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Tablel Camparison of chiral ligands n the hydroformylation reaction®
, HO
Ph/\ +00/H; Rh(acee) () L lgend i N
Ph Ph
B ranched (B) Linear(L)
Enty  Ligand  Yield(%)® n(B) n(L) ee (%)% || Enty Ligand  Yield(%)® n(B) n(L) ee (%)%°
1 1 82 92 8 20 5 3 87 93 7 35
2 7 96 82 18 8 6 4 93 9 6 30
3 8 13 919 7 5 9 9 10 0
4 2 46 81 19 10 8 6 91 89 11 8

a Styrene/Rh(acac) (CO) , /ligand molar ratio is200 1 3, wolume ratio of GO o H, is1 1, 1.2MPa, THF, 40

, 12 h; b detemined

by GC analysis using tridecane as the intemal standard; ¢ detemined by GC analysiswith a chiral capillary column(BETA DEX™ 225); d the

configuration of the productswas assigned asR by comparin of the optical rotation with the data in literature
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Table2 Optimization of the reaction conditions

p(CO/H,) | Temp / Yield ee

Entry Solvent n(B) n(L)
M P> (%) (%)
1 THF 1.2 40 87 937 35
2 Et,O 1.2 40 91 93 7 29
3 CH,Cl, 1.2 40 66 94 6 31
4 Toluene 1.2 40 96 94 6 32
5 DME 1.2 40 51 93 7 29
6 DCE 1.2 40 22 94 6 30
7 Dioxane 1.2 40 98 94 6 35
8 Dioxane 3.0 40 90 95 5 40
9 D ioxane 3.0 60 96 92 8 31
10° Dioxane 3.0 rt 99 9% 4 41
11 Dioxane 6.0 40 94 95 5 39

a n(Styrene) n[Rh(acac) (00),]
13, 12h b n(CO) /n(H,) =1 1;

ee 35% 40%.

n[ (R) -SIPHOS-i-Pr] =200
c 24h

, 3.0MPa,
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Table3 Asmmetric hydroformylation of styrene der ivatives

i HO
Rh (acac) (00) ,/ (R) -SIPHOSPr i . aCHO

N\
Ar + CO/H;

Ar Ar
Entry Ar t/h Yield(%) n(B) n(L) ee (%) Enty Ar t/h  Yield(%) n(B) n(L) ee (%)
1 Ph 24 99 96 4 41 7 m-M ePh 36 91 95 5 36
2 pMePh 24 88 95 5 43 8 m-MedPh 24 92 95 5 37
3 pMeOPh 24 95 94 6 44 9 m-ClPh 48 96 97 3 24
4 p-CIPh 24 82 97 3 41 10 oMeOPh 24 88 90 10 14
5 pBrPh 36 70 97 3 33 11 oCIPh 36 97 93 7 23
6 p-CF; Ph 72 97 97 3 17 12 2N gohthyl 48 96 97 3 15
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Application of Chiral SpiroM onophosphorusL igands n Rhodium -catalyzed
Asmmetric Hydroformylation
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(1 State Key Laboratory of Applied O rganic Chenistry, Lanzhou U niversity, Lanzhou 730000, Ching;
2 State Key Laboratory of Elenento-organic Chenistry, Institute of Elenento-organic Chemistry, Nankai U niversity,
Tianjin 300071, China)

Abstract The gpplication of three types of chiral giro monophogphorus ligands in rhodium-catalyzed agm-
metric hydrofomylation was investigated The chiral i phogphoramidite ligands(SIPHOS) were found i be
efficient in this reaction, and the alkyl groupson the anino moiety of SIPHOS ligandsplayed a critical role in
the control of regio-selectivity and enantioselectivity of the reaction, with i-Pr being the best choice Under the
optimized reaction conditions, styrene and its derivatives could successully react as aubstrates in excellent
yields and regio-<electivities, and modest level of enantioselctivities
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