Sarlah Group

SOTW: (-)-Pseudolaric Acid B
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X = Me, pseudolaric acid A
X = CO,Me, pseudolaric acid B

Pseudolarix kaempferi Gordon

-Pseudolaric acids are diterpene acids isolated from the bark of Pseudolarix kaempferi Gordon.
-The extract of the root bark is a Chinese herbal medicine called tujinpi and is used against

fungal infections of the skin and nails.
-Pseudolaric acid B has a much higher activity than other pseudolaric acids.

-It is a potent antifungal, antifertility and cytotoxic agent. It inhibits angiogenesis in tumor cells,
i induces apoptosis in human melanoma cells and inhibits the polymerization of tubulin in

multidrug-resistant cancer cell lines.

-Two total syntheses of pseudolaric acid A have been reported (Chiu, Angew. Chem. Int. Ed.
2006, 45, 6197 and Yang, Org. Lett. 2011, 13, 2630) while the only synthesis of pseudolaric
acid B was reported by Trost (J. Am. Chem. Soc. 2007, 129, 14556, article: J. Am. Chem. Soc.

1 2008, 130, 16424).
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Radial cyclization of selenocarbonates:
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Rh - Wender, J. Am. Chem. Soc. 1995, 117, 4720-4721 Bachi, J. Org. Chem. 1992, 57, 4696
Ru - Trost, J. Am. Chem. Soc. 2000, 122, 2379-2380 First report by Corey: J. Am. Chem. Soc. 1987, 109, 6187
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Forward synthesis:

1.4 mol% [Ruly(p-cymene)],

1. TBSCI, imid. DMAP, DMF
2. DIBAL, PhMe, -78 °C

1. MePh3P*Br’, PhLi, LiBr, THF,

1. KOTMS, PhMe, 120 °C,
then Me,SOy, buffer
TsOH : i-ProNEt = 1:2

2. DMP, NaHCO3, CH,Cl,

59% overall
3.DDQ, pH =7, CH,Cl,
76%

O O 2.8 mol% (R)-BINAP, 40 °C OH O 3. TMSCHN,, LDA, THF, -78 °C OTBS then PhLi, LiBr, A, -78 °C,
1800 psi Hy, MeOH, CH,ClI, then TMSCI, 73% overall ‘ | then HCI, then KO¢t-Bu
Me O 95%, dr > 95:5, >90% ee M€ O Colvin rearrangement ~ Me H Schlosser-Wittig reaction
Noyori asymmetric 4. PPhg, |, imid. PhMe, 90% 7] 2. K,CO3, MeOH, 58% overall
hydrogenation with DKR |||
TMS
1. m-CPBA, NaHCO; 1. TBAF, 3 AMS 11 mol%
, OTES OTBDPS
CH,Cly, =20 °C 4 _ THF, 94% o/ [(CgH19)Rh(COD)]SbFg
2.LDA, THF, 0°C  'Eo0 2. TESCI, imid. DCE, 88%, dr = 15:1 TBSO,
72% overall H DMAP, DMF, 85% [5+2] cycloaddition
Me Me H
1. CDI, THF, quant.
1.DDQ, pH =7, CH,Cl, 2. Ph,Se,, NaBH,4, DMF, 76%
OTES 2. MnO,, KCN, AcOH, 3. PMBOC(NH)CCI3, PhMe Oi SPv
TESO MeOH, 85% overall |, CO,Me _ 2 mol% Sc(OTf;, 0 °C, 94% e |
3. TBAF, AcOH, THF, 87% - BuzSnH, PhH, 70 °C
Me H OH Me H OH 1,1'-azo(biscyclohexane) COzMe
carbonitrile, then DBU, 85%
1. Ac,0, 8 mol% Sc(OTf)3
0°C, 98%
2. 5 mol% Pd(PPh3),Cl, 1. TMS—==—CCeClye2LiCI

BuzSnH, THF, 90% THF, -78 °C, 87%
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pseudolaric acid B
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2. 20 mol% [Bu,Sn(SCN),]O

PhMe, 130 °C, 94%
Otera's catalyst

3. 25 mol% Pd,dbag, i-PrNEt
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1. TBDPSCI, imid. THF, 92% A
OTBS/_ : : 2. Et,Zn. DME, CH,ly, CH,Cl,, —10 °C :
-Ny 72 ' Ho — OH Charette's auxiliary, , 91%, >90% ee - Ox. OTBDPS
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