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Abstract of Thesis
Lignans are a diverse and structurally complex class of plant-derived

enantioselectiveTishchenko reaction

natural products. These compounds are widely distributed in various b rsu “yH (59t

plant species. They are renowned for their wide array of Z:C:KT PSOHT’ &CXM
pharmacological activities. Our group has developed an Ir-catalyzed, 1 1 EPH“C‘E’;"%%’T’C“‘ @ moi% s e
environmentally friendly asymmetric Tishchenko reaction of foselective oidative

meso-dialdehyde and oxidative lactonization reaction of meso-diol Ho/»,,Co o 59 ';;a‘ K ><
(Scheme 1) 12, | studied the application of these reactions in the Moo e e ~
synthesis of lignans and reported the enantiodivergent synthesis of 2 92%, 79% o0

Scheme 1

lignan compound enterolactones.

Arctigenin is classified as a lignan which is isolated by Shinoda et al. from burdock in 1929. It exhibits
potential therapeutic effects against inflammation, infections, metabolic disorders, and dysfunction of the
central nervous system. | succeeded in the asymmetric synthesis of it using Ir catalyzed Tishchenko reeaction.

We investigated a process starting from lactone 3 (Scheme 2)4 Optically pure 3 can be obtained via

I, (7.5 eq) TBDPSO

TBDPSO TBDPSO
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quant quant
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OMe
" 13: tanegool
[a]D?° +54.7956 (c 0.45, CH3OH, 85% ee)
Scheme 2. asymmeric synthesis of (-)-arctigenin Scheme 3. asymmeric synthesis of tanegool lit [a]D?° +64.7 (¢ 0.45, CH;OH)

recrystallization. cis-Diol 4 was obtained by hydrogenolysis of lactone 3 under neutral conditions and the
converted to the diiodide intermediate with preformed iodine-phosphine reactive species. Olefine 6 was
obtained after SiO, worked up. Then, follow Negishi coupling and Rh catalyzed 1,4 addition afford arctigenin
in 77 % yield with 8:1 trans/cis ratio. Then, pure (—)-arctigenin was obtained by HPLC purification.

Tanegool is a type of lignan compound that can be isolated from T. liukiuense, H. annuus, and other sources.
It exhibits biological activities such as anticancer, antioxidant, and antibacterial properties. | investigated the
asymmetric synthesis of it using Ir-catalyzed oxidative lactonization (Scheme 2). The reaction of TBDPS
protected substrate 8 provided 9 with 89%ee. Subsequent methanolysis using the weak organic base NEts
yielded compound 10 in 69%. Compound 11 was obtained by deprotection of 10 under acidic condition. Ring
cleavage/ring closure/hydration yielded compound 12 in quantitative yield with a 2.2:1 dr ratio. The final
reduction using LiBH4 gave tanegool in 81% yield.

1) Suzuki, T.; Morita, K.; Matsuo, Y.; Hiroi, K., Tetrahedron Lett. 2003, 44, 2003. 2) Ismiyarto; Kishi, N.; Adachi, Y.; Jiang,
R.; Doi, T.; Zhou, D.-Y.; Asano, K.; Obora, Y.; Suzuki, T.; Sasai, H.; Suzuki, T., RSC Adv. 2021, 11, 11606. 3) R. Jiang,
Ismiyarto, T. Abe, D.Y. Zhou, K. Asano, T. Takayoshi, H. Sasai, T. Suzuki, J. Org. Chem. 2022, 87, 5051. 4) Jiang, R.; Zhou, D.
Y.; Asano, K.; Suzuki, T.; Suzuki, T., Tetrahedron 2023, 133, 133287




R X
ML EREOEROEF KL OHYH

£ 4 ( wo )
(k) Ii9 4
+ % i PN
mcEamLE | @A Bz DA
S Bz 75 1 T
Rl 2 W it MR
RXBEORRENEE

RAIBERFZE I BT, HAEMAL AW 2 MR AR5 ST 2 HiEm ORI ITwmEIC 2RO ) —~L
EFERGEZON TV ZENnL MO THERGETH D, BARLFICEONTIE, BEFM
PEOBROEELAINTEY, BEWRBREZZET L7 ) =27 I A M) —O B2 723 S BE
TR NEANATON TN D,

FALRFEE L. B 7 v — 733 U 7o b BOR & 3% T BOS 28 e i I2AT 9 2 & TR B BOG K&
ONE TE R TARRKT 5 Bl Al 2 76 U 720 43 F- A FT Tishehenko SOS O A AIVE 2 73 72 O I HUREE
EMAEAEMTH DY 7 AMEEH D enterolactone DA EHRE L TWVDH, X LITAAKTITILA
MIZEAZ2MEE 2SR A L, BIROR-E A VONEEZRE L, RCXF 7 AENPLW GO =
FUFAE—ERRT T TFATANRN—T 2 FERERE LTS, EHAMRIZLAER
7B S W D arctigenin & Tl enterolactone G RIZE W THELNTZREIAERN TH > T2/ EW
DRHAESN, BRd &K=y b2 AT HMOY 7 F USSR, KV ILHAEOEWE
RERF A SN TS, RAEKTIEIINETRKAMERLTEHE VAL TWRNSTZRED v
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v 7Y 7RG T, %I Rh 2 D 2 AR A INEOSIE T arctigenin &2 ER L TV D,
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