u

) <

The University of Osaka
Institutional Knowledge Archive

Title Enantioselective Oxidative Cyclization Using
Palladium-Spiro Bis (isoxazoline) Complex

Author(s) |Suman, Chandra Mohanta

Citation |KFRKZ, 2011, HIHX

Version Type

URL https://hdl. handle. net/11094/58594

rights
ZENSA VI —3v NMAHDHFEIESATWAW
2, HXDEEDHE AL TVWEYT, 2XDTF
Note | ECEZDBAR, <a

href="https://www. Library. osaka-
u.ac. jp/thesis/#closed”> KR KFEDIEBLEHHRTICD W
K/ TSREI W,

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



—¢al—

[40]
N ¥ OB A X ¥ F ¥ KI
Iis 4%  Mohanta Suman Chandra
FLoHEgrHosts o4 (B %)
o R OF v B 24335 5
FMESEA N P23 H25H
R G o B A EBANE 4 55 1 RS
BEAFZE R b A

% AL @ 3 %  Enantioselective Oxidative Cyclization Using Palladium-Spiro Bis

(isoxazoline) Complex

ST L-AEOERA VA XYV V#EGFZAVDBRILHTFRL

RISDEIFE)

RS = B G )
¥ e kW

(JI4)
oo AR FL B Ok B R Bk iz
ez wE A
WX AR DOEE
Prof. Sasai and co-workers have developed a unique chiral ligand possessing isoxazoline M
coordination sites on a rigid spiro backbone, SPRIX.! The good affinity of SPRIX towards ; er"" \_skH iPr
2 f x

Pd(Il) and its high stability under acidic, basic, and oxidative conditions have realized a
variety of enantioselective catalyses.? The distinguished utility of SPRIX encouraged me to

explore a new asymmetric Pd catalysis.

o
In the first part of my work, I disclosed Pd(OCOCF3), (10 mol %)
. . Re (M,S,S)+-Pr-SPRIX (12 mol %) =
a new enantioselective Wacker-type pbenmqumne(z ) Xz o *R1
2

diglyme (0.2 M), 25 °C

cyclization of 2-alkenyl-1,3-diketones 1
using the Pd(II)-SPRIX catalyst.> In ‘

oxidative cyclization of 1, 7,8-dihydro-

Pr NN Nog i
(M,S,S)-i-Pr-SPRIX

R2
up to84% ee

it

2H-chromen-5(6H)-ones 3, which proved
to be racemized under standard conditions, G R‘ éﬁl é@j\,

were suspected as initial products. I

envisioned that isomerization of 3 to 6,7-dihydro-2H-chromen-5(3H)-ones 2 via a m-allyl Pd intermediate 4 would

overcome such a drawback. Indeed, the reaction of compound 1 proceeded smoothly in the presence of a catalytic amount

of Pd—SPRIX complex to give optically active 2. Thus, substrates 1 were treated with 10 mol % of Pd(OCOCF;),, 12

mol % of (M,S,S)-i-Pr-SPRIX, and 2 equiv of p-benzoquinone in diglyme at 25 °C to afford the desired chromene

derivatives 2 in good yields with up to 84% ee.
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In the second part of this work, I have

R K PJ(OAC), (10 mol %) o (o}
developed an enantioselective 9 RE  (11,5,5)-Pr-SPRIX (15 mol %) OAc
cyclization/diacetoxylation of alkynyl @ / W» q;z q’f
cyclohexadienones 5  catalyzed by gi<g 0, (1atm), 60 °C, 40h R? o OAc R! o) OAc
Pd-SPRIX complex. In 2009, Harned et al. 5 6 7
reported a racemic  synthesis of up o 58% ee

compounds 7 through a Pd-catalyzed cyclization of compounds 5 which involved an initial acetoxypalladation of the
alkyne component, a subsequent migratory insertion, and a final protonolysis of the resulting Pd enolate.* When I applied
SPRIX to the above reaction for the synthesis of optically active compounds 7, an additional acetoxylation took place
amazingly in place of the final protonolysis. Thus, substrates 5 were reacted in the presence of 10 mol % of Pd(OAc), and
15 mol % of (M,S,S)-i-Pr-SPRIX under an oxygen atmosphere (1 atm) in a 9:1 mixture of AcOH-toluene at 60 °C to give
diacetoxylated products 6 in good yields with moderate enantioselectivities.
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