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Abstract of Thesis

Ir-Catalyzed Asymmetric Redox Reaction and Utilization for the Synthesis of Natural Products
have been conducted. In the first project, base on our success in developing Ir-catalyzed oxidative
desymmetrization of meso diols!, meso secondary diols’, and Tishclienko type reaction of aldehyde in the
presence of an amino alcohol-based Ir bifunctional catalyst’, We have developed asymmetric Tishchenko
type reaction of meso dialdehydes using chiral Ir complexes to afford enantioriched lactones up to 78%
yield and 91% ee. Moreover, we have applied this reaction to the asymmetric Tishchenko for synthesis
Cydarmycin A and B. Thus, the dialdehyde 2 was synthesized from known diel 1 in 3 steps (that consist:
diphenyl ketal protection using diazonium, dihidroxylation and oxidative cleavege). Asymmetic
Tishchenko reaction of dialdehyde 2, chiral (R,R)-Cp*Ir(TsDPEN), dichforomethane as solvent, K,CO;
(40 mol %) and diphenylphosporic acid (40 mol%) as additive afforded the corresponding lactone in 78%
vield, with 91% ee. Deprotection of diphenyl ketal moiety proceeded quantitatively. Finally, esterification
and elimination proceeded in one step, giving the product cedarmycin with good yield. Optical rotation
showed the same sign as the natural product cedarmycin (A and B) and we have determined successfully
absolute configuration of cedarmicyn show in the scheme 1.
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Scheme 1. The asymmetric Tishchenko reaction for synthesis Cydarmycin A and B

The development of tandem catalytic processes is one of the main subjects for the modern
synthetic organic chemistry. They lead to reduce the solvent, reagent, purification steps for green
chemistry.! Suzuki, ez.al (2005) have reported oxidative desymmetrization of meso-diols using chiral
iridium complex catalysts.® In this second project, The asymmetric tandem coupling of meso-
tetrahydronaphthalene-1,4-diols and an aldehyde using a chiral Ir catalyst have been developed. This
tandem reaction consists of oxidative desymmetrization of meso-diols, aldol condensation with an
aldehyde. The reaction of meso-diol 6, benzaldehyde 7 in the presence of a chiral Ir complex (10 mol %)




and CsOH in THF gave the desired benzylidene ketone 8 in 82% yield with 96% ee. The reaction of
4-fluorobenzaldehyde gave the corresponding fluorobenzylidene product in 92% yield and 98% ee. The
reaction of 6 with aromatic aldehydes such as p-tolualdehyde and 3,5-dimethylbenzaldehyde bearing
electron-donating substituents gave moderate yields with 99% ee. With the efficient multicatalytic
oxidative desymmetrization of meso-diols in hands, we applied this methodology to the synthesis of
catalponol 8 (Scheme 2).° The corresponding dienone was obtained in 87% yield with 99% ee. Finally,
catalponol was synthesized by the regio- and stereoselctive reduction in good yield.
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Scheme 2 The asymmetric tandem coupling of meso- tetrahydronaphthalene-1,4-diols
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“Tr-Catalyzed Asymmetric Redox Reaction and Utilization for the Synthesis of Natural Products”

(A V7 LB LAFEBLEAEEBLORBYEHE~DQIEMN) ELETHImMITICELD TN
B, BMBLEERIE., AHBZPTATe FERGEELT D, ZRNETREAO RV FHRTE
Tishchenko e, A VY VA —AERIGEELETAHIFRFE FI JHERKIETHY . FIAICED THEMER
BObLOTHD,

P, BEFR Y/ 072 v DA L HOBENBRREENS LT A Y IT AT E FO—RNE
FRIEBERES Lz, BoNEAYPTATE R L, FFAT I/ TAa—AHVRFIAIT I
VR FERFRETHAV ST AEEEERL, 91D THFHAF Tishchenko RIS HHETT B Z &
PRI U, BEEIREE, HE BN ZERT52L THEE N%DOFFRBEERL LTS, &K
ETELNAEFTIAT I MRS TEIA Y OF—VOBENT 7 P A{EEETHREA Y T A
I CARTETHIS., BONIBRANEESITHETSH, HAEMNRFHELLTERATE TS S Z
LERLE, ELCHBLERSICELY, HAHEENEZET 5 codarmycin MEOERNEEOWIE.
BLUPDTOMBHTREESRICBEIIL TS,

Tk BREREROMBEAVAERA YT —AORFEFI JEREEAMLE, 75 Fa )t
TEVY 1,4 VA —AETATE FERBELTEIADTIVERMATERETLIHRAAY P U Ll
LAY KB AR A RV, BERIENTMERG L T R ABA R A e bR T -RICRER
FHRElEhke Faxixo ) VEEFERTHIEZRBLTVS, ARGIZES 9% 2B 5RA
ECHET L . FBET VT FUADE ) —NEWEBR 3-AFA-2 7T F— AT LTH TV F—
w%m®%MEﬁ%%m¢é*efa%mA%&m%\%%%fvzzyéﬁfwé X b IARIG
[ BohizUx ) icstL, SEECERFNZE FokovHRbr e bALRIBIC LY, ik
ETHEEMEORSS SHEL T2 catalponol HOEME MR AL MECARTELZLERVEL
TW5, LoT, KLt (%) 0FNRXL LTTHAEESL SO LED D,







