SYNTHESIS

Jiadifenin S[ARLLAH

— Of the week

(-)-jiadifenin

- Isolated in 2002 from pericarps of lllicium jiadifengpi
- Novel nonpeptidyl neurotrophic modulator
- Promoted neurite outgrowth in primary cultures of fetal rat
cortical neuronal cells at 0.1~10 uM
- Other syntheses:
- Danishefsky (2004, racemic; along with SAR studies)
- Fukuyama (2015, formal racemic)
- Micalizio (2016, enantioselective)
- Gdemann (2016, formal enantioselective)

Theodorakis’s Retrosynthesis:

Zhai’s Retrosynthesis:
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SYNTHESIS Jiadifenin (Theodorakis, 2011) SAgJLAH

of the week
[PACIally)],, (Ph,PCH) 1. NaBH,4, EtOH 1. MMC, DMF, 130 °C, 3 h;
alyl acet;tez'NaofAc THE D-prolinamide, \ 0°C,1h \ then Et;0*BF,-, DIPEA, DCM, 0 °C, 5 m
0 reflux, 40 h: o =z PPTS, MeCN, o 2. TBSCI, NH;NO;, TBSO 2. TMSOTY, 2,6-lutidine, DCM, 0 °C to 1t, 1 h;
then MeOH 40 °C, 14 days DMF, 12 h then TBAF, Mel, THF, -78 °C tort, 3 h
63% 74%, >90% ee 92% over 2 steps 43% over 2 steps
o o 0 Robinson annulation 0 o
1. 0s0,, NalO,, 1. KHMDS, PhNTT,, 1. LiAIH,, THF,
o 1,4-dioxane, THF, -78°C, 1 h 0°Ctort,1h
H,0, 12 h \ 2. CO, [Pd(PPhy)], 2. TBSCI, imid., \
TBSO 2. Jones reagent, TBSO MeOH, DMF, TEA, DCM, 0°C, 30 m
acetone, H,0,, NaOH, THF 50°C, 2 h; then 3.1BX, DMSO, 180
0°C, 30 m ":,O 0°Ctort,5h TFA, DCM, 5 h 80°C,1h
- oY - -«

[0} 70% over 2 steps (e} 99% 69% over 2 steps 85% over 3 steps

0 Johnson-Lemieux oxidation o OTBS Y CO,Et
o TBAF, THF,
95% 30m

Mn3O(0AC),,
Martin sulfurane, H,, Pd/C, tBuOOH, 3 AMS, NaHMDS, Davis oxaziridine,
THF, 2 h MeOH, 1 h EtOAc, 40 °C, 16 h THF, -78°C, 1 h
72% over 2 steps 65% 61%
' N\ N\
Z X NH,
K Ph LDA, Mel
N CO,Me Jones reagent, B
H 11/ FaCrry HO, )72 acetone, 20 m; THF, HMPA,
0 then MeOH, 15 m 78 ~-10°C, 4 h
. . FiC | wPh
D-prolinamide N B E—————— -—
—— N\ o) WOH 45% 60% brsm
) FsC,, O Ph N o
0 FsC
MeO\ >— OMe Ph 0]
Mg-0 (-)-jiadifenin
MM Martin sulfurane k. 21 steps
\ c J J 0.5% overall yield

Theodorakis, E. Org. Lett. 2011, 13, 4554. https://doi.org/10.1021/01201742j
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Jiadifenin (Zhai, 2012)

— Of the week
s Br
nBuLi, Cul,

THF,-78°Ctort, 4 h

AN~ OPVP
Br
74%
1. PhyC BF4, DCM
reflux, 3 d
OTBS 2. TBSOTf, TEA,
DCM, 3 h
Z WOH -
= 0 70% over 2 steps
0]
[Coy(CO)g], toluene,
t, 2 h;
73% | then BugPS,
75°C, 16 h
Pauson Khand
allene, hv,

72%

Zhai, H. Angew. Chem. Int. Ed. 2012, 51, 9825. https://doi.org/10.1002/anie.201203176

THF, -78 °C, 3 h
—_—

/— OPMP

AD-mix-f3, MeSO,NH,,
tBuOH/H,0, 0 °C, 48 h

95%, >93% ee

1. LDA, TMSCI, THF
-78 °C to reflux, 10 h

2. TsOH H,0, MeOH,
reflux, 3 h

1. KOH, CHsl,, [18]-crown-8,
DCM,reflux, 14 h
2. CAN, MeCN/H,0, 0°C, 15 m

HO /— OPMP
— OH

— 72% over 2 steps

OTBS 1. Jones reagent,

-78°Ctort, 13 h

(-)-jiadifenin
18 steps
1.4% overall yield

54% over 2 steps
Ireland-Claisen

03, MeOH, DCM;
then Me,S, -78 °C to rt;
then NaOMe, MeOH, 0°C

' o

89%

Jones reagent,

acetone, 20 m;

then MeOH, 15 m
B

46%

acetone,
A A
0
2?2 / 2. DCC, DVAP, A R
THF, 3h )_\_
_ S - — OH
0

70% over 2 steps

1. LDA, TMSCI,
TEA, THF,
7810 -20°C, 2 h
2. Pd(0AG),, O,
DMSO, 75°C, 15 h

Y o

92%
Saegusa-Ito oxidation

1. TBAF, THF, 2 h
2. NaHMDS, Davis oxaziridine,
THF, -78 °C, 1 h

53% over 2 steps
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