIN8O2Rh2 0.81 -1.01  odd M
1 819.03115 C32H32CIN704Rh2 819.03089 (C32H32CIN704Rh2 0.26 -0.31 odd M
1 832.06302 C34H41CINO8Rh2 832.06253 (C34H41CINO8Rh2 0.49 -0.59 even M
1 855.12372 C37H41N6O5Rh2  855.12430 C37H41N60O5Rh2 0.59 0.69 even M
2 763.04174 C32H34CIN4O3Rh2  763.04240 C32H34CIN4O3Rh2 0.66 0.87 even M
2 791.03658 C33H34CIN4O4Rh2 791.03732 C33H34CIN4O4Rh2 0.74 0.94 even M
2 804.06842 C33H41CINO7Rh2  804.06761 C33H41CINO7Rh2 0.81 -1.00 even M
—P 2 819.03115 C34H34CIN4OSRh2 819.03223 C34H34CIN4O5Rh2 1.09 1.33 even M
2 832.06302 C35H37CIN50O4Rh2 832.06387 C35H37CIN5SO4Rh2 0.85 1.02 even M
2 855.12372 C48H28N60O4Rh 855.12216  C48H28N604Rh 1.56 -1.82 even M
3 763.04174 (C37H3305Rh2 763.04326 C37H3305Rh2 1.52 199 even M
3 791.03658 (C38H3306Rh2 791.03817 C38H3306Rh2 1.60 202 even M
3 804.06842 CB34H37CINSO3Rh2 804.06895 C34H37CINSO3Rh2 0.53 0.66 even M
3 819.03115 C33H28CIN11Rh2  819.03223 C33H28CIN11Rh2 1.08 1.32 odd M
3 832.06302 C40H36NO6ERN2 832.06472 C40H36NO6RN2 1.70 204 even M
3 855.12372 C50H30N305Rh 855.12350 C50H30N305Rh 0.21 0.25 odd M
4 763.04174 C33H29N6O3Rh2  763.04057 C33H29N6O3Rh2 147 -1.53 even M
4 791.03658 C34H29N6O4Rh2  791.03549 C34H29N604Rh2 1.09 -1.37 even M
4 83206302 C36H32N704Rh2  832.06204 C36H32N704Rh2 0.98 -1.18 even M
4 855.12372 (C52H3206Rh 855.12484 (C52H3206Rh 1.13 1.32 even M
5  855.12372 C51H26N70Rh 855.12484 C51H26N70Rh 1.12 1.31 odd M
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Accurate Mass Measurement
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0.5 I | l ’l l l l | I 1123.01802
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1000 1020 1040 1060 1080 1100 1120 m/z
Ca4H3aBriraN4Os, M, 1043.09656)
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1500+
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5001 ”
X B | — | . .
1000 1020 1040 1060 1080 1100 1120 m/z
Accurate Mass Measurement
# Meas.m/z lonFormula m/z  Sum Formula lerr| [mDa] err[ppm] e Conf Adduct z
1 1043.09367 (C34H34BrIr2N4O5  1043.09656 C34H34Brlr2N405 0.83 0.80 even M 1+
1 1067.02758 C32H35Br2Ir2N40O3  1067.03289 C32H35Br2Ir2N403 1.94 1.81 even M 1+
1 1095.02306 C33H35Br2Ir2N404 1095.02781 C33H35Br2Ir2N404 1.38 1.26 even M 1+
1 1123.01802 CB34H35Br2Ir2N405 1123.02272 C34H34Br2Ir2N405 1.35 1.21 even M+H 1+

Figure 110: HRMS (APCI, positive mode) of [(IrBr(CO),),(16)].
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Accurate Mass Measurement
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Accurate Mass Measurement
# Meas. m/z lonFormula m/z  Sum Formula lerr| [mDa] err[ppm] e  Conf Adduct
1 613.21628 C33H39N4OPd 613.21532 C33H39N4OPd 0.28 046 even M
1 795.12789 CB36H44CIN4OPd2 795.12679 C36H44CIN4OPd2 0.41 0.52 even M

Figure 111: HRMS (ESI, positive mode) of [(PdCl(allyl))2(16)].
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3. IR spectroscopy
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Figure 113: IR spectrum of [(IrCI(CO),)(11)].
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Figure 114: IR spectrum of [(IrCI(CO),)(14)].
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Figure 115: IR spectrum of [(IrBr(CO),](16)].
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Figure 116: IR spectrum of [(RhCI(CO),],(16)]].
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4. Cyclic voltammetry
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Figure 117: Cyclic voltammetry diagram of [(IrCl(cod))2(9)].
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Figure 118: Cyclic voltammetry diagram of [(IrCl(cod))(11)].
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Figure 119: Cyclic voltammetry diagram of [(IrCl(cod))(14)].
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Figure 120: Cyclic voltammetry diagram of [(IrCl(cod))(16)].
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Figure 121: Cyclic voltammetry diagram of [(IrBr(cod))(16)].
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Figure 122: Cyclic voltammetry diagram of [(IrBr(cod)),(16)].



5. X-ray crystal structure

[(IrCl(cod))2(9)]

Figure 123: Crystal structure of [(IrCl(cod))2(9)] (thermal ellipsoids are shown at the 50% probability level).
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[AuCl)2(14)]

o8 39

Figure 124: Crystal structure of [AuCl),(14)] (thermal ellipsoids are shown at the 30% probability level).
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[(Au(AuCl)2)(Cl)(16)2]

Figure 125: Crystal structure of [(Au(AuCl),)(Cl)(16),] (thermal ellipsoids are shown at the 30% probability level).

83



SambVa-buried volume

% V Tot/V Ex

%V Buried

%YV Free

©

o«

Vb Vit %V f %V b

Vf

Quadrant

54.7

44.9

52.2

449

NE

57.1

e
449

S

Steric Map

3.00
2.25
1.50
0.75
0.00
-0.75
-1.50
—2.25
-3.00

84



[(RhCl(cod))2(16)]

Figure 126: Crystal structure of [(RhCl(cod)),(16)] (thermal ellipsoids are shown at the 50% probability level).
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