METHOD [:

. Alkene Reduction by HAT (Shenvi, Herzon) siaslLaH

of the week
R H' R H' R X M]— H X
R’ hydrogen atom transfer (HAT) R’ HAT R’ M R HA R H
R R
Shenvi’s Conditions: Herzon’s Conditions:
H Me o Col(acac),, PCys, DTBMP, o
- . TBHP, Et,SiH, 1,4-CHD 78%
tBu tBu Me  + tBu H or > Me
O/\|/ Co(acac),, TBHP, 0/\r
H Hoo, Ho g cl Et,SiH, 1,4-CHD 62% cl
eO MeO

Yield (A:B):
100% (21:79)
100% (32:68)
86% (84:16)
69% (86:14)

Conditions:
PtO,(9 mol%), H, (2 atm), AcOH
RhCI(PPh); (5 mol%), H, (1 atm), PhH, 18 °C
Mn(dpm), (10 mol%), PhSiH; (1.0 eq.), TBHP (1.5 eq.), iPrOH (0.5 M), 22°C, 1 h
Co(dpm), (10 mol%), PhSiH; (1.0 eq.), TBHP (1.5 eq.), iPrOH (0.5 M), 22°C, 1 h

f\/\ HSM;\Me

OTBPDS

Examples from Scope:

Jd, S

X = OEt (70%)
X = N(OMe)Me (92%) 49% 72% 40%

X = SCqqHas5 (99%) y
N HN—2" )
0 PO
Cl 0]
Mej Mej
Me

69% 90% 56% 56%
J. Am. Chem. Soc. 2014, 136, 1300. https://doi.org/10.1021/ja4123429

Modification:
- Showed alcohol solvent serves as an accelerating

H, Me substituent on the silane reductant
3‘~0)\ ve - Directuse of Ph(iPrO)SiH, allows for: decreased
©/ catalyst loadings (0.05 mol%) and reaction

temperatures, use of aprotic solvents, and broader
FG tolerance

J. Am. Chem. Soc. 2016, 138, 4962. https://doi.org/10.1021/jacs.6b02032

OHC\M;\Me

Examples from Scope:

O O

X = Cl (71%) x Br (78%)
X = F (64%) =1(61%)
0 Br
PMP\( Cl /\)\
Br
04<:>_< BzCHN
Cl
72% 41% 51%
J. Am. Chem. Soc. 2014, 136, 6884. https://doi.org/10.1021/ja502885¢c
Trapping the Intermediate Radical:
Co(acac),, Et3SiH, DHB, TBHP,
T \ I/I tl'ap T \ III
/ p trap = p-toluenesulfonyl bromide i X "
diodomethane X =Br, I. SePh
Se-phenyl 4-methylbenzenesulfonoselenoate Y
Examples from Scope:
X Me Cl Br
Me Me Me
PMPCOZ/\|/ /\/i\ PMPCOz/\I/ PMPCOz/\i/
PMPCO, Me
Me X Br Br
X = Br (95%) X = Br (85%) 93% 91%
X =1(89%) X =1(29%)

X = SePh (89%) X = SePh (81%)

Chem. Sci. 2015, 6, 6250. DOI: 10.1039/c5sc02476e
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Selected Examples:

J. Am. Chem. Soc. 2014, 136, 1300. https://doi.org/10.1021/ja4123429

M Me M Me M Me
e e e
Me  pio n Me  Co(dpm) (10 mol%), “Me
2 M2 TBHP, PhSiH; '
y 94%, 11:1.dr. 77%, 6:1 d.r. ,
Me” “Me Me Me” Me
Me
Me Me |- HS(CH),SH
€ 2 Raney Ni
63% 49%

. )

Me™ ‘Me
Synth. Commun. 1987, 17, 431. https://doi.org/10.1021/ja4123429

MeO,C Me 0

Me  Mn(dpm)s,
TBHP,
PhSiH,

75%

MeOZC\ Me o
mitrephorone A

MeOzC\ Me OH

MeO,C Me OH

MeO,C Me O
mitrephorone B
J. Am. Chem. Soc. 2019, 141, 19589. https://doi.org/10.1021/jacs.9b11646

H Me
\/\
R
Q e ~ Me
o NH o
Me

=
B
HN N —> MeO,C =
H ' "Me
Me TFAN
o

Me

SO; Py,
DMSO, \/K/
DIPEA;

then NaOH

60% Fe(acac)3
(over 2 steps) PhS|H2(OlPr
1. KHMDS H Me
2. //—\ Me
Li OEt _0
then HCI;
3. Hy, Pd/CaCOg; A H
then PhyP=CMe, Me
N
24% (over 3 steps)
OH

emindole SB

J. Am. Chem. Soc. 2015, 137, 15410. https://doi.org/10.1021/jacs.5b11129

Me

Mn(dpm),,
PhSiH;

BH3;
H,0, Me;NO;
PhIO;
DMP

arborisidine

J. Am. Chem. Soc. 2019, 141, 7715. https://doi.org/10.1021/jacs.9b03248
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