A Unified Synthetic Approach to the Pleurotin Natural Products

Yong Gao, Qidong Xia, An Zhu, Wenkuan Mao, Yiming Mo,
Hanfeng Ding*, and Jun Xuan*

Journal of the American Chemical Society 2024, 146, 27,
18230-18235

a tetra-substituted trans-hydrindane

late-stage C-H oxidative cyclization

Scheme 2. Synthepsis of Diol 8

rocedure developed by Snieckus,

OMe

LN L
Me
|
8]
(=)-Pleurotin
(+)-Leucopleurotin
(+)-Dihydropleurotinic acid ® Ha- and diast trol

(+)-Leucopleurotinic acid

a. 11, n-Buli, TMEDA QMo "
Me then TFA, Et;SiH S -
75% @ ‘
| (decagram scale)
OMe
(~)-perillaidehyde (10) jressessasesssascnns .~ 12 Donohoe’s conditions (10:1, AAG*},, = 1.4 keal/mol
H \
: H
! MSO_O_OM"E b. Oy, py. isoprene | 84% diastereo-controlled sequential _
' " H then Me;S [9 g scate) hvdroboration-oxidation sequence of diene DFT calculations using a methyl ester
Yesasssancscscccccen . . .
prevent overoxidation  Table 1. € Screening of the ial ) ‘
P Hydroboration-Oxidation of Diene 9 o sied) i '
OMe ©OH > [ e ‘
Me <. piperidine, AcOH OMe Mo M0, M\:OH MeO, )’ Me—H |
then NaBH, 3 borane, THE oo | ove |
4 [o] Me }E@om then H;0,, NaOH H ; coMe |
5 gt . e HeT [ ol ity [ e
g scale]
By 4
OMe OMe BHyDMS l 1”'4‘"',::"’:6““01 10) 4 '
14 13 —_— MeO, . MeO,
%(Mu MeQ H, le Meo, Mo ﬂ.Dtsa;mnl
. A M
d. MeC(OE1); w&{@ _— Soe ome
PivOH coe™ st i\~ coe oo coue
1 HoAT BH, + &
]L '“’l ,,,,,."m',l','e:ul.,.l © : |
MeO, i MeO, |
H " “Me on we S e, . [ i
>12:1dr s i | e i
- ‘OMe OMe
MeO. HT\ 0. H - i ‘ome coMe come |
- 80% cost oty 751 feading 0 451 | tsvpeacnguoimny |
OE1 [gram scale] 1 i path a 100 kcatimal) ! @7 kcalimo)
OMe yield (%)” (dr at C4)° g Figure 1. Conformational preference of 9° and possible pathways
1§ entry  hydroboration conditions . m ) leading to a pair of diastereomers at C4. The relative Gibbs free

energies (AG,) at 298.15 K and 1 atm are listed in parentheses.

[ BHyDMS" 0 24 (10:1) 61 (10:1)
e. MBN, !H;'DMS 82% 2 BH,DMS* 19 (10:1) 16 (10:1) 49 (10:1
Sia,BH | —
then NaGH, Hy0, | [2 g scate] e o o 4
5 (=)-Ipe,BH 0 0 [
6 9-BBN* o 90 (13:1) 0
OH 7 PinBH," CuCl, +-BuOK 0 0 0
# CatBH," Rh(PPh,),Cl 0 22 (8:4) 0
1. TEMPO, PIDA 9 9.BBNBHyDMS'  820131) o0 6(13:1)<——— @ ONe-pot process by sequential addition of 9-BBN
- g . (1.0 equiv) and BH3DMS (1.0 equiv) to the reaction
“Reaction scale: 9 (0.05 mmol). “Isolated yields. “Determined by mixture
81% crude 'H NMR spectrum. “Borane (1.0 equiv). Borane (2.0 equiv). !

49 was recovered in 70% yield. £Performed on 2 g scale.

Scheme 3. Total Syntheses of (—)-Pleurotin (1), (+)-Leucopleurotin (2), (+)-Dihydropleurotinic Acid (3), and

(+)-Leucopleurotinic Acid (4)
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