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OBn Conditions

16
Entry Catalyst Ligand Base Additive T (°C) C‘;;‘}"f’lig:’faiiiz;d Yield (19)  Yield (20) 18 ( minor diastereomer)
1 Pd(dba), PCys KsPOs -  rtto100 0 36% 60%
2 Pd(OAc): PPh;  NEt; - rtto 100 43% (2.5:1) 16% 35%
3 Pd(PPhi)s - NEt; - 100 59% (3.7:1) 13% 20%
4 PA(TFA):  ppp,  NEt - 100 66% (2.6:1) 12% 18%
5 Pda(dba)y  pph;  NEG - 100 52% (4.0:1) 27% 18%
6 Pd(TFA), PPh; NEt3 3 100 80% (2.9:1) <5% <5%
7 PAd(TFA) PPhy  NEt; 4 100 65% (3:1) 11% 19%
8 Pd(TFA), PPh; NEt3 S5 100 75% (3:1) <5% <5% o
9 PATFA), PPh; NaCO; S3 100 28% (3.6:1) <5% <5% 20 (via 8-endo-type Heck)
10 PA(TFA), PPh; DIPEA 3 100 60% (3.1:1) 10% 25% 2 o
1119 PA(TFA), PPh; NEt; S3 100 0 0 28% (rzo_ﬁ
12 Pd(TFA). - NEt;  S3 100 0 0 0 . o
13 Pd(TFA), PPhs - S3 100 23% (3:1) <5% <5% o
1414 Pd(PPhs)s - NEt; S3 100 0 0 24% @:«NH
15 Pd(PPhs)s - NEt; 3 100 84% (3.3:1) <5% <5% 5‘2?0
16 Pd(PPhs), - K:PO;,  S3 100 48% (4:1) 22% 13% s4
17 Pd(PPhs)s - DIPEA 3 100 86% (4:1) <5% <5% /
[a] All reactions were carried on 0.02 mmol, catalyst (10 mol%), ligand (20 mol1%) in MeOH (2 mL) and were purged with carbon monoxide (CO @inn
balloon) for 20 seconds then placed into a preheated 100 °C oil bath. [b] Usingthe CH2Br» as an intemal standard to determine the yield of all . o

reactions. [c] The ratio of stereoisomer was determined by H-NMR. [d] Replace CO source with S3.
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SAEGUSA OXIDATION
(References are on page 667)

Saegusa (1978):

. PA(OAG) 0 Pd(OAG), ~P
1 2
R'  OSiMe; (0.5 equi) 1 NG ) esio (0.5 equiv) o:<j
P ) " - R - R €30l i . )n
© o | i | R PR | e
silyl enol ether  GH;CN, r.t., 2-30n  |Ketone or aldehyde silyl enol ether ~ CHZCN, r.t,, 2-30h Cyclic ketone

Catalytic process (Larock modification,1995):

Allyl enol carbonate modification:

R!  OSiR; Pd(OAC), 0 o Pd(OAC), (cat.) 0
o B (E B_(E)
A (10 moi%) INGE N N dppe A
R 0,-atmosphere o -CO, R - R
DMSO, 25°C, 72h | 0-p-Unsaturated 1/%/]\ ) o.B-Unsaturated
ketone or aldehyde R R ketone or aldehyde
R'2 =H, alkyl, aryl; SiR; = TMS, TBDMS; n = 1-7
Mechanism: ">’
When substoichiometric/stoichiometric amounts of Pd(OAc), is used:
2
Me;SiO._ _R? OAc , 0. R 0. _R? Ox-R
g i - Me3SiOAc (AcO)Pd(N~ A
||-——-Pd N B I _— (ACO)Pd(”) ! — |
OAc %] “%] (AcO)Pd™
4
R R R R
alkene-Pd complex - oxa-n—allylpalladium -
B-hydride elimination g (E) o reductive elimination re-oxidation
> ; ,\)L ) + H(OAc)Pd™ Pd© Pd™
R - R - HOAc
When the oxidation takes place under an oxygen atmosphere with catalytic amounts of Pd(OAc),:
HOAc OH i
PAO + 0, —= pd] | ——Cu Ac0-pdih—g” _MesSIOAC | py(oAc),  + HOOSIMe,

re-enters the
catalytic cycle



Conditions

Entry Conditions Resultl]
1 Ipr.HCl, CuCl, ‘BuONa, (EtO);SiH, PhMe, 23 °C S9 (40%) + S10 (26%)
2 L-Selectnnde, THF, -78 °C Decomp.
3 MAD, L-Selectride, PhMe, -78°C to 23 °C NR
4 [(Ph3P)CuH]s, PhSiH3, PhMe, 23 °C S9 (58%) + S10 (24%)
5 RhCI(PPh3)s, Et3SiH, DCE, 0°C to 35 °C S9 (70%) + S10 (13%)
6 RhCl(PPh3);, H2 balloon, DCM, 23 °C S9 (68%) + S10 (10%)
7 Crabtree catalyst, H balloon, DCM, 23 °C NR
8 Crabtree catalyst, H> (3.0 Mpa), DCM, 23 °C NR
9 KO;CN=NCO;K, HOAc, MeNO, 0 to 60 °C NR
10 NiCl -6H20, NaBH4, MeOH, 0 °C 24 (86%)
11 Pd/C, Hz balloon, acetone, 0 to 23 °C 24 (90%)

[a] NR = no reaction, MAD = methylaluminum bis(4-bromo-2,6-di( tert-but ylphenoxide).
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Entry Conditions Ratio™ Yield®
28/29
1 Fe(dmp)s, PhSiHs, Oz, PrOH, rt ~ NR
2 Co(acac)z, PhSiHs, Oz, 'PrOH, rt 1:1.2 48%
3 Mn(dmp)s, PhSiH3, Oz, PrOH, rt 1:1 82%
4 | Mn(dmp)s, PhaSiHz, Oz, PrOH, rt 1:1 36%
5 | Mn(dmp)s, (EtO)sSiH, Oz, PrOH, rt - NR
6 | Mn(dmp)s, PrsSiH, Oz, PrOH, rt ~ NR
7 | Mn(dmp)s, Ph(PrO)SiHz, Oz, 'PrOH, rt 1:1 80%
8 | Mn(dmp)s, PhSiHs, Oz, 1,4-dioxane, rt 1:1 15%

[a] All reactions were performed on a 0.005 mmol scale. [b] Ratio determined
by crude "H-NMR. [c] Combined yield of 28 and 29. Mn(dpm)z = tris(2,2,6,6-
tetramethyl-3,5-heptanedionato)manganese(lll); NR = no reaction.



Mukaiyama Hydration
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Entry Conditions Result!?]
1 LiBH4, THF, -15 °C to 0°C NR
2 NaBH4, MeOH, 0 °C to 23°C NR
3 NaBH4, CeCl3-7H20, MeOH, 0 °C to 23°C NR
4 L-selectnide, THF, -15 °C to 0 °C NR

[a] NR=no reaction
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a: H.SO,, 2 N; b Li, NH,, THE, ~78°C, 20-100 min N+ J. Chern., 1993, 71, 634.
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YAMAGUCHI MACROLACTONIZATION
(References are on page 714)
Yamaguchi macrolactonization:
solvent n
(1. 1 equw) high dilution 0
COCI THF rt., 2h DMAP (xs.)
f||ter off slow addltlon 0
NR3-HCI Medium- or
hydroxy acid 2,4 6-trichlorobenzoyl Syrlnge pump large-ring
chloride (1.1 equiv) reflux lactone
mixed anhydnde
Mechanism:
Formation of the mixed anhydride (R = 2,4,6-trichlorobenzoyl): cl cl
OH nucleophilic OH OH O
.e R acyl substitution + NEt;
o;/L/>:f?3 - o_Ccl -
n . cl n R - NEtsHCI 0] Cl
:OH .0 o ¥
H ® © O
tetrahedral intermediate mixed anhydride
Formation of the macrolactone (R = 2,4,6-trichlorobenzoyl):
NM92
R NMe, NMe;
5 C G > s
0 | 0 | Oﬂ
) @y -
B Y — ok Yo RN |owe n
— © 8 _n® Medium- or
(Qn  OH n  OH @‘\Dj‘ large-ring
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n
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