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1. LiNiPr, (1.1 eq), THF, =78 °C
then 4-pentenal (1.2 eq), =78 °C

. p-TsOH+H,0 (4 mol%)
toluene, 50 °C, 89% (2 steps)

. tetraallyltin (0.5 eq), PhLi (2.0 eq)

OBn O
—78°C, 80% (dr = 1.7:1)

tBUOK (2.3 eq), (CH30CH,),, 781060 °C ., o
then TEMPO (1.2 eq), Cp,Fe*PFg™ (3.6 eq) |

. PhCF3 (0.2 M), reflux*
(1-4-a:1-4-b:1-4-c:1-4-d = 7.5:5:1: - )**
. mCPBA (1.3 eq), CH,ClI,, 0 °C

OBn

11 2-methylbut-2-ene (10 eq), BuOH/H,O

rt, 34% (3 steps)

OH

OBn )

. NaH,PO,-H,0 (5.0 eq), NaClO, (3.0 eq)

1-2 1-3

Applanatumols B

Four isomers cannot be separated.
Mixture was used at the next step.

*PhCF5 (b.p. 102 °C) **The ratio of 1-4-d was only reported as “small amounts”.
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1-2. Discussion 1: Radical Cyclization
1-2-1. Chemoselectivity of Radical Cyclization
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Stable trans isomer 1-4-d was obtained.

1-4-d (small amountas)
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2-1. Reaction mechanism

1. nBulLi (1.6 eq), (CH30CH,),, —78 °C
TEMPO (1.3 eq), Cp,Fe*PFg~ (1.6 eq), —40 °C
then reflux**, 87%
o 2. B-bromocatecholborane (1.3 eq), CH,Cl,, —20 °C, 96%

H 3. DIBAL-H (3.8 eq), toluene, rt, 79% N
SN 4.NaH (1.7 eq), THF, 0 °C
N 71)\/> then CHl (3.0 eq), 0 °C to rt, 80% H =0

MOM~ o N
o) 5. rose bengal (5 mol%), iProNEt (2.0 eq) N ol
| O, (bubbling), hv, CH,Cl,, =78 °C, 85% (dr : not determined) |
6. (+)-CSA (1.1 eq), MeOH, reflux, 75% (dr = 1:1)
21 7. Fe(acac); (1.0 eq), PhSiH3 (1.1 eq), MeOH, reflux 2-2 ,
2-3-a 38%, 2-3-b 45% ent-asperparaline C
8. from 2-3-a
MeNH, (10 eq), MeOH, rt
then PCC (3.1 eq), CH,Cl,, rt, 66%
**(CH30CH,), (b.p. 83 °C)
***hv : tungsten flood light
Irena,D.; Radek, P.; Blanka, K.; Ullrich, J. Chem. Commun. 2019, 55, 3931
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2-1. Discussion 2: Stereoselectivity of Radical Cyclization
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2-2. Discussion 3: Chemoselectivity of Reduction of Amide Groups
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The electron density of the tertiary amide is higher than that of the secondary amide.
The nucleophilicity of the tertiary amide is also higher.
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Reduction by DIBAL-H does not proceed from 2-34.



2-3. Discussion 4: Stereoselectivity of Radical Cyclization
2-3-1. Stereoselectivity of Radical Cyclization using 2-26-a
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2-3-2. Stereoselectivity of Radical Cyclization using 2-26-b
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