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Scheme 1 Synthess of ferrocene-derived S,P-donor ligands
(TMSA — Trimethylchloroslane, TBAF — Tetra( n-butyl) ammonium fluoride, THF — Tetrahydrof uran)
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MHz, CDd3) : 6 0.35 (s, 9H) , 1.34 (d, J=6.8 1 2>
Hz,3H) ,4.00 4.03 (m, 6H), 4.21 (s, 1H) , )

Table1l Hfectsof slvents, H, pressure and ligandson the
4.33 (m’ 1H) , 721 7.30 (m1 8H) , 7.40 7.45 enantiosdectivity for the asymmetric hydrogenation
(m,5H), 7.63 7.64 (m, 2H) ; *C NMR (100 of 2-methylquinoline

MHz, CDCl3) : & 0.9, 25.8, 45.0, 69.9, 70.3, @\/j\ DINCOD)CH, igand /1, ©\/\/L
N N
H

74.4,74.7, 75.2, 126.6, 127.6, 127.8, 128.1, , Fio solvent. KT o

128.8, 129.1, 131.8, 132.5, 132.7, 135.3,
Entry Ligand p(H)/MPa Solvent ee®(%) Corfiguration”

135.5; 3P NMR (162 MHz, CDd3) : & - 23.9;

1 2a 3.4 toluene 63 S

HRMS cacd for CagHzpsSPSFe (M +1) 579.1389, 2 - 3.4 CHO, 68 S
found 579. 142 8. 3 2a 3.4 THF 42 S
4 2a 3.4 EtOAc a s

5 2a 3.4 i~ ProH 19 s

. 6 2a 5.4 CH,Cl» 65 s

, [Ir(COD)d]2(1.7 mg, 0.0025 mmol) 7 2a 1.4 CH,Cl» 66 S
(0. 005 4 mmol) (am) A\D 720 \ W ) 0l S

9° 2b 3.4 CHQ» 20 s

10 min. (0.5 mmol) 1,(6.4 mg, 10 2 3.4 CH,O, 67 s

0. 025 mmol) Im) 1 2d 3.4 CH,Ol, 51 s
I , 12 2 3.4 CH,Cl» 63 s
13 P 3.4 CH,Cl» 67 s

14 3 3.4 CH,Cl» 75 R

, , 12 15 5 3.4 CH,Cl» 71 s

16 h. 16 6 3.4 CH,d» 46 s

Reaction conditions: 0.5 mmol scde, n(quinolingl n ([ Ir (COD)-
dl]z) n(ligand n(lz) =100 0.5 1.1 5, 3 ml lvent.

2- Convergon > 95 %.

@ Determined by HPL C andyss with a Chiracd OJ-H column.

® Determined by compari on of optical rotation with literature data.

1. ! ¢ Conversonis 35 %.
( 3 5 ,
( 1 2) 75 %( R) 71 %( S).
( 2). ,
( 6 8). , (
, 3.4 MPa. ),
2 , . 3 5
, 2b 2,35 6 PPh, TMS ,
: 2b( 9) , ’
, 3 5
: 2 , 2.
, 2
6 2a ( 2 , ( 1 8),
16) , 2a S 80 Yee. 2
Rp : ( 9 10). ,
T™S 3 5, , 2
TMS 2a 6 ( 79, 3 5
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Table 2 Asymmetric hydrogenation of quinolines

R \@(\J\ [1Ir(COD)CH],/ ligand / I Rm
. .RT
N R Hj. CHCl,, NTR

H
To~Tg 8b~8g
. Substrate Yied? ee ) )
Entry Ligand (R'R) (%) (%) Corfiguration
1 3 7b (H/ Et) 92 80 R
2 5 7b (H/ Et) 93 72 S
3 3 7c (H/ npentyl) 91 72 R
4 5 7c (H/ npentyl) 91 66 S
5 3 7d (Me/ Me) 92 73 R
6 5 7d (Me/ Me) 96 72 S
7 3 7e (F/ Me) 90 72 R
8 5 7e (F/ Me) 87 79 S
9 3 7f (H/ phenethyl) 90 68 R
10 5 7f (H/ phenethyl) 84 59 S
11 2a 7g (H/ Ph)® 85 82 R

Reaction conditions: 0.5 mnmol scde, n(quinolineg n ([ I
(cop) d1z) n(ligand) n(lp) =100 0.5 1.1 5,3 m

CH,CQ,, 3.4 MPa H,.

Converson > 95 %.

2Yied of islated products based on the quinolines by column
chromatography.

b Toluene was used as lvent.

, , ee  82%(
11) .

, ee 82%, 3
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Application of Ferrocene-Derived Chiral S,P-Donor Ligandsfor
Iridiunr Catalyzed Asymmetric Hydrogenation of Quinolines

ZHAO Yujun, WANG Youging, ZHOU Yonggui ~
(Dalian Institute of Chemical Physics, The Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Abstract : Chira S, P-donor ferrocene-derived ligands were syntheszed and applied in the asymmetric hydrogena
tion of quinolines using the [ Ir (COD) Cl ]2/ S,P-ligand complex as the catalyst in the presence of iodine. The &-
fectsof the slvent and hydrogen pressure on converson and enantiosalectivity were examined , and up to 82 % ee
was obtained. The planar chirality plays an important role in this reaction. R- and S-enantiomersof 1,2,3,4
tetrahydroquinoline derivatives were obtained usng ligands 3 and 5, repectively.
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