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General experimental procedures. All reactions were performed in a 100 ml stainless steel autoclave equipped with a magnetic stir bar. The
autoclave reactor was successively charged with olefin, catalyst, co-catalyst under solvent-free or solvent (5 ml). The autoclave reactor was filled
with dioxygen to 0.5 MPa and carbon dioxide to 1.6 MPa, then stirred at ambient temperature. After a proper reaction time, the reactor was cooled
down in ice-water, and was then vented. The solvent was evaporated if existed and then the remained mixture was determined by 1H NMR and IR,
or the mixture was extracted with n-hexane/acetate ester (10:1) mixture and then determined by GC-MS and LC-MS.

Materials. Commercial solvents and reagents were used as received with the following exception. Styrene was distilled under reduced pressure.

Instrumentation. Proton magnetic resonance (IH NMR) spectra were recorded on Varian 300 (300 MHz). Infrared (IR) spectra were obtained
using a Nicolet NEXUS 670 FT-IR spectrometer and were referenced to a polystyrene standard. GC-MS were recorded on Trace DSQ (Thermo
Electron Corporation) with He as a carroer gas: 1 ml/min. The following GC-MS columns was employed: DB-5MS (30 m x 0.25 mm x 0.25 um
film) set at a programmed temperature: 50 °C -230 °C (20 °C/min) and 250 °C of gasifying room.

Preparation of free-base porphyrin a. Free-base porphyrin was synthesized by using the alternated method of the literature of Alain D. Adler
[1]. Freshly distilled pyrrole 9.4 ml and 13.4 ml of benzaldehyde are added to 500 mL of refluxing propionic acid. After refluxing for 22 min, the
solution is cooled to room temperature and filtered, and the filter cake is washed thoroughly with methanol. After a hot water wash, the resulting
purple crystals are air dried, and finally dried in vacuo to remove adsorbed acid to yield 5.58 g (26.8% yield) of H,TPP.

Preparation of Ru(TPP)(CO) b. Ru(TPP)(CO) was obtained by using of the alternated method of Sergio Cenini [2]. Ru3(CO);, (0.575 g,
0.899 mmol) and H,TPP (1.24 g, 2.03 mmol) were suspended in dry decalin (50 mL) under a nitrogen atmosphere. The reaction mixture was
refluxed for 4 h, and the resulting solid was collected in a filter and washed with n-hexane (3 x 10 mL) to remove decalin. The violet solid was
then purified by flash chromatography on silica. Toluene was used to elute unreacted Rusz(CO);,, a 7:3 CH,Cly/n-hexane mixture to elute H,TPP,
and finally CHCl; to yield Ru(TPP)(CO).

Preparation of Ru(TPP)(CH30H)(CO) c. Ru(TPP)(CH30H)(CO) was prepared according to the literature method [3].

Synthesis of catalyst (Ru(TPP)(O); 1. Ru(TPP)(O), was prepared according to the literature method [4].
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4,4’-dimethylbiphenyl (5.7mg, 0.031mmol) was used as 'H NMR internal standard. The protons of
methyl groups were appeared around 2.4ppm. So, the yield of SC (theoretic 1.25mmol) equals 70.7%.
The yield measured with the styrene equals 71.9%.

Calibration curves:

GC analyses of styrene carbonate was carried out on a Varian CP 3800 gas chromatograph
equipped with FID detectors and undecane was used as an internal standard. In a typical process,
undecane (0.066 ml, Ret. Time: 8.4 min) and styrene carbonate (Ret. Time: 15.9 min) were dissolved
with CH,CI, to 2 ml, and then the mixture of above (0.1 ml) was diluted with CH,CI, to 2 ml and
analyzed by GC.

The undecane was added into the mixture before reaction. When the catalytic reaction was
terminated, cooled the autoclave with ice-water, the mixture was then taken and dilute with
dichloromethane without removing catalyst. The ration of SC/undecane equals 1.31. So, the yield
indicated by calibration curve was about 74.5%

S37



Supplementz_ary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2010

W e @ﬁ

il il

75

File: 44058 rur
Channel:Middle = FID Resuts
lLast recalc:NA

- 3.0323 Minut
:4.05 mVolts

-9
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s 10 hs "~ ho
3o 7 § ° Minutes
° & g
Print Date: Thu Sep 24 17:28:31 2009 Page 1 of 1
Title :
Run File : c:\star\data\3800.44058.run
Method File : c:\star\data\3800.44058-middle.mth
Sample ID : Manual Sample
Injection Date: 2009-9-24 16:59 Calculation Date: 2009-9-24 17:28
Operator 3 Detector Type: 3800 (1 Volt)
Workstation: WINXP Bus Address : 44
Instrument : Varian Star #1 Sample Rate : 10.00 Hz
Channel : Middle = FID Run Time : 20.653 min
** GC Workstation Version 6.41 ** 02678-65d0-c65-00b4 **
Run Mode : Analysis
Peak Measurement: Peak Area
Calculation Type: Percent
Ret. Time width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name ) (min) (min) (counts) Code (sec) Codes
1 78.7821 8.391 0.000 307469 BB 3.0
2 16.073 0.000 82809 BB 21.9
Totals: 0.000 390278

Total Unidentified Counts : 390277 counts

Detected Peaks: 2 Rejected Peaks: 0

Multiplier: 1 Divisor: 1

Baseline Offset: —12 microvolts LSB: 1 microvolts

Noise (used): 125 microVolts - monitored before this run

Manual injection

**************************************«****************************************

Y

Identified Peaks:

Unidentified Peak Factor:
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Print Date:

Title
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Page
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Channel:Middle = FID Results

lLast recalc:NA_
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1 of 1

Run File
Method File
Sample ID

Injection Da

Operator
Workstation
Instrument
Channel

** GC Workst

Run Mode
Peak Measure
Calculation

Pe
Na:

Peak
No.

Totals
Total Uniden
Detected Pea
Multiplier:
Baseline Off
Noise

(used)

Manual injec

*******************************************

c:\star\data\3800.44051.run
c:\star\data\BSOO.44051—middle.mth

Manual Sample

te: 2009-9-24 13:49

WINXP
varian Star #1
Middle = FID

ation Version

: Analysis

ment: Peak Area

Type: Percent

ak Result

me )
52.6697
47.3303

z 100.0000

tified Counts :@
ks: 2 Rej
1 Divisor:
set: 48 microvVolts
: 73 microvolts

tion

Y

calculation Date:

Detector Type:

Bus Address
Sample Rate
Run Time

2009-9-24 14:16

3800 (1 Volt)
s 44
: 10.00 Hz

: 20.137 min

6.41 ** 02678-65d0-c65-00b4 **

Ret. Time width
Time Offset Area Sep. 1/2 Status
(min) (min) (counts) Code (sec) Codes
8.403 0.000 370710 BB 30
15.921 0.000 333129 BB 4.7
0.000 703839

703839 counts

ected Peaks: O Identified Peaks: O
1 Unidentified Peak Factor: 0
LSB: 1 microVolts

- monitored before this run

15.921
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 3.6795 Minutes
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100 | | |\

Minutes
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Print Date:

Title

Run File
Method File
Sample ID

Injection Date:

Operator

Workstation

Instrument
Channel

Mon Sep 28 11:36:09 2009

c:\star\data\3800.44064.run

Page 1 of 1

: c:\star\data\3800.44064-middle.mth

Manual Sample

2009-9-28 10:45 Calculation

Detector Type:

WINXP Bus Address
Varian Star #1 Sample Rate
Middle = FID Run Time

** GC Workstation

Version 6.41

Date: 2009-9-28 11:35
3800 (1 Vvolt)
44

10.00 Hz
20.145 min

** 02678-65d0-c65-00b4d **

Run Mode : Analysis
Peak Measurement: Peak Area
Calculation Type: Percent
Ret. Time Width
Peak Peak Result Time Offset Area Sep. 1/2 Status
No. Name ) (min) (min) {counts) Code (sec) Codes
1 38.2402 8.371 0.000 506054 BB 2.9
2 61.7598 15.899 0.000 817303 BB 37
Totals: 100.0000 0.000 1323357

Total Unidentified Counts : 1323357 counts

Detected Peaks: 2 Rejected Peaks: O Identified Peaks: O

Multiplier: 1 Divisor: 1 Unidentified Peak Factor: O

Baseline Offset: -10 microvVeolts LSB: 1 microvolts

Noise (used): 94 microVolts - monitored before this run
Manual injection
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Print Date: Thu Sep 24 18:19:11 2008 Page 1 of 1
Title

Method File ci\star\data\3800.44060-middla.mth

Run File 1 c:\star\data\3800.44060.run
Sample ID : Manual Sample

Injection Date: 2009-2-24 17:51 Calculation Date: 2009-9-24 18:18B
operaté;“, = Detecteor Type: 3800 (1 Vvelt)
Workstatlon: WINXP Bus Address : 44

Instrument : Varian Star #1 Sample Rate : 10.00 H=z

Channel ~© 1 Middle = FID Run Time : 23.108 min

** GC Werkstation Version 6.41 ** D267B-65d0-<c65-00b4 **

Run Mode : Analysis
Peak Measurement: Peak Area
Calculatien Type: FPercent

Ret. Time Width
Peak Peak Result Time offset Area Sep. 1/2 Status
No. Name {) (min) (min} ({counts) Code [(sec) Codes
1 43.2849 8.384 0.000 260032 BB 3.0
2 56.7151 15.689¢8 0.000 3240714 EB 4.0
Totals: 100.0000 0.000 600746
Total Unidentified Counts 600746 counts
Detected Peaks: 2 Rejected Peaks: O Identified Peaks: (O
Multiplier: 1 Diviscr: 1 Unidentified Peak Factor: O
Baseline Offset: 11 microvolts LEB: 1 microVelts
Noise {used): 155 microvVolts — monitored before this run

Manual injection
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Calibration curve of GCFID using undecane
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