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REDUCTION

α-Alkoxy ketones

α-Keto aldehydes

4. Additon reactions to C���O bonds 3

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

O O

OBn

Me

O ZnBH4 96(84) 

(S) 
Ax

Me

OH

 
-- -- 

1 

O
N

Me

Me

Me

O

Me
Bn

 

NaBH4 85-100 
(94) 

 
(S) 

Ax
Me

OH  

 
-- 

 
-- 

2* 

O
S

O

Me

Me  

Zn(BH4)2 >98(99) 
 

(S) 
Ax

Me

OH  

(98) 
 

(S)-(+) 

Me

OH
HO

 

3 

O
S

O

Me

Me  

NaBH4/YCl3 >98(97) 
 

(R) 
Ax

Me

OH  

(94) 
 

(R) 

Me

OH
HO

 

3 

N
Tos

O
O

Me

Me

Ph

 

Li(s-Bu)3BH 
MgBr2 

90(96) 
 

(R) 
Ax

Me

OH  

 
-- 

 
-- 

4; 5*

N
Tos

O
O

Me

Me

Ph

 

Li(s-Bu)3BH 
Kriptofix 211 

98(≥99) 
 

(S) 

Ax
Me

OH  

 
-- 

 
-- 

4; 5*

O
S

Me

Me

Me

O

OBn

 

Li(s-Bu)3BH >98(86) 
 

(R) Ax
OH

OBn

 

 
-- 

 
-- 

6; 7*

O
S

Me

Me

Me

O

OTIPS

 

Li(s-Bu)3BH >98(66) 
 

(S) Ax
OH

OTIPS

 

 
-- 

 
-- 

6; 7*

O
S

Me

Me

Me

O

OTIPS

 

DIBAH >98(80) 
 

(R) Ax
OH

OTIPS

 

 
-- 

 
-- 

6; 7*

N
Tos

O

O

PPh2
O

Me

Ph

 

NaBH4/CeCl3 100(95) 
 

(R)-(-) 
Ax

OH

PPh2
O

 

53 
 

(S)-(-) 

OH

PPh2
O

S

S

 

8; 9*

O
S

O

Et

Me  

Zn(BH4)2 >98(99) 
 

(S) 
Ax

Et

OH  

(98) 
 

(S) 

Et

OH
HO

 

3 
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4 Compendium of Chiral Auxiliary Applications

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

O
S

O

Et

Me  

NaBH4/YCl3 >98(96) 
 

(R) 
Ax

Et

OH  

(92) 
 

(R) 

Et

OH
HO

 

3 

       

O
S

O

EtMe

 

NaBH4/YCl3 >98(85) 
 

(R) 
Ax

Et

OH  

 
-- 

 
-- 

3 

       

O
S

Me

Me

Me

O OBn
 

Li(s-Bu)3BH (55) 
 

(S) 

Ax
OH OBn  

 
-- 

 
-- 

6; 7* 

       

O
S

Me

Me

Me

O OBn
 

DIBAH >98(83) 
 

(R) 

Ax
OH OBn  

 
-- 

 
-- 

6; 7* 

       

O
S

Me

Me

Me

O OTMS

 

Li(s-Bu)3BH (66) 
 

(R) 

Ax
OH OTMS  

 
-- 

 
-- 

6; 7* 

       

O
S

Me

Me

Me

O OTIPS

 

Li(s-Bu)3BH (88) 
 

(S) 

Ax
OH OTIPS  

 
-- 

 
-- 

6; 7* 

       

O
S

Me

Me

Me

O OTIPS

 

DIBAH (88) 
 

(R) 

Ax
OH OTIPS  

 
-- 

 
-- 

6; 7* 

       

O
S

Me

Me

Me

O OTBDMS

 

Li(s-Bu)3BH (56) 
 

(S) 

Ax
OH OTBDMS  

 
-- 

 
-- 

6 

       

O
S

O

i-Pr

Me  

Zn(BH4)2 78(88) 
 

(S) 
Ax

i-Pr

OH  

(76) 
 

(S)-(+) 

i-Pr

OH
HO

 

3 

       

O
S

O

i-Pr

Me  

NaBH4/YCl3 98(83) 
 

(R) 
Ax

i-Pr

OH  

(66) 
 

(R) 

i-Pr

OH
HO

 

3 

       

O
S

O

i-Bu

Me  

Zn(BH4)2 >98(86) 
 

(S) 
Ax

i-Bu

OH  

(76) 
 

(S)-(+) 

i-Bu

OH
HO

 

3 

       

O
S

O

i-Bu

Me  

NaBH4/YCl3 >98(85) 
 

(R) 
Ax

i-Bu

OH  

(66) 
 

(R) 

i-Bu

OH
HO

 

3 

       

O
S

Me

Me

Me

O

C10H21

L-Selectride 95(91) 
 

(S) 
Ax

C10H21

OH  

steps 
70(97) 

 
(S)-(-) 

OHC C10H21

OMOM  

10* 

       

O
S

O

EtMe

 

Zn(BH4)2 98(99) 
 

(S) 
Ax

Et

OH  

(98) 
 

(S) 

Et

OH
HO

 

3 
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4. Additon reactions to C���O bonds 5

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

1,2-Diketones

O

O
O

Me

OMe

OMe  

LiAlH4/LiBr >95(96) 
 

(R) 

HO

MeAx
 

 
-- 

 
-- 

13; 
14* 

O

O
O

Me

OMe

OMe  

LiAlH4/MgBr2 >95(90) 
 

(S) 

HO

MeAx
 

 
-- 

 
-- 

13; 
14* 

O

O
O

Ph

OMe

OMe  

LiAlH4/LiBr >95(96) 
 

(R) 

HO

PhAx
 

 
-- 

 
-- 

13; 
14* 

O

O
O

Ph

OMe

OMe

LiAlH4/MgBr2 >95(90) 
 

(S) 

HO

PhAx
 

 
-- 

 
-- 

13; 
14* 

O
S

Me

Me

Me

O

C10H21

 

DIBAH 98(91) 

(R) 
Ax

C10H21

OH  

steps 
82(99) 

(R)-(+) 

OHC C10H21

OBn  

10* 

O
N

Me

Me

Me

O

Ph
Me

 

NaBH4 (92) 

(S) 
Ax

Ph

OH  

 
-- 

 
-- 

2 

O
N

Me

Me

Me

O

Ph
Bn

 

NaBH4 -- 

(S) 
Ax

Ph

OH  

overall 
48(80) 

(S) 

HO2C

OH

Ph

 

11* 

O
S

O

Ph

Me  

Zn(BH4)2 96(92) 

(S) 
Ax

Ph

OH  

(76) 

(S)-(+) 

Ph

OH
HO

 

3 

O
S

O

Ph

Me  

NaBH4/YCl3 97(91) 

(R) 
Ax

Ph

OH  

(66) 

(R) 

Ph

OH
HO

 

3 

N
Boc

O
O

Ph

Me

Ph

 

(i) NaBH4/LiI 
(ii) NaH/BnBr 

(>99) 

(R) 
Ax

Ph

OBn  

overall 
70(96) 

(R) 

HO
Ph

OBn  

12 

N
Tos

O
O

Ph

Me

Ph
K(s-Bu)3BH 

MgBr2 
88(≥99) 

(R) 

Ax
Ph

OH  

 
-- 

 
-- 

5* 
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6 Compendium of Chiral Auxiliary Applications

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

α-Keto acid derivatives

N

MeO2C O

O

Me

 

NaBH4 (77) 
 

(S) Ax

O
Me

OH

overall 
41(55) 

 
(S)-(+) 

HO2C Me

OH  

16* 

N

BnO2C O

O

Me

Zn 66(62) 
 

(S) Ax

O
Me

OH

 
-- 

 
-- 

17* 

 

O

O
OOMe

OMe

OMe

OMe

 

LiAlH4/LiBr 95(96) 
 

(R)-(+) 

HO

Ax

OMe

OMe

 

steps 
76(100) 

 
(R)-(-) 

O

OMe

OMe

Me2N

 

14* 

O

O
OOMe

OMe

OMe

OMe

 

LiAlH4/MgBr2 85(90) 
 

(S)-(+) 

HO

Ax

OMe

OMe

 

steps 
74(100) 

 
(S)-(+) 

O

OMe

OMe

Me2N

 

14* 

O

O
OOMe

OMe
 

LiAlH4/LiBr >95(85) 
 

(R) 
OH

Ax

 

90(70) 
 

(R)-(+) 

OH

 

13; 
14* 

O

O
OOMe

OMe
 

LiAlH4/MgBr2 >95(85) 
 

(S) 
OH

Ax

 

 
-- 

 
-- 

13; 
14* 

OO

Me Me

O

 

LiAlH4 (>99) 
 

(S)-(+) OO

Me Me

HO

 

 
-- 

 
-- 

15* 

OO

Me Me

O

 

LiAlH4 (>99) 
 

(S) OO

Me Me

HO

 

 
-- 

 
-- 

15* 

OO

Me Me

O

LiAlH4 (>99) 
 

(S)-(+) OO

Me Me

HO

 

 
-- 

 
-- 

15* 
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4. Additon reactions to C���O bonds 7

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

N

Me
O

O

MeO

MeO  

KB(I-PrO)3H 55(91) 
 

(R) Ax

O
Me

OH  

 
-- 

 
-- 

18 

       

N

Me
O

O

MeO

MeO  

KBEt3H/LiBr 89(95) 
 

(R) Ax

O
Me

OH  

(90) 
 

(R)-(-) 

HO2C Me

OH  

18; 
19* 

       

O

O

Me

S
O2

N

MeMe

 

Li(s-Bu)3BH 70(89) 
 

(S)-(-) Ax

O
Me

OH  

72(100) 
 

(S)-(-) 

HO2C Me

OH  

20* 

       

O

O

Me

S
O2

N

MeMe

 

Zn(BH4)2 62(62) 
 

(R)-(-) Ax

O
Me

OH  

 
-- 

 
-- 

20* 

       

NO

O

i-Pr

O

O

Me

 

2H , 2e  
47(75) 

 
(R)-(+) Ax

O
Me

OH  

 
-- 

 
-- 

21* 

       

N

O

O

Me

OMe

 

K(s-Bu)3BH 91(99) 
 

(S) Ax

O
Me

OH  

73(100) 
 

(S)-(-) 

HO2C Me

OH  

22* 

       
MeMe

Me

O

O

O

Me

 

Al-Hg -- 
 

(S) Ax

O
Me

OH  

-- 
 

(S)-(+) 

HO2C Me

OH  

23* 

       
MeMe

Me

NHTos
O

O
O

Me  

(Et3CO)3AlLiH 90(99) 
 

(S) Ax

O
Me

OH  

 
-- 

 
-- 

24 

       
Me

Me

Me
O

NHTosO
O

Me

(Et3CO)3AlLiH 65(95) 
 

(R) Ax

O
Me

OH  

 
-- 

 
-- 

24 
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8 Compendium of Chiral Auxiliary Applications

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

O

MeMe

Ph
Ph OH O

O

Me

 

Li(s-Bu)3BH 
18-C-6 

95(99) 
 

(S) Ax

O
Me

OH  

80(97) 
 

(S)-(-) 

HO2C Me

OH  

25* 

Ph

O

O

O

Me

 

Et
t-Bu

Et
O AlLiH

3  

80(>99) 
 

(R) Ax

O
Me

OH  

 
-- 

 
-- 

26 

Me
O

Me

Me

Ph
O

O

Me

 

K(i-PrO)3BH 90(95) 
 

(R) Ax

O
Me

OH  

 
-- 

 
-- 

27 

O

O

O

Me

NHTos

 

Li(s-Bu)3BH 
ZnCl2 

90(98) 
 

(R) Ax

O
Me

OH  

(>98) 
 

(R)-(+) 

HO2C Me

OH  

28 

O O

O Ph

Ph

Ph Ph

OH2N

O

Me
O

 

Li(s-Bu)3BH (97) 
 

(R) 

Ax
Me

OH  

(>98) 
 

(R)-(+) 

HO2C Me

OH  

29 

O

O

O

Me
Et

Cr(CO)3  

Li(s-Bu)3BH 75(92) 
 

Ax

O
Me

OH  

 
-- 

 
-- 

30 

O
O

O
O

OMOM

O

O
O

Me  

K(s-Bu)3BH 62(88) 
 

(S) Ax

O
Me

OH  

 
-- 

 
-- 

31 

O
O

O
O

OTBDMS

O

O
O

Me  

K(s-Bu)3BH (98) 
 

(S) Ax

O
Me

OH  

 
-- 

 
-- 

31 

O
O

O
O

OTBDMS

O

O
O

Me

K(s-Bu)3BH 
HMPA 

(73) 
 

(R) Ax

O
Me

OH  

 
-- 

 
-- 

31 
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4. Additon reactions to C���O bonds 9

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

 

OAc

O

O

Me
Me

(CH2)2CO2Me

Me

O

Me

O

O

 

LiBH4 98(85) 
 

(R) Ax

O
Me

OH  

 
-- 

 
-- 

32 

OAc

O

O

Me
Me

(CH2)2CO2Me

Me

O

Me

O

O

 

DIBAH 90(66) 
 

(S) Ax

O
Me

OH  

 
-- 

 
-- 

32 

O O

O Ph

Ph

Ph Ph

OH2N

O

Bn
O

 

Li(s-Bu)3BH (≥99) 
 

(R) 

Ax
Bn

OH  

(>98) 
 

(R) 

HO2C Bn

OH  

29 

NO

O

i-Pr

O

O

Et

 

2H , 2e  
47(85) 

 
(R)-(+) Ax

O
Et

OH  

 
-- 

 
-- 

21* 

MeMe

Me

NH
O

O
O

Et

SO2Naph

 

(Et3CO)3AlLiH 84(99) 
 

(S) Ax

O
Et

OH  

89(98) 
 

(S)-(+) 

HO2C Et

OH  

24 

O

MeMe

Ph
Ph OH O

O

Et

 

K(s-Bu)3BH 
18-C-6 

89(>99) 
 

(S) Ax

O
Et

OH  

85(97) 
 

(S)-(+) 

HO2C Et

OH  

25* 

O O

O Ph

Ph

Ph Ph

OH2N

O

Et
O

 

Li(s-Bu)3BH (≥99) 
 

(R) 

Ax
Et

OH  

(>98) 
 

(R) 

HO2C Et

OH  

29 

i-Pr
O

OMe
O

Ph

 

Li(s-Bu)3BH 90(98) 
 

(R) Ax

O

OH

Ph

 

(97) 
 

(R) 

OH

OH

Ph

 

33* 

Ph
O

O
O

Ph Li(s-Bu)3BH 96(98) 
 

(R) 
Ax

O

OH

Ph (96) 
 

(R) 

OH

OH

Ph 33* 
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10 Compendium of Chiral Auxiliary Applications

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

MeMe

Me

NH
O

O
O

Pr

SO2Naph

 

(Et3CO)3AlLiH 97(99) 
 

(S) Ax

O
Pr

OH  

89(98) 
 

(S) 

HO2C Pr

OH  

24 

O O

O Ph

Ph

Ph Ph

OH2N

O

i-Pr
O

 

Li(s-Bu)3BH (≥99) 
 

(R) 

Ax
i-Pr

OH  

(>98) 
 

(R) 

HO2C i-Pr

OH  

29 

NO

O

i-Pr

O

O

i-Pr

 

2H , 2e  
70(81) 

 
(R)-(+) Ax

O
i-Pr

OH  

 
-- 

 
-- 

21* 

N

t-BuO2C O

O

i-Bu

 

NaBH4 (80) 
 

(S) Ax

O

OH

i-Bu

 

overall 
82(60) 

 
(S)-(-) 

HO2C

OH

i-Bu

 

16* 

N

MeO2C O

O

i-Bu

 

DIBAH/LiBr -- 
 

(R) Ax

O

OH

i-Bu

 

overall 
81(10) 

 
(R)-(+) 

HO2C

OH

i-Bu

 

34 

N

MeO2C O

O

i-Bu

 

LiBH4/LiBr 
or 

NaBH4 

-- 
 

(S) Ax

O

OH

i-Bu

 

overall 
85(58) 

 
(S)-(-) 

HO2C

OH

i-Bu

 

16*; 
34 

NO

O

i-Pr

O

O

t-Bu

 

2H , 2e  
70(77) 

 
(R)-(+) Ax

O
t-Bu

OH  

 
-- 

 
-- 

21* 

i-Pr
O

OMe
O

Bn

 

Li(s-Bu)3BH 81(98) 
 

(R) Ax

O

OH

Bn

 

(97) 
 

(R) 

OH

OH

Bn

 

33* 

Ph
O

O
O

Bn

 

Li(s-Bu)3BH 88(97) 
 

(R) Ax

O

OH

Bn

 

(94) 
 

(R) 

OH

OH

Bn

 

33* 

i-Pr
O

OMe
O

C14H29

 

Li(s-Bu)3BH 74(>99) 
 

(R) 
Ax

O

OH

C14H29

 

93(>99) 
 

(R)-(-) MeO2C

OH

C14H29

 

33* 

Ph
O

O
O

C14H29

 

Li(s-Bu)3BH 84(98) 
 

(R) 
Ax

O

OH

C14H29

 

98(96) 
 

(R)-(-) MeO2C

OH

C14H29

 

33* 
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4. Additon reactions to C���O bonds 11

Substrate Reagent
Yield(de)

(config)

Major
Pre-product

Yield(ee)

(config)

Major
Product Refs

N

MeO2C O

O

Ph

 

DIBAH/LiBr -- 
 

(R) Ax

O
Ph

OH  

overall 
59(66) 

 
(R) 

HO2C

OH

Ph

 

34 

N

MeO2C O

O

Ph

 

LiBH4/LiBr 
or 

NaBH4 

-- 
 

(S) Ax

O
Ph

OH  

overall 
85(87) 

 
(S)-(+) 

HO2C

OH

Ph

 

16*; 
34 

N

EtO2C O

O

Ph

 

NaBH4 -- 
 

(S) Ax

O
Ph

OH  

overall 
29(37) 

 
(S)-(+) 

HO2C

OH

Ph

 

34 

N

i-PrO2C O

O

Ph

 

NaBH4 -- 
 

(S) Ax

O
Ph

OH  

overall 
57(46) 

 
(S)-(+) 

HO2C

OH

Ph

 

34 

N

BnO2C O

O

Ph

 

NaBH4 -- 
 

(S) Ax

O
Ph

OH  

overall 
35(37) 

 
(S)-(+) 

HO2C

OH

Ph

 

34 

N

Ph
O

O

MeO

MeO  

LiBEt3H 61(97) 
 

(R) Ax

O
Ph

OH  

 
-- 

 
-- 

18 

N

Ph
O

O

MOMO

MOMO  

LiBEt3H 92(99) 
 

(R) Ax

O
Ph

OH  

(98) 
 

(R)-(-) 

HO2C Ph

OH  

18; 
19* 

NMeN

BnO

Me MeO

O

Ph

 

NaBH4 (91) 
 

(R)-(+) Ax

O
Ph

OH  

(82) 
 

(R)-(-) 

HO2C Ph

OH  

35; 
36* 

NMeN

MeO

Me MeO

O

Ph

 

H2/Pd-C (93) 
 

(R) Ax

O
Ph

OH  

(86) 
 

(R)-(-) 

HO2C Ph

OH  

36* 

NMeN

i-BuO

Me MeO

O

Ph

 

H2/Pd-C (98) 
 

(R) Ax

O
Ph

OH  

(96) 
 

(R)-(-) 

HO2C Ph

OH  

36* 

N

Ph
O

O
CO2Bn Zn 56(66) 

 
(S) Ax

O
Ph

OH  

(70) 
 

(S)-(+) Ph

OH

O

Me

 

17* 
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