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Generation of Chirality Triggered by Sunlight Irradiation and Development of New Asy
mmetric Catalysts
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A new methodology of effective asymmetric synthesis starting from achiral material
s without external chiral source was developed. Irradiation of achiral chromonecarboxylic esters in soluti
on afforded crystalline chromone dimers in optically active form. The mechanism of generation of chirality
was clarified and the optical purity of the products was attained 80% by examining conditions. Furthermor
e, the optically active products were utilized as ligands for catalytic asymmetric synthesis using organom
etallic compounds. Moreover, this methodology was expanded to a new asymmetric synthesis, and the absolute

asymmetric synthesis of isoindolinones with high optical purity was achieved by a reaction of 2-benzoylbe
nzoic acid derivative with amines.
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1.GC
ZnEt, (2.0 eq.) OH
ligand (6 mol%) B
R
Ph™ "H  toluene, rt., 24 h Ph™ CEt
entry ligand yield (%) ee (%) config

1 - 8 - -

2 rac-1 15 _ -

3 rac-2 48 - -

4 3 50 9 R

5 4 75 70 R

6 5 81 -65 S

7 6 77 71 R

2.GC,
j\ ZnEt, (2.0 eq.) OH
ligand 4 [or 6]* (6 mol%) Py
R toluene, r.t,, 24 h R Et

entry R yield (%)° ee (%)°
1 Ph 75 [7712 70 [7112
2 4-CIPh 72 [83]2 68 [67]2
3 2-CIPh 63 [60]2 68 [67]2
4 4-MePh 69 [76]° 63 [70]°
5 2-MePh 36 [42]2 72 [732
6 4-MeOPh 41 [56]2 30 [50]8
7 2-MeOPh 51 [51]° 58 [67]°
8 1-naphthyl 82 [88]° 95 [95]2
9 2-naphthyl 63 [90]2 62 [74]2

(4)

2 6 was used instead of 4 (data in parentheses).
Isolated yield. _ . _
¢ Determined by HPLC analysis using a chiral column.
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0 1) RNH, / solvent Ph OH
Ph 2) DBU N
NAN 3) evaporation N—-R
0 = 0
amine (eq.) yield (%) ee (%)
PrNH; (2.0) 85 (R=Pr) 94
i-PrNH, (2.0) 82 (R=Pr)) 95
PhCH,CH,NH; (2.0) 89 (R=Phenethyl) 94
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