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Fig. S1 GC-MS spectra of the products. Reaction conditions were the same as that of

entry 1 in Table 1.
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Fig. S2 XPS spectra of Ru (a), Cl (b) before the coordination of Ru;(CO);, with
PPNCI and Ru (¢), ClI (d) after the coordination of Ru3(CO);, with PPNCI.

Notes: The coordination of Ru3(CO);, and PPNCI was conducted as follows: 8.5 mg
Ru;3(CO);; (40 umol Ru) was dissolved in 20 mL THF, 86.1 mg PPNCI (0.15 mmol)
was dissolved in 20 mL methanol, the above solutions were mixed under stirring and
the color of the mixed solution changed gradually from orange to bright yellow. After
the mixture was stirred for 5 hrs at 40 °C, the solvent was removed using rotary
evaporator. The precipitate was dried in vacuum at room temperature for 12 hrs
before the XPS analysis. The X-ray photoelectron spectroscopy (XPS) data were
obtained with an ESCA Lab 220i-XL electron spectrometer from VG Scientific using
300 W AlKo radiation. The base pressure was about 3x10 mbar. The binding energy

was referenced to the C, line at 284.8 eV from adventitious carbon.

S3



15,000,000

(]

Library
<< Target >>

20 30

Line#:1 R.Time:1.433(Scan#:149) MassPeaks:21 BasePeak:31.10(167434)
RawMode:Averaged 1.425-1.442(148-150) BG Mode:Calc. from Peak

4.0 5.0
min

TIC*1.00

100

20
T T T T f
0 10 20
Hit#:1 Entry:15 Library:NIST147.LIB

T v T
0 50

I

3

SI:96 Formula:CH40 CAS:67-56-1 MolWeight:32 RetIndex:0
CompName:Methyl Alcohol $$ Methanol $$ Carbinol $8 Methyl hydroxide $$ Methylol $$ Monohydroxymethane $$ Wood alcohol $$ CH30OH $S ¢

T
60

70 80 90

100 %
H H
/
] H O
15 H
13 ! Ll
T T T t T T =T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90
<< Targe[ >>
Line#:2 R.Time:1.508(Scan#:158) MassPeaks:45 BasePeak:31.10(800308)
RawMode:Single 1.508(158) BG Mode:1.600(169)
100-
1
] 45
2 |l
0 1l TN
T T T T T 1 T 1 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90
Hit#:1 Entry:60 Library:NIST21.LIB
SI:84 Formula:C2H60O CAS:64-17-5 MolWeight:46 Retlndex:0
CompName:Ethanol
100+
A 45 \/OH
27
B ilils N
T T e e B o -
0 10 20 30 40 50 60 70 80 90

S4



<< Target >>
Line#:3 R.Time:1.700(Scan#:181) MassPeaks:38 BasePeak:31.10(129421)
RawMode:Averaged 1.692-1.708(180-182) BG Mode:Calc. from Peak
100-

31

27 42 60
20 'IJJII._I w2 ll_ll SN i "ll'l

[ T e S e e
0 10 20 30 40 50 60 70 80 90

Hit#:1 Entry:152 Library:NIST08s.LIB

SI:94 Formula:C3H8O CAS:71-23-8 MolWeight:60 Retlndex:562

CompName: 1-Propanol $$ Propyl alcohol $$ n-Propan-1-ol $S n-Propanol $8 n-Propyl alcohol $$ Ethylcarbinol $$ Optal $$ Osmosol extra §$ Propai
100 %

27 2 ¥
14 [ — Iy
7T T T A A B | T T LB B | T ™ LM LA B LS LA e L LB B | T
0 10 20 30 40 50 60 70 80 90
<< Target >>
Line#:4 R.Time:1.992(Scan#:216) MassPeaks:43 BasePeak:43.10(8782)
RawMode:Averaged 1.983-2.000(215-217) BG Mode:Calc. from Peak
100
485
41
27 l
74
6
20 .|l||. .|I L 151|| |,
B L i i Bosi s RS b it B | Mo o Sl i S Tt Bt (S SRl Sl S i s SR s s PRt R [ | T
0 10 20 30 40 50 60 70 80 90

Hit#:1 Entry:444 Library:NIST08s.LIB
SI:94 Formula:C4H100 CAS:78-83-1 MolWeight:74 Retindex:597

CompName: I-Propanol, 2-methyl- $S Isobutyl alcohol $$ Isobutanol $$ Isopropylcarbinol $8 2-Methyl-1-propanol $S iso-C4H9OH $$ Fermentation
100

|| (e A Lt |
T T T T T P pEn. T 1 T T T T T T T

0 10 20 30 40 50 60 70 80 90

Fig. S3 GC-MS spectra of *CH;0H tracer experiment. 60 pL '3CH;O0H was used as

tracer, other reaction conditions were the same as that of entry 1 in Table 1.
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Fig. S4 GC-MS spectra of *C,HsOH tracer experiment. 25 uL. *C,HsOH was used as

tracer, other reaction conditions were the same as that of entry 1 in Table 1.
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Fig. S5 Representative GC spectra of reaction solution after CO, hydrogenation with
internal standard toluene. Reaction conditions were the same as that of entry 1 in

Table 1.
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