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1 Generalinformation

All reactions were performed under an inert atmosphere of argamtrogen using standard
Schlenk line and glovebox techniques. Solvents were dispensed from a solvent purification system
from Innovative TechnologyH, **C-{*H} and®*P-{*H} NMR spectra were recordeon a Bruker
AC300 or on a Brker Avance 40QUltrashidd spectrometer at 29K unless otherwise stated.
Exchange spectroscopy experiments (EXSY) were carried out using a Bruker AVANQEVBDO0
spectrometer equipped with QNP probe tuned fof'P observation andH decoupling. The
temperature was controlled kay Bruker BVT unit. The 1D selectiv¥P EXSY spectrawere
acquired with a Bruker pulse programinowhich was adjusted by applyifigl waltz16decoupling

during both acquisition anithe selective®'P excitation pulse. A standard®@Baussian pulse with
duration of 10 ms was used for selective excitation. The mixing tini@8) rangedbetween 0.6

and 1.2 sGas chromatography anags were carried out using an Agilent 7890A systeith a

flame ionizdion detector and &%-phenyimethylpolysiloxane colmn (30 m, 32 m, 0.251 m:
em) . FIl ash ¢ has cammea tostusingp4W6 § wm si |l i ca. El ement
performed by the Elemental Analysis Service of the University of St Andrews or the Science Centre
of the London Metropolitan UniversitfdMRS analysis \as performed by the EPSRC National
Mass Spectrometry Service CenaeSwansea UniversityAll reagents and commercial catalysts

were purchased and used as received unless otherwise noted.



2 Optimization of catalytic conditions

Table S1. Optimization andgre-catalyst comparison ithe RCM of diethyl diallylmalonatd.®

EtOOC_ COOEt cat _ EtOOC_ COOEt
/ﬁﬁ\ solvent, temp B}
_ S 14 h

4 5

Entry  Solvent Precatalyst T(°C) Conv. (%}
(mol%)

1 CHCl; 1(1) 30 4
2 CHCl, 1(1) 50 10
3 toluene 1(1) 30 2
4 toluene 1 (1) 60 98
5 toluene 1(1) 80 > 99
6 toluene 1 (1) 100 >99
7 toluene 1(1) 120 95
8 toluene 1(0.1) 70 84
9 toluene 1(0.1) 80 94
10 toluene 1(0.1) 100 90
11 toluene 1(0.1) 120 82
12 toluene Ind-1 (0.1) 80 66
13 toluene Ind-1 (0.1) 30 98
14 toluene Ind-1°(0.1) 30 <1
15 toluene Ind-1°(0.1) 80 97

®Reaction conditions: substrate (0.25 mmol);@aealyst (0.1 to 1 mdh), solvent (0.5 mL), 14 h.
PConversions were determined by GC analysis, average of two runs.



IH NMR (CD,Cl,) of [RuCl(Ind)(PCy3){P(OiPr)s}], 1, 293K

NMR spectra
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3p_{'H} NMR (CD.Cl,) of 1, 293K
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The phosphorous nuclei exhibit different relaxation tinfeaces of mpurities at 3% ppm with no

influence on the elemental analysis

13C-{'H} NMR (CD,Cl,) of 1, 293K
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13C-{'H} NMR (CD,Cl,) of 2in mixture with 3, 293K
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'H NMR (CD,Cl,) of PhgP(Ind), 3, 293K
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3p_{'H} NMR (CD.Cl,) of 3, 293K
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3.10 C-{*H} NMR (CD.Cl,) of 3,293K
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3.11 *HNMR (CDCls) of 9, 293K
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4 trans-Species

In a glovebox an NMR tube was charged withd-1° (20 mg, 0.023 mmol) and trisopropyl
phosphite% >L, 0.026mmol; 10>L, 0.048mmol) and dichloromethane @mL). The reaction was
monitored by*P-{*H} NMR spectroscopy

41  3P-{*H} NMR (CD.Cl,) of Ind-1° with 1 equiv P(OiPr)s, 15 min, 293K
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42  3'P-{'H} NMR (CD .Cl,) of Ind-1° with 1 equiv P(OiPr)s, overnight, 293K

S888 25 2 b g
< o N o o Q ~ < ©
W e AN
3
| ,P(QIPr)3ph
Ru—=
/| &
al
0
1 PPhs
2
/ JPP wh \
n
1 1 |
I
! I ﬂ ‘ I I
l :‘A;IHLA T " " .m' " . NPTV L |
léO 12‘0 1i0 160 9‘0 8‘0 7b Gb 5‘0 4b 3b 2‘0 1b C‘) —1‘0 ppm

43  ¥P-{'H} NMR (CD ,Cl) of Ind-I1° with 2 equiv P(QiPr)s, 15 min, 293K
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4.4  3'P-{'H} NMR (CD .Cl,) of Ind-1° with 2 equiv P(OiPr)s, overnight, 293K
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5 3lp EXSY experiments with complex 1

General Proedure. In a glovebox, a NMR tube was charged with complef6.2 mg, 0.006
mmol, 1equiv), PCy (8.3 mg, 0.03 mmol, 8quiv) and dissolved in toluerd (0.5 mL).3'P-{*H}
NMR spectra were recorded before and after #RyEXSY experiment in order to mitor the
composition of the solutiori’P EXSY experiments were run at 283323K, 353K and back to
293K with the same sample in sequence &é&€5.12).
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51 3P-{*H} NMR (C;Dg) of complex1 with 5 equiv PCys, 128 scans293K

PCy

52 3P EXSY (C;Dg) of complex1 with 5 equiv PCys, 128 scanspP8 = 0.6 s 293K

No exchange observed with complex

S14
























