Divergent Total Synthesis of Pleurotinoid Natural Products ('Ii H [o)
. . . . . . . SiMe,Ph Sfeps Me /(
Jin-Bao Qiao, Jia-Yi Pei, Yuxiang Zhang, Qing-Wei Zhang, and Yu-Ming Zhao* - .‘"“"O o
Journal of the American Chemical Society 2025, 147, 44, 40093-40098 OMe
CH,CI OMe
sesquiterpene quinone/hydroquinone-type secondary metabolites o
MeO OMe five pleurotinoids
including pleurotin
Scheme 1. Constmchon of the Tetracyclic Common Intermediate 31
1,6 addition 4 pi electrocyclic ring
¢/}
PhMe,SiCH;MgCi (2 O ¥ 0 N
Q CuBreSMe, TMSCH 16, BF3e0Et, /47| @ .
THF CH;Cl, Im DIPEA, glycol i,
D —— M.M —_— "“ " t /) oMe | Mo |
[40 g scate] 3 M g % (Schame 2A/enlry 14) \ L
P (two steps) OMo
12 15 NoO [2 g scale] MeO
- knol nd i i
-mpﬁmﬂw (not purified) vinylogous T 18
(dr=2.7:1 @C14)
OH
M o 3 H “
B“Q ooltldlne, BrOH P-ABSA, DBU \_2 NaHMDS, HCO,Et
sl‘.,,, PhMa o CH,Cl, ) THF
1Mo sl“M. - — 7
[3 g scale] [5 g scale) Me [6.8 g scale]
OMe
MeO 42% GMe
Wolff rearrangement (two steps)
. 28 25
3 - XL {not purified)
Pd’c Hz l 5% method by Barluenga s
3 ) i
HO. Ph (COCI)2, DMF | Ph | CH,ICI, UBr _Ph DIBAL H H
h Si-ye  CHICh o §ma| MeUTHE sa.M, cu,,cl2 i
° Mg —| © Me ey i )
Mo 0 mg scale] then Ely H H
N alilse e Zn, Nay, TRAI o0 BF3+0Et, d " i
2 47% 3 0 [450 mg scale] din
v (dr =2.3:1 @C3) 389 mg in a s!ngla batch *......[REE20)
in two weeks
O
Scheme 2. Investigation of the Crucial 42-Electrocyclic Ring Opening/Vinylog 1,5 shift Michael
(A) Optimzation of 4vr-eloctrocyclic ring mmmmmm Michaol.cascade®
0
" - /\ d
e E:H-Condmons - 1,:“ . L i" : {
MO MeO
(dr=2. 71@c14; }__p-TsOH, CH,Cl;; 98% ¥ 20
Entry Conditions Ratio 19/20° Yield (19/20)° . TS-1-toluene TS-2-toluene
7 Toluen, 180 °C = 5% 4G* = 15.6 keal/mol < 46* = 18.0 kealimol
2 chlorobenzene, 180 °C 1.1:1 43%
3 0-DCB, 180°C 1.0:1 31% Iu°"' == Mo ethylene —p
4 o-Xylene, 180°C [RE] 28% glycol y
5 m-Xylene, 180°C 111 20% g s’ AN
6 mesitylene, 180 °C [RE} 34% N
7 ethylene glycol, 180 °C 251 55% ®= CH;S!MDgPh) ‘2:": Q Lr\\
8 ethylane glycol, NaOH, 180 °C 301 a1% P i ]
[ ethylene glycol, NaOAc, 180 °C 3.3:1 52% R polarizes the C-C double
10 ethylena glycol, NeHCO,, 180 °C 331 58% MoO- { wo T-1-glycol Te2.glycol
1" ethyleno glycol, 2,6-utidine 180°C 3.3 62% oMo 46" = 16.3 kealimol 4G* = 133 kealimol
12 ethylane glycol, EtsN, 180 °C 331 7% b ’ >
13 ethylena glycol, DBU, 180 °C 331 48% 23 Figure 2. DFT optimized structures for 1,5-H-shift and Michael
4 dflenegyeolDPEAABORC @sd . . . Tk .0 oot addition at the M062X/de2TZVP(SMD) // B3LYP-D3(BJ)/

“Reactions were performed on 20 mg scale. *Ratio determined by crude 'H NMR. “Isolated yield.

Scheme 3. Divergent Total Syntheses of Pleurotin (1), Dihydropleurotinic acid (2), Leucopleurotin (3), Leucopleurotinic acid
(4), and Nematoctone (5) from the Tetracyclic Common Intermediate 31
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“Ratio determined by crude 'H NMR. ?’[solated yields. TBHP = tert-butyl hydroperoxide; DHB = 1,4-dihydrobenzene.
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