Contents

I. Introduction to Chirality and Asymmetric Catalysis ...............c.ouun... 7
II. Phosphine Ligands for Asymmetric Hydrogenations — Fundamentals . .. ... ... 13
I.1. Steric and Electronic Parameters of Phosphorus Compounds . ........ 13
I1.2. P-stereogenicty of Phosphorus Compounds ....................... 16

I1I. Transition Metal-Complexes and Their Application in the Asymmetric
Hydrogenation of Olefins ........... ... ..o i, 17
II.1. Stereochemistry of the Asymmetric Hydrogenation ................ 17
[11.2. Mechanism of Enantioselective Hydrogenation of C=Cbond ........ 20
IV. Enantioselective Hydrogenation of C=Cbond .....................c..... 29
IV.1. Typical Olefin Substrates Used in Asymmetric Hydrogenation . . . ... .. 29
IV.2. Monodentate Phosphine Ligands ............................... 30
IV.2.1. Synthesis of Chiral Monophosphines ..................... 31

1V.2.2. Chiral Monophosphines in Asymmetric Hydrogenation Reactions 38
IV.2.2.a. P-stereogenic noncyclic monophosphines ............. 38
IV.2.2.b. C-stereogenic noncyclic monophosphines ............. 40

IV.2.3.c. Chiral three-membered ring monophosphines — phosphi-

IV.2.2.d. Chiral four-membered ring monophosphines — phosphet-
AIVESE iy g wio s ro e o p oe e s 0 480 50 0 616 BB B0 R B R R b 6 42



Contents

IV.2.2.e. Chiral five-membered ring monophosphines — phospholanes
IV.2.2.f. Six-, seven- and eight-membered ring monophosphines ..

IV.2.2.g. Selected chiral monodentate biaryl phosphonite, phosphite
and phosphoramidite ligands « ......ccoovviieiiiiiiniian

IV.2.2.h. Application of the mixture of monodentate phosphorus li-
gands in asymmetric hydrogenation .......................

IV.2.2.i. The supramolecular metal catalysis in asymmetric hydroge-
THARUOET. i 05 5 02 e 550 9500 10 0 s 1 o s, w3 Gy U i A

IV.3. Bidentate Phosphine Ligands in Asymmetric Hydrogenation Reactions
IV 1. Intraduetion . vsesssesss o506 aums@sssue my s e pns @ we o

IV.3.2. P-Stereogenic Bidentate Phosphine Ligands in Asymmetric Hy-
ArOZenATION. ; & oo s e mmm s smas o ey esne s 9@ s g w w0

IV.3.2.a. P-stereogenic diphosphines ligands of BisP* family ... ..
IV.3.2.b. P-stereogenic cyclic diphosphines ligands .. ...........

IV.3.3. C-Stereogenic Bidentate Phosphine Ligands in Asymmetric Hy-
OTOBEIAUOIL « o s s 5 s ok 0 555 R 3 0 1 B LB § 90 00 00

IV.3.3.a. C-stereogenic bis(phosphine) ligands — an introduction . .

IV.3.3.b. C-stereogenic bis(phospholane) ligands of BPE and DuPhos
FATOELY 55 5 w5 50 w5 0 0 9 0 e

IV.3.3.c. Modifications of the framework of phospholane moiety in
DuPhos and BPE HANAS 5 : o555 wsseommsmnswmmunssosuan

IV.3.3.d. Modifications of the bridge connecting the two phospholane
units in DuPhos and BPE ligands .........................

IV.3.3.e. Other C,-symmetric cyclic phosphine ligands related to Du-
Phos and BPE structural motif .. . ........... ... it

IV.4. Phosphine Ligands in Industrial Applications .....................

Ve BRBECIRIIERE: « 0 o o1 e oo s 5 s s e 3 050 0 08 0 8 0 5 8 0 0 0w v

43

45

49

50

52
57

57

59
59
67

75

75

76

80

82



