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Scheme 1. Stereoselective synthesis of 1,3-dimethyl unit
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Table 1. The two-pot synthesis of 1,3-disubstituted alkanol using two Michael reactions of nitroalkane®

Slow addtion ~ (S) or (R)-1a (20 mol%) MeO R "BusSnH
Me® R o H,0 (10 eq.) NaBH, e AIBN (0.8 eq.) MeO R
MeO * N MeQ OH /K/'\)\/\
: MeO OH
NO, 2 eq. MeOH, 1t, 21 h NO, 1,3,5-trimethoxybenzene
THF (2.0 M) 250 °C, 5 min ’
0.06 mmol/h anti or syn
Entry Product cat Michael reaction Yield [%]?!  drP! De-nitration Yield [%]@  anti:syr¥ ec
1 VeO i S 60 nd® 49 3741 97
e .
2 MeO R 63 nd? 51 110 98
e O
s MeO Et R 60 nd" 44 1:>20 o7
4 MeO Ph S 80 68:28:7:2 54 13:1 98
AN A,
5 R 78 59:30:6:5 48 1:15 96

6 Me/OK)\/:Ar\/\ S N 53:42:5:0 62 >20:1 >99
MeO OH

7 MQSK/L/@J\/\ S 80 62:26:9:3 65 591 99
MeO OH

Ar= p-MeOCgH4

[a] First Michael reaction: Unless noted otherwise, a reaction was performed by employing 2 (0.6 mmol), a,8-unsaturated aldehyde
(1.2 mmol), (S)-1a or (&)-1a (0.12 mmol), and H20 (6.0 mmol) in MeOH (1.2 mL) at room temperature via slow addition of aldehyde
over 20 h and further stirring the reaction mixture for 1 h. Second de-nitration reaction: Unless noted otherwise, a reaction was
performed by employing Michael adduct (0.4 mmol), n-BusSnH (2.0 mmol), AIBN (0.32 mmol), and 1,3,5-trimethoxy benzene (14.0
mmol) at 250°C for 5 minutes. [b] dr = diastereomer ratio in the Michael reaction. Dr was determined by 'H-NMR. [c] Yield of
purified product. [d] Diastereomer ratio and enantiomeric excess were determined by HPLC analysis on a chiral column material.

[e] In the first reaction, slow addition is over 40 h. [fl nd = not determined.
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Figure 1. The structure of pneumocandin Bo (2) and its side chain (8)
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Scheme 2. Asymmetric synthesis of the side chain of pneumocandin Bo
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Scheme 4. Synthesis of terminal alkyne 10.
Reagents and conditions: (a) TMSC=CH, Pd(PhsP)s, Ets2NH / DMF, 80%; (b) 11, Oxone, K2COs / DMM,
MeCN, 65%; (c) H2SO4, dioxane, 67%; (d) 3,4-dimethoxybenzaldehyde dimethylacetal, TsOH, CHz2Cls; (e)
K2COs/MeOH, rt, 85% (2 steps). TMS = trimethylsilyl, DMM = dimethoxymethane,
DMP = 3,4-dimethoxyphenyl.
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Scheme 5. Synthesis of aldehyde 15.
Reagents and conditions: (a) allyl acetate, [Ir(cod)Clls, (S)-BINAP, 4-C1-3-NO2-BzOH, THE, 48 h, 70%;
(b) TBSC], imdiazole / DMF, rt, 96%; (c) OsO4, NMO / dioxane, H20, rt then NalO4, rt, 90%. Bn = benzyl,
TBS = tertbutyldimethylsilyl, NMO = M methyl morpholine MNoxide.
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Scheme 6. Synthesis of 23.
Reagents and conditions: (a) zrBulLi/ THF, -78 °C, then 15, -78 °C to rt, 85%; (b) TBAF / THF, rt, quant.;
(©) MnOz/ CHCls, rt then 50 °C, 75%; (d) Hz, Pd-C/ EtOAc, rt, 99%; (e) MesNBH(OAc)3, AcOH / MeCN, -30 °C, 91%;
(® DDQ, BF3 OEtz, MS4A, CHzCle, rt, 82%; (g) TBSOTY, 2,6-lutidine / DCM, rt, 96%;
(h) NaOMe / MeOH, reflux, 91%. DMP = 3,4-dimethoxyphenyl, Bn = benzyl, TBS = tert-butyldimethylsilyl,
TBAF = tetra- rbutylammonium fluoride.
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