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Representative bis(cyclotryptamine) alkaloids.

2 x tryptamine C,, alkaloids

(—)-calycanthine (5) (+)-perophoramidine (6) psychotriadine (7)
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PINNICK OXIDATION

Mechanism: '°°
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Hydrogenation of Alkenyl Halides to Alkyl Halides
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Cl Cl
10b caulamidine A (1)
Entry Conditions Reaction Products @
1 TFA, Et3SiH, DCM 10b
Ho, PtO,, AcOH/EtOAC 10b, 9 (14%), 1 (6%)
3 Fez(OX)S, NaBH4, EtOH,H2O 10b
4 Co(acac),, Et3SiH, 1,4-CHD, TBHP, n-PrOH, air 10b
5 Fe(acac)s, PhSiHz, PhSH, EtOH 10b
6 Mn(dpm)s, PhSiH3z, TBHP, -PrOH 10b
72 Mn(dpm)s, Ph(i-PrO)SiH,, TBHP, i-PrOH 10b, 1 (trace)
8° Mn(dpm)s, Ph(i-PrO)SiH,, TBHP, i-PrOH 10b (21%), 1 (15%),
22 (16%), 23 (9%), 24 (7%)
99 Mn(dpm)s, Ph(i-PrO)SiH,, PhSH, i-PrOH 10b (62%), 1 (12%)

10¢ Mn(dpm)s, Ph(i-PrO)SiH,, PhSH, B(Oi-Pr)s, i-PrOH  10b (24%), 1 (49%)"

aYjelds determined by 'H NMR analysis. °Mn!"" (5 mol%), silane $2 equiv.), TBHP (2
equiv.). ‘Mn'!" (2 equiv.), silane ﬂ4 equiv.), TBHP (2 equiv.). “Mn'!! (2 equw) silane
(2 equiv.), PhSH (2 equiv.). ®Mn'" (10 equiv.), silane (10 equiv.), PhSH (10 equiv.),
B(Oi-Pr); (2 equiv.), with ag. NH,OH workup. /Isolated yield. TFA = trifluoroacetic
acid, TBHP = tert-butyl hydroperoxide.

5
N
me °F" o
cl
Me cl




Entry 4

JAIC'S

JOURNAL OF THE AMERICAN CHEMICAL SOCIETY

pubs.acs.org/JACS

A Method for the Selective Hydrogenation of Alkenyl
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Hydrogenation of Alkenes via Cooperative Hydrogen Atom Transfer

R 10 mol% [ #1555 R H
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Development of a Cooperative Hydrogen Atom
Transfer Catalyst System

H
10 mol% B ikl H
PR VR - Ph/\)\/

2 equiv. PhSiH;

1 EtOH, Ny, 23 °C, 26 h 2
entry deviation from conditions yield (%)
1 none 93¢
2 no Fe(acac), n.d.
3 no PhSH 27
4 under air 487
5 dodecanethiol instead of PhSH, 72 h 43
6 Mn(dpm); instead of Fe(acac)s; 30



Proposed catalytic mechanism for hydrogenation via cooperative
hydrogen atom transfer (CHAT)
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Potential catalytic cycle leading to inefficient hydrogenation
under sole catalysis by iron.
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® = deuterium
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