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Y. NUMAIJIRI, B. P. PRITCHETT, K. CHIYODA, B. M. STOLTZ* (CALIFORNIA INSTITUTE OF

TECHNOLOGY, PASADENA, USA)

Enantioselective Synthesis of a-Quaternary Mannich Adducts by Palladium-Catalyzed Allylic Alkylation:

Total Synthesis of (+)-Sibirinine
J. Am. Chem. Soc. 2015, 137, 1040-1043.

Palladium-Catalyzed Asymmetric Synthesis
of a-Quaternary Mannich Products

Category

Metal-Catalyzed
Asymmetric
Synthesis and
Stereoselective
Reactions

Mannich reaction

allylic alkylation

palladium

CF3
NHBoc
0 Pda(dba)s (5 mol%) O NHBoc
L1 (12.5 mol%) XNY O
X 0/\]/ PhMe, rt., 12-48 h \\>
kM/Y Z kM/Y z P N—
n n —:
F3C 2 /T
Selected examples: L1
NHB
0 NHBoc ¢} 0C 0 NHBoc (e} NHBoc 0 NHBoc
Ph x K/o
91% yield 93% yield 98% yield 74% yield 92% yield
90% ee 87% ee 82% ee 93% ee 99% ee
Natural product synthesis:
NHCbz
oo Pd,(dba)s (2.5 mol%) QO NHCbz 4 pigaL, -78°C QAc_.NHCbz
2. Ac0, py, 60 °C - w
NG L1 (6.25 mol%) RN 20, py SN
o PhMe, r.t., 24 h
94% yield
86% ee
Cy,BH, THF, 0 °C ?AC NHCbz 1. MsCl, EtzN KOH, NH,NH,-H,0
then NaBO3-4H,0, H»0, r.t. "‘\‘\/\OH 2. NaH, THF, reflux ethylene glycol, 120 °C

86% yield in 3 steps

L=<

1. MeCHO, 3 A MS
2. MCPBA

77% yield
(—)-isonitramine

(+)-sibirinine

89% yield in 2 steps

07\0Me
N: -

92% yield in 2 steps

Significance: The authors present a palladium-
catalyzed enantioselective decarboxylative allylic
alkylation of five-, six-, and seven-membered ke-
tones, lactams, and other heterocyclic systems.
A series of a-quaternary Mannich-type products
were prepared with excellent yields (up to 99%)
and enantioselectivities (up to 99% ee).
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Comment: The two-step sequence of (1) Mannich
reaction followed by (2) enantioselective decar-
boxylative allylic alkylation serves as a novel strat-
egy for the facile access to asymmetric Mannich
adducts, possessing additional enolizable posi-
tions and acidic protons. This method was applied
to the total synthesis of (+)-sibirinine.
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