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Appendix A. Supporting Information

Ruthenium indenylidene complexes bearing
bis(N-Alkyl/N’-Mesityl)-sided heterocyclic carbene ligands

NMpunoxeHne A. BcnomorarenbHaa nHdgopmauums

MHoeHMnuaeHoBble KOMMIIEKCbl PYyTEHUSA, cogepKalgme
6uc(N-ankun/N'-me3nTnn) retepouuKnuyeckue KapobeHoBble NUraHabl

GENERAL INFORMATION

Unless otherwise stated, all reactions were carried out under an argon atmosphere using the Schlenk
technique. Solvents were dried and freshly distilled before use, such as dichloromethane by CaH:, toluene by
sodium, and benzophenone indicator. Solvents n-hexane, n-pentane, ethyl acetate, dichloromethane, methanol,
and toluene were purchased from Fiers. RuClz(3-phenyl-lindenylidene)(PCys)2 (6) was obtained from GMCX
(China). Penten-3-ol, hepten-3-ol and 2-cyclohexen-1-ol, cis,cis-cycloocta-1,5-diene (8), potassium tert-butoxide
(KOtBuU) diethyl diallyl malonate (9) and potassium bis(trimethylsilyllamide (KHMDS), were purchased from
Sigma Aldrich. 1-mesityl-3-methyl-4,5-dihydro-imidazolium chloride (5a) and 1-mesityl-3-cyclohexyl-4,5-dihydro-
imidazolium chloride (5b) were prepared according to previously reported procedures [1, 2]. Flash
chromatography was performed using silica gel 60 (230-400 mesh) from Across Organics.

1H-, 13C-, 31P-NMR, and 2D-NMR spectra were recorded on Bruker 300 MHz and 500 MHz spectrometers.
Chemical shifts are listed in ppm from tetramethylsilane with the residual solvent resonance as an internal
standard (*H, 13C) or external HsPO4 (31P).

Diffuse Reflectance Infrared Fourier transform spectroscopy (DRIFTS) measurements were recorded on a
Thermo Nicolet 6700 FTIR spectrometer equipped with an N2 cooled MCT-A (mercury-cadmium-tellurium)
detector and a KBr beam splitter. Elemental analyses were performed on a CHNS-O analyzer from Inter-
Science. Single crystal X-ray diffraction data were collected using an Agilent Supernova Dual Source (Cu at
zero) diffractometer equipped with an Atlas CCD detector using Cu-Ko. radiation (1 = 1.54178 A) and o scans.
All images were interpreted and integrated with the program CrysAlisPro (Agilent Technologies)!. Using Olex-2 [3],
the structures were solved by direct methods using the ShelXS structure solution program and refined by full-
matrix least-squares on F2 using the ShelXL program [4]. Non-hydrogen atoms were anisotropically refined, and
the hydrogen atoms in the riding mode and isotropic temperature factors were fixed at 1.2 times U(eq) of the
parent atoms (1.5 times for methyl groups).

1CrysAlisPro, Agilent Technologies: Version 1.171.36.34.
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RuCl;bis(1-mesityl-3-methylimidazolidin-2-ylidene)(3-phenyl-1-indenylidene) (7a)
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Fig. S1. *H-NMR spectrum of 7a in CDCls
Puc. S1. CnekTp H-AMP coeguHeHus 7a 8 CDCl;

RuClzbis(1-cyclohexyl-3-mesitylimidazolidin-2-ylidene)(3-phenylinden-1-ylidene) (7b)
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Fig. S2. *H-NMR spectrum of 7b in CDCl,
Puc. S2. CnekTp H-AMP coeanHenus 7b 8 CDClg
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Single-crystal X-ray diffraction analysis. Crystal data for compound 7a. CCDC 1830901, Ca1H4sN4Clz2Ru,
M = 766.79, triclinic, space group P-1 (No. 2), a = 9.8123(6) A, b = 11.1346(8) A, ¢ = 18.2094(9) A,
a = 88.320(5)°, B = 85.219(5)°, y = 65.454(7)°, V = 1803.4(2) A3, Z = 2, T = 100 K, peac = 1.412 g cm3,
H(Cu-Ka) = 5.149 mm-1, F(000) = 796, 20129 reflections measured, 6339 unique (Rint = 0.1159) which were used
in all calculations. The final R1 was 0.0587 (I >2¢ (I)) and wR2 was 0.1433 (all data).

Crystal data for compound 7b. CCDC 1049432, CsiHes2N4CI2Ru, M = 903.02, monoclinic, space
group P2i/c (No. 14), a = 22.6954(6) A, b = 15.7051(5) A, ¢ = 12.8872(3) A, B = 92.902(2)°,
V = 4587.5(2) A3, Z =4, T = 100 K, peaic = 1.307 g cm3, y(Cu-Ka) = 4.124 mm-1, F(000) = 1896, 37921
reflections measured, 9508 unique (Rint = 0.0876) which were used in all calculations. The final R1 was
0.0472 (1 >20c (1)) and wR2 was 0.1241 (all data).

Applied procedure for the ROMP of cis,cis-cycloocta-1,5-diene [5—7]. For example, 0.05 mol% catalyst
loading: 4.07 uymol of the complex was dissolved in 1 mL toluene-d8. An NMR-tube was charged with cis,cis-
cycloocta-1,5-diene (0.1 mL, 0.81 mmol), toluene-d8 (0.5 mL) and complex solution (0.1 mL). The NMR tube
was then closed, and the temperature was raised to 80 °C. The conversion was determined by integrating the
olefinic *H NMR signals of the formed polymer and the consumed monomer.

Applied procedure for the RCM of diethyl diallyl malonate [5-7]. For example, 0.5 mol% catalyst loading:
2.7 umol of the complex in NMR tube was dissolved in 0.3 mL of toluene-d8 and left for 2 minutes before adding
0.13 mL (0.54 mmol) of diethyl diallyl malonate. The NMR tube was then closed, and the temperature was raised
to 80 °C. The conversion was monitored by integrating the allylic methylene peaks in the H NMR spectrum of
the diethyl diallyl malonate and the product.

Applied procedure for isomerization of allylic alcohols. An NMR-tube was charged with 2.5 pmol (5 mol%) of
catalyst and dissolved in 0.5 mL CDCls. 0.05 mmol of the substrate and 2.5 pymol (5 mol%) of KOtBu were then
added. The NMR tube was closed, and the temperature was kept at r.t. or at 80 °C. The conversion was
determined by integrating the *H-NMR signals of the consumed alcohol (5.68 ppm) and the formed carbonyl
compound (1.86 ppm).

https://vuzbiochemi.elpub.ru/jour




Yu B., Hamad F. B., Van Hecke K. et al. Ruthenium indenylidene complexes bearing ...
HOu B., Xamad @. b., BaH Xekke K. u dp. MHOeHuUnudeHoeble KOMMIIeKCbI PymeHusi, codepxawjue ...

ESI-MS spectra of compound 7a

Data File D:\DATAY\14-04-224025-1401.D

Injection Date
Sample Name
Acg. Operator

4/22/2014 8:17:43 PM Seq. Line : 14
: NHC8BMIBis Location : Vial 25
: Jan Goeman Inj : 1

Inj Volume :

Sample Name: NHC8MIBis

Sequence File
Method

Last

changed

: C:\HPCHEM\1\SEQUENCE\TEMP1.S
: C:\HPCHEM\1\METHODS\FEP.M
: 4/22/2014 8:17:05 PM by Jan Goeman

(modified after loading)
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Qualitative Analysis Report

Sample Name NHCSMI Bis DataFile D:\data\14-04-22\006-015.d
Acq Method MMP.m DA Method MSa.m
User Name Jan Goeman Acquired Time 4/22/

2014 7:43:27 PM

InjVol 15 IRM Calibration Status ISUCCess
User Spectra
Spectrum Source
Peak (1) in "+ TIC Scan"
%10 5 | *Mixed Scan (0.147-0.243 min, 7 Scans) Frag=175.0V 006-015.d Subtract
8 731.2447
6
481.3575
4
203.1543
24
536.3990  663.4523
L 4 lLL L L 4 " L ‘ 2 A

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts vs. Mass-to-Charge (m/z)

Peak List
m/z Abund

175.1229 45635.5
201.1387 84138.5
203.1543 277728.4
219.1499 230072.5
240.1746 65319.2
481.3575 437149.7
482.3607 145949.4
536.399 48802.1
663.4523 63710.9
725.2461 66982.4
727.2447 49550
728.245 198620.3
729.2448 280342.2
730.2451 438978.3
731.2447 765359.4
7314773 42843.3
732.2457 368402.8
733.2443 557327.3
734.2465 205075.8
735.2438 119817
736.245 39263.7

Spectrum Source
Peak (2) in "+ TIC Scan”

. Agilent Technologies Page 1 of 3 Printed at: 9:34 AM on: 4/23/2014
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Qualitative Analysis Report

%10 5 | +Mixed Scan (0.403-0.532 min, 9 Scans) Frag=175.0V 006-015.d Subtract
3.5 219.1503
2.5
731.2437
1.5

0.5

L X uﬂl g 2 ] i ) ) " i i k. i ] i
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Peak List
miz Abund

201.1385 40363.9
203.154 53162.7
205.1334 37771.2
219.1503 335461.7
220.1529 47464.7
220.1777 17671.7
221.1644 44639.4
228.1746 17653.2
233.1284 25519
725.2458 19289.6
728.2444 538359
729.2439 74829
730.2442 116808.1
731.2437 202561.5
732.2449 96997.6
733.2434 148758.2
734.2457 54814.3
735.2432 32898.5

Spectrum Source
Peak (1} in "DAD1 - A:Sig=214,20"
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ESI-MS spectra of compound 7b

Qualitative Analysis Report

Sample Name NHC5BisM1 DataFile D:\data\15-04-07\023-006.d
Acq Method MMP.m DA Method MSa.m

User Name Jan Goeman Acquired Time 4/7/2015 5:27:45 PM
Injvol 10 IRM Calibration Status - 3

User Spectra

Spectrum Source

Peak (1) In "+ TIC Scan"

x10 § [+Mixed Scan (0.126-0.302 min, 12 Scans) Frag=175.0V 023-006.d Subtract
7 271.2167 QOOVM
B f
5 {
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219.1741 329835.3
220.1792 77658.2
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269.2008 111933.8
271.2167 706316.6
271.365 37206.3
272.2196 1237379
281.2389 171228.1
287.2114 94971.8
297.2338 58016.5
657.3289 36547.8
663.4537 407919.8
664.4568 175307.3
665.4602 37443
680.4795 46726
864.3705 66283.3
865.37 98490.1
866.371 143246.4
867.3704 250545.9
868.372 136312.1
869.3705 182024.6
870.373 80065.8
8713719 |43365
Spectrum Source
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Qualitative Analysis Report
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Sample Name: 'NHC5BisM1

Acqg. Operator ' Seq. Line : 43
Acg. Instrument : Instrument 1 Location : Vial 31
Injection Date : 4/7/2015 9:33:06 PM Inj : 1
Inj Volume : 5 pl
Sequence File : C:\CHEM32\1\SEQUENCE\TEMP3.S
Method : C:\CHEM32\1\METHODS\FEM.M
Last changed : 4/7/2015 9:31:37 PM by Jan Goeman
(modified after loading)
Methed Info : Flow Injectie Analyse

ESI source, positive and negative mode
M 75-->3000

*MSD1 SPC, ime=0.329 of D:\DATA\15-04-07\031-4301.D  API-ES, Pos, Scan, Frag: 70
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Data File D:\DATA\15-04-07\031-4301.D

Sample Name: NHC5BisM1

Acg. Operator
Acqg. Instrument
Injection Date

Sequence File
Method
Last changed

Method Info

Seq.

Jan Coeman Line : 43
Instrument 1 Location : Vial 31
4/7/2015 9:33:06 PM Inj 1

Inj Volume 5 pl

C:\CHEM32\1\SEQUENCE\TEMP3. 8
C:\CHEM32\1\METHODS\FEM.M

4/7/2015 9:31:37 PM by Jan Goeman
(modified after loading)

Flow Injectie Analyse

ESI source, positive and negative mode
M 75--=3000

*MSD2 SPC, time=0.294 of D:\DATA\15-04-07\031-4301.0 API-ES, Neg, Scan, Frag: 70
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