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Table 1 A comparison ol Ru( ]l )-catalytic systems [or the hydrogenation ol C(): to [ormic acid
R #1 P/MP
A6 & H e A BAGC ®Ee/h TON® Rel.
(H2/CO2)
Ruz (CON; (dppm) 2 Acctone NE; 3.8/3.8 RT 1 207 19|
Ruz (CON s (dppm) 2 Acetune NE; 3.8/3.8 RT 21 2 160 [9]
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&7 P/MP
HE 4L ] b e A . EBEOC wHiE ¢/h TON* Rel.
(11;/CO3)
RuCly , PPh; EtOH NEt;,H, 0 6,0/6.0 60 5 200 roi
Rull; (PPhy) . Cslls NEts, 11,0 2,5/2.5 RT 20 87 rel
Rulls (PPhy)s Cslls Nay CO;y 2.5/2.5 100 { 169 [11]
Rulls (PPhy)s scCO; NEts, 11,0 8.5/12.0 50 1 1400 [12]
RuCls (PPhy ) scCO; NEts, 11,0 8.5/14.0 50 17 7 400 [13]
RuCIHOA) (IPPhy ), seC0: NE;,C: FsOH 7.0/12.0 30 0.3 31 667 |14 |
TpRuH(PPhy) (CH,CN) TIIF NEts, H,0 2.5/2.5 100 16 760 [15]
[TpRu(Clzbpy)2 (H20)2 JL0:SCF; 12 EtOH NE1; 3.0/3.0 150 3 5 000 |16 |
[(C3H,(CHz)3NMez) Ru(dppm) TBF; TIIF None 4.0/4.0 80 16 8 [17]
[RuCl, (C 2], H:0,i-1rfOH NEi3 8.1/2.7 80 0.3 400 RER
K[RuCIKEDTA 1D] H:0 None 3.0/1.7 40 0.5 na [19]
[RuCl (TPPMS), ] H.0 NaHCO; 6.0/3.5 80 0.03 320 [20]
[RuCl(Cs Mes ) (DHphen) 1C1 H.0 KOH 3.0/3.0 120 24 15400  [21]
CpRu(CO) ((p-dppm) Mo(CO) - Cp C:He NEt; 3.0/3.0 120 45 43 [22]
| TpRu(PPh; | (H, ) |BF, MeOH NEt, 3.0/3.0 100 16 642 [23]
* TON=mol ol formic acid / mol ol catalyst.
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Hydrogenation of CO, to formic acid
catalyzed by transition metal Ru( [] ) complexes

YIN Chuan-qi, FENG Quan-wu , CHEN Yao

(School of Chemical Engincering and Pharnacy, Wuhan Institute of Technology;
Key Laboratory [or Green Chemical Process of Ministry of Education. Hubei Key Lab of

Novel Reactror and Green Chemical Technology, Wuhan 430074, China)

Abstract. Catalytic hydrogenation of C(),to formic acid is one of the reactions of CO, fixation to form C1
organic compounds, Among these reactions, CO, hydrogenation to formic acid catalyzed by transition
metal Ru (1) complexes remains an arca ol interest. The catalytic mechanisms involved Ru (1)
complexes containing pendant amine ligand, trimethyl phosphine ligand and T'p [tris(pyrazolyl) borate]
ligand are discussed, respectively,

Key words: transition metal Ru (]| ) complexes; Ru-TT bond; formate complexes; catalytic
hydrogenation
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