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13, 20 and 30 bar GCat room temperature. Subsequently, the

s Supplementary data autoclave was cooled to ambient temperature, aadothssure
so was decreased stepwise from 30 bar to 21, 15, End51 bar.
Experimental Finally, the partial pressure of G@vas decreased to zero. After
each step, IR spectra were recorded. The scan aamgsthe
Methods ; ; ;
number of scans after each pressure incrementiaa o Table

IR spectra were recorded-situ with a Bruker MATRIX-MF s1
spectrometer equipped with a high-pressure 3.17 ATR-IR

w fibre optical probe. The ATR-IR fibre optical prof#0° diamond  Table S1:Parameters and settings for recording the IR speletring the
prism with 1 x 2 mm basal area and 1 mm height aR A _reaction of2 with CO;.

element, 2 x 45° reflection of the IR beam, IR bezoupledvia Temperature  Partial pressure  Number of Scan rate
fibre optics) was fitted into the reactor in suctway that the [°C] of CQ; [bar] scans [1/min]
diamond at the end of the optical probe was imnieesgtirely 90 5 15 1

15 into the reaction mixture. IR spectra (average @d &cans) were 90 13 15 1
recorded time-resolved in the region 4000-4007cwith a 90 21 15 1
resolution of 4 crif against a solution of complexor 2 in the 90 30 45 1
respective solvent (difference spectra). The spegére analysed 20 21 15 2
with the software PEAXACT. The'H-NMR spectra were 20 15 10 2

20 measured at 400 MHz using a Bruker AV400 spectremet 20 10 10 2
Chemical shifts are reported relative to tetramisttane (TMS). 20 5 10 2
Deuterated solvents were used as obtained. 20 1 10 2

20 0 15 2

Materials

25 All chemicals were obtained from commercial supgliend used  Additional data
as received, if not stated otherwise. Compleixaad2 as well as
the chloro-complex corresponding tb were synthesised and
characterised according to the procedures repontedthe

literature!*?!

The 'H-NMR spectrum of comples in dimethylsulfoxide-d6 is
s0 shown in Fig. S1.

30
Activation of CQ by complex.
A 160 ml stainless steel autoclave was charged avithlution of
Co(lll)-Salen complex. (15 mg, 0.02 mmol) in dichloromethane
(20 ml). The reactor was pressurized with argoibdB at room
35 temperature and a background spectrum was recevitkeéh-situ
ATR-IR spectroscopy. The pressure was released taed
autoclave re-pressurized stepwise with respectigell0, 20 and
30 bar CQ at room temperature. After each step, IR specen@ew
recorded until no further change was observed.
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Activation of CQ by complex.
A 160 ml stainless steel autoclave was charged avithlution of
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binuclear zinc comple (15 mg, 0.02 mmol) in toluene (12 ml). 8 6 4 2
After purging with argon, the reactor was heated 9®°C, Chemical shift [ppm]
45 pressurized with argon (3 bar), and a backgrourettapm was Fig. S1*H-NMR spectrum of diamagnetic complein

recorded within-situ ATR-IR spectroscopy. The pressure was dimethylsulfoxide-d.
released, and the autoclave was re-pressurizedistepvith 5,
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An analysis of the electron configuration of Cof8alen

Structure J is the simplest representative of a Co(lll)-Salen

complex1 in dependence of the coordination geometry of thecomplex. It bears an ethylene diamine backbone aod-

cobalt-centre is shown in Scheme S1.
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5 Scheme SPossible coordination geometries of theCa(ll) complexl

leading to para- and diamagnetic states.

octahedral

substituted phenolate moieties. Coordination of th@mo-
20 bidentate co-ligand 1,2-ethane diol with a smatké lzingle gives
rise to a facial coordination mode. The coordimatiomber is 6.
StructureK depicts the Salen ligand discussed in the cordext
this study. In combination with the mono-dentateligand 3,5-
difluorophenolate a meridional coordination modettod Salen
25 donor set is observed. The coordination number is 5
StructureL depicts a Co(lll)-Salen complex representativedior
aromatic ligand backbone and non-substituted plagmol
moieties. In combination with the homo-bidentate-ligand
diphenylacetylacetonate, a facial coordination miEdebtained
30 in the molecular structure. The coordination numpé.
StructureM involves a Salen ligand with an ethylene diamine
backbone and non-substituted phenolate moietiesimsommon
substitution is shown on the methylene bridges betwthe
phenolate moieties and the backbone. Coordinatioanoalpha

The structures), K, L andM (Table S2) are selected exampless amino acid as hetero-bidentate co-ligand leads tdaal

found during a search of the Cambridge Crystallpigia
whereby number is 6.

Database (CSB) for Co(lll)-Salen
10 ConQuest was used as search fool.

complexes,

Table S2:Coordination geometries of selected Salen complexes

No.Coordination Coordination Graphical representation of

number mode coordination geometry
J 6 fac
K 5 mer
L 6 fac
M 6 fac

2The CSD codes ate PAHYAY; K: LIVXET; L: BZMPSC10M:

ILESCO; N (see text): JEBTAM or SALCOC, where Cl is the @ahd.

15

coordination mode of the Salen donor set. The dpatidn

StructureN (not shown) involves Co(lll)-Salen complexes in

combination with halide (mostly chlorine) ligandsigg rise to a
40 meridional coordination mode independently of thbsditution

mode of the Salen ligand. The coordination numbeér. i

Thus, the Salen ligand is much more flexible thaticgpated.

The coordination geometry is determined by the tyjpeo-ligand

(chelating effect), while the substituents on tiae8 ligand have
45 No impact on the coordination mode.

A solution of2 in toluene was heated to 90 °C and pressurised
with CO, (30 bar). Under these conditions, a set of signals
observed at 1717, 1361 and 1219%cmespectively, resembling

so closely the result obtained from the reaction of(lfeSalen
complex 1 with CO, (Fig. S2). To test the stability of the
carbonate species, the system was cooled to antemperature
and the pressure decreased in increments to Nbseworthy is
that the characteristic signals of the phenol-caab®

ss intermediate were still detected by IR spectrosc@pig. S3).
Only when the C@ atmosphere in the autoclave was released
entirely, did the signals disappear (Fig. S4).
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Fig. S2Difference IR spectra of a solution2fn toluene (90 °C) after

60 pressurization with 30 bar GCsignals tagged with an asterisk are related
to incomplete compensation of the toluene signal.

2 | Journal Name, [year], [voll, 00-00

This journal is © The Royal Society of Chemistry [year]



Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

—_— 1717 em-1

3 0.30 ’7

o, 1219 cm1

8 : 1361 cm-1 I_

_.E 015 | 1 !

8 i b an A A\ A i ;
a N AL AN AANAAAAANA
2 00 WA \AnipaIV WV s AAMMAMA

1700 1500 1300 1100 900
Wave number [cm™]

Fig. S3Difference IR spectra of a solution2fn toluene (20 °C) after
pressurization with C©and release of the pressure to 1 bar; signals
tagged in asterisk are related to incomplete cosgtén of the toluene

signal.
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Fig. S4Difference IR spectra of a solution2fn toluene (20 °C) after
pressurization with C@&and complete removal of GO
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