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4. Additon reactions to C=0 bonds 3
Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product —> Product Refs
(config) (config)
REDUCTION
a-Alkoxy ketones
o) ZnBH, 96(84) ?H 1
Oo._.O - - -
[l e (s) Pme
OBn
a-Keto aldehydes
Me NaBH 85-100 Me 2*
B e ) (94) Y - -
Me Nﬂ OH
0 )
Me
Me Zn(BH >98(99 Me 98 Me 3
T Gk T e B
© (S) OH (S)-(+) OH
Me NaBH,/YCl, >98(97) Me (94) Me 3
LT A7 . HOTY[
€ (R) OH (R) OH
0 Li(s-Bu)sBH 90(96) Me 4;5*
Ph{_0O MgBr, AX” - -
/[ Me (R) OH
N
Me Tos
O Li(s-Bu)sBH 98(>99) _~_-Me 4; 5*
Ph{_© Kriptofix 211 — = AXT Y - -
/[ Me (S) OH
N
Me Tos
Me OBn Li(s-Bu);BH >08(86) OBn 6; 7*
Me SW (R) A"
o) OH
Me
l\\/l\e OTIPS Li(s-Bu);BH >98(66) OTIPS 6; 7*
ez SN ©) A
[e) OH
Me
l\‘/l\e OTIPS DIBAH >98(80) OTIPS 6; 7*
el Sy R
(o) OH
Me
Ph\ NaBH,/CeCls 100(95) O, 53 O, 8; 9*
{O O\\Pth R_> PPhy S—> <\S PPhy
Me— \ (R)-(-) A (8)-() s
Tos ) OH OH
Zn(BH >98(99 98 3
Q\So 5 n(BH): _(>) Ax4\i/Et L» Ho/\i/Et
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Yy
Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product — > Product Refs
(config) (config)
Meﬁoﬁ\FEt Zn(BH,), 98(99) AxA/Et (98) HO/\_/Et 3
O (S) OH (S) OH
Et NaBH./YCI >98(96) Et (92) Et 3
ST e T A 2 WY
Me (0] (R) OH (R) OH
Et NaBH4/YCI >98(85 Et 3
Mo 785 CR W - -
O (R) OH
Me Li(s-Bu)sBH (55) AXM 6; 7*
M7 ~S e OH  OBn - -
O OBn
Me
I\\/I\e DIBAH >08(83) AXZ 6; 7*
O OBn
Me
Me Li(s-Bu)sBH (66) AXM 6; 7*
E%Lso ® on oms )
O OTMS
Me
Me Li(s-Bu)sBH (88) AXM 6; 7*
Me/Ls OH OTIPS i -
o} (S)
O OTIPS
Me
Me DIBAH (88) Axm 6; 7*
o}
O OTIPS
Me
Me Li(s-Bu)sBH (56) A 6
O OTBDMS
Me
Sﬁ\ri-Pr Zn(BHa)2 78(88) " o~ Pr (76) Ho P 3
~0 _— = _— =
Me © (8) OH (S)-(+) OH
gs i-Pr NaBH.4/YCl, 98(83) Ni-Pr (66) /\‘/i-Pr 3
~ AX HO
O D —— _—
Me O (R) OH (R) OH
~0 —_— X= 2 —_— H
Me © (S) OH (S)-(+) OH
Sﬁri-Bu NaBH4/YCl; >98(85) AP i-Bu (66) HO i-Bu 3
M€ (0] (R) OH (R) OH
I\\ll\e L-Selectride 95(91) AXNC1OH21 steps OHC.__C1oH21 10*
—7 C1oH21 T = 70(97) E
Me Sw (S) OH . OMOM
(o} (S)-(-)
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Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product —> Product Refs
(config) (config)
l\\/l\e DIBAH 98(91) = C1oH21 st((aps) OHC.__CygHp4 10*
_ C1oH21 82(99
VL3 ® o — o
(o] (R)-(+)
Me
Me NaBH 92 Ph 2
Me——Ne _Ph ' B A - -
;’e i () OH
(0]
Me
M NaBH - Ph overall HO,C Ph 11*
° Bn ! AXZ Y 2
Me——ND_Ph — B 48(80) o
YAy =
o) S)
Me
Ph Zn(BH 96(92 Ph 76 Ph 3
ST B O T woTy
Me © (s) OH (S)-(+) OH
Ph NaBH./YCl; 97(91) Ph (66) Ph 3
SJT . A 7 HO™ Y
Mg (o] (R) OH (R) OH
O (i) NaBH./Lil (>99) Ph overall Ph 12
Ph{_0 (i) NaH/BnBr ~ ——= Ax” 70(96) HO™ Y~
[: Ph (R) OBn . OBn
7N (R)
Mé Boc
(0] K(s-Bu);BH 88(>99) Ph 5*
Ph\ o) MgBrz AX/ - -
[: Ph R) OH
7N
Mée Tos
1,2-Diketones
OMe ¢ LiAIH./LiBr >95(96) HQ 13;
‘. o — " - - 14
e " ®R) M@Me
( o
OMe
OMe LiAIH4/MgBr >95(90) HQ 13;
4 o — \ - - 14+
%N e (s) me{ e
{ O
OMe
/OMe o LiAIH4/LiBr >95(96) HQ 13;
/ —_ f - - 14*
‘. Q
[/ N_pp (R) AXi@Ph
{ (0}
OMe
OMe g LiAIH/MgBr,  >95(90) HQ 13;
‘. o — ) - - 14
[/ N_pp (S) Ax@Ph
( o
OMe
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Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product —> Product Refs
(config) (config)
/OMe o OMe LiAIH,/LiBr ~ 95(96) Q OMe steps MeaN— OMe 14*
O\>:\> A on 76(100) . R i
< <§ R)-(+) x@ e —— o={_ )= )-owe
OMe (
([O/ (R-(-)
OMe
/OMe o OMe  LIAIHJ/MgBr,  85(90) HQ OMe steps Me,N OMe 14*
o) \ o A o 74(100) o™ i
' S)-(+) X:O e — » gl e
<\ —4 f%owle (
([O/ (S)-(+)
OMe
OMe LiAIH,/LiBr >95(85) Ax 90(70) WOH 13;
o~ e o O
. » T
o)
owe )
/OMe o LiAIH/MgBr,  >95(85) Ax 13;
”.,. O, D —— OH _ — 14*
/ ee
¢
owe )
ME/U'(\(ME LiAIH, (>99) Me,,, Me 15
o%jo -4 HO/,,QijO
Me,, NMe LiAIH, (>99) Me,, NMe 15*
0%30 ) Ho, O><°
Me, NMe LiAIH, (>99) Me,,, K\rMe 15*
fj ST 10,050
a-Keto acid derivatives
MeO,C O NaBH, (77) O overall HO,C.__Me 16*
] Ve — I me 41(55) e
(N ) A — o
0 OH (S)-(+)
BnO,C O Zn 66(62) 0 17+
- . Me - -
o) OH
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4. Additon reactions to C=0 bonds

Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product —> Product Refs
(config) (config)
MeO, KB(I-PrO)sH 55(91) 0 18

N - . Me - -
P = Ax)kr
N OH
O
Me
MeO

MeO, KBEt;H/LiBr 89(95) 0 (90) HO,C.__Me 18;
Y b 19+
3 - Me N OH
e ®) AX (R)»()
N OH
O
Me
MeO
Me. _Me Li(s-Bu)sBH 70(89) o) 72(100) HO,C.__Me 20*
0 — I wme = on
NHMe 8)-0) A (S)-)
0o
Me. _Me Zn(BH.)2 62(62) o) 20*
o — )H/Me - -
N%{Me (R»() AT
02
)(1 0 oM 25 47(75) o) 21
’ - Me - -
Q N%{Me (R)-(+) ¢
{5 OH
i-Pr
OMe O K(s-Bu)sBH 91(99) L 73(100) HO,C.__Me 20
Me - Me - =
N)H( S) AXT Y (S)-() OH
le} OH
Me.__Me Al-Hg - O - HO,C._Me 23*
Me T M _we Y OH
.0 (S) S (S)(+)
o
(0]
Me_ _Me (Et;CO)AILIH ~ 90(99) o) 24
% s o oM } }
0 OH
Me” o)
(0]
Me
Me (Et:COYAILIH  65(95) o) 24

_—Me M - -
e
270 (R) AX)HO/H
Me™ N
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Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product —> Product Refs
(config) (config)
Me.__Me Li(s-Bu)sBH 95(99) o] 80(97) HO,C.__Me 25*
o 18-C-6 — M e — H
(S) AXT Y (S)-() OH
OH
Ph— Me
PH OH o]
ph O Et 80(>99) 0 26
wo)g('\"e t-Bu+o ALH oy AX)H/MG - -
le} Et /3 OH
Me K(i-PrO)sBH 90(95) o] 27
%’ P AL me R) A
0 OH
M¢€ 0
NHTos Li(s-Bu)sBH 90(98) o) (>98) HO,C.__Me 28
: 0 ZnCl; — )H/Me — e
Me (R) Ax (R»-(+) OH
Y OH
o]
Li(s-Bu)sBH 97 A >98 H M 29
iPh\/PhO oh i(s-Bu)s ©7) X\\\(Me (>98) OzCY e
HoN g >§< R R)-(+ OH
OV Ten (R) 5 (RK-(+)
o7
Me
Et O Li(s-Bu)sBH 75(92) o] 30
‘ N OHMe - Ax)k{Me - -
e 0 OH
Cr(CO)3
K(s-Bu)sBH 62(88) o) 31
. Me - -
QO (s) AX&
O\K‘IOMOM OH
o' Y o
o]
O
Me
K(s-Bu)sBH (98) o] 31
. Me - -
Q () AX&
g |\

K(s-Bu)sBH (73) o} 31
HMPA — Me - -
Q? (R) Ax)k‘/
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o

Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product —> Product Refs
(config) (config)
Me Me LiBH, 98(85) o] 32
Me - > Me - -
! (CHy),COMe R) Ax)k(
OAc OH
0._0
o _o
Bege
Me Me DIBAH 90(66) (0] 32
Me - > - -
i (CHy),COMe ) Ax )K;/Me
OAc OH
0._0
O0_o
Bege
(0] Li(s-Bu)sBH > A >08 HO,C B 29
kPB/PhO b i(s-Bu)s (299) X\\\(Bn (>98) 20 B
HoN™ O % R R OH
07/ Zen R) L R)
O
Bn
i o oA 25 47(85) o) 3 ) ) 21
0 NH Et (R)-(+) Ax
— o) OH
i-Pr
Me. _Me  gonaph  (ECOBAILIH  84(99) o) 89(98) HO,C.__Et 24
/ —_— Et —_— z
hNH (s) e (SH+) OH
OH
Me/ o)
(0]
Et
Me_ _Me K(s-Bu)sBH 89(>99) o) 85(97) HO,C.__Et 25*
° 18-C-6 — I — e
(8) AXT Y (S)-(+) OH
0 Et OH
Ph OH O
Li(s-Bu)sBH > Al >08 H Et 29
iPB/PhO <Ph i(s-Bu)s (=99) x\\\(Et (>98) OZCY
HoN™ "0 b R R OH
T en R) Oh R)
O
Et
Ph Li(s-Bu)sBH 90(98 Ph 97 Ph 33*
o 0 (s-Bu)s (98) o (97) oH |
wo (R) Ax (R)
Me 0 OH OH
Ph Li(s-Bu)sBH 96(98 Ph 96 Ph 33"
w9 (s-Bu)s (98) o (96) oH |
=70 R ®
o OH OH
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Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product — > Product Refs
(config) (config)
Me._ _Me /SOQNaph (EtsCO)sAILIH 97(99) L 89(98) Hozc\;/Pr 24
NH (S) Ax v Pr (S) OH
Q OH
Me' O
)
Pr
O Ph Ph Li(s-Bu)sBH >99 Ax ) >98 HO,C i-Pr 29
R0 o 22 S B ety
H2N O R R OH
T R) . R)
o7
i-Pr
)CL 0 2H+,2é 70(81) 0O ., 21*
. - - iPr - -
o NJH‘(I Pr (R)-(+) Ax
\—< le} OH
i-Pr
t-BuO,C O NaBH, (80) 0] overall HO,C.__-i-Bu 16*
- - . . 82(60) H
N i-Bu ) Ax )%l Bu OH
o) OH (8)-(-)
MeO,C O DIBAH/LiBr - o} overall HO,C i-Bu 34
i-Bu — i-Bu 81(10) b
N (R) Ax _ OH
o) OH (R)-(+)
MeO,C [e) LiBH4/LiBr - (6] overall HO,C.__-i-Bu 16%;
By or — M iBu 85(58) H 34
N NaBH, (S) AXT Y — OH
o) OH (8)-(-)
i 0 2H+, % 70(77) 0 o 21*
| -Bu - -
0 NJS(’( Bu RI-(+) Ax)k‘/
\ O OH
i-Pr
- o ‘ Bn  Li(s-Bu)BH 81(98) o ‘ Bn 97) OH ‘ Bn 33*
I-Fr —_— —_—
5@0 R Ax R)
Me o) OH OH
o O | Bn Li(s-Bu)sBH 88(97) o | Bn (94) OH | Bn 33*
[~To R) Ax ®)
(e} OH OH
o | Cq4Hog  Li(s-Bu)sBH  74(>99) o | Ci4Hog 93(>99) | CqqHog  33*
i-Pr —_— e
wow (R) AX)K‘)/ (R)-() MeOZC\‘)/
Me o) OH OH
0 ‘ C14H29 Li(S-BU)aBH 84(98) o ‘ C14H29 98(96) ‘ C14H29 33*
Ph —_— —_—
%OW (R) AX)H)/ (R)-(-) MeOZC\‘)/
o) OH OH
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Yield(de) Major Yield(ee) Major
Substrate Reagent —> Pre-product —> Product Refs
(config) (config)
MeO,C O DIBAH/LiBr - (0} overall HO,C.__Ph 34
I Bh - Ph 59(66) h
( :N (R) Ax - OH
(o] OH (R)
MeO,C O LiBH./LiBr - (0] overall HO,C.__Ph 16%;
Ph or _ )&Ph 85(87) z 34
N NaBH, (S) AXT Y — OH
(e} OH (S)-(+)
EtO,C O NaBH, - 0] overall HO,C._Ph 34
- 29(37) z
N ©) el — OH
0] OH (S)-(+)
i-PrO,C O NaBH, - 0] overall HO,C._Ph 34
- . 57(46) H
Ny (s) el - OH
0 OH (8)-(+)
BnO,C O NaBH, - o} overall HO,C.__Ph 34
| - . 35(37) H
o ad ©) S il OH
(o] OH (S)-(+)
MeO LiBEt;H 61(97) 0 18
3 - Ph - -
L0 R) AXJ\(
N OH
0]
Ph
MeO
MOMO\ LiBEtsH 92(99) 0 (98) HOchPh }Si
0 (R) AXx (R)-(-)
N OH
0]
Ph
MOMO
(0] NaBH 91 (0] 82 HO,C Ph 35;
Me\/Me 4 (91) (82) 2 Y 36+
N Ph - Ph - OH
MeN~ N (R)-(+) Ax (R)-(-)
O OH
(0] Bn
o) H,/Pd-C (93) o) (86) HO,C.__Ph 36*
Me><Me Ph 2 — Ph — 1
MeN” N R) Ax R*() OH
O OH
o Me
‘o) H,/Pd-C (98) o) (96) HO,C.__Ph 36*
Mo e i e T
MeN~ "N (R) Ax (R)-(-) OH
}—( 0 OH
(0] i-Bu
CO,Bn Zn 56(66) o) (70) N oH 17*
o) — P — < Me
N (S) AXT Y (S)-(+) Ph
o} OH o}
Ph




