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Aglaia species

Bringmann, G.; Mühlbacher, J.; Messer, K.; Proksch, P. J. Nat. Prod. 2003, 66, 80

l A naturally occurring aryltetralin lactone lignan；
l Isolated from the methanol exteact of the stem bark of Aglaia species 

collected in Indonesia by Prokscha and coworkers；
l Strong insecticidal activity and pronounced cytostatic effects against 

human cancer cells in vitro. 
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Yang, B.; Lin, K.; Shi, Y.; Gao, S. Nat. Commun. 2017, 8, 622
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From  《 Name Reaction 》 by Jie Jack Li P407
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p Pathway A

entry dienophile Ti(OiPr)4 ligand time results

1 10a 1.0 equiv. 0.5 equiv. 4 h N.R.

2 16a 0.4 equiv. 0.2 equiv. 4 h N.R.

3 16b 0.4 equiv. 0.2 equiv. 4 h 15a, 32% yield, 0% ee

Standard reaction conditions: aromatic ketone (0.05 mmol, 1.0 eq.), dienophile (0.75 mmol, 1.5 eq.), toluene (5 
mL, 0.01 M), 30 oC, yield was determined by 1H NMR spectroscopic crude analysis using CH2Br2 as an internal 
standard; The ee values were determined by chiral HPLC analys.
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p Pathway B
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Standard reaction conditions: aromatic aldehydes (0.30 mmol, 1.0 eq.), dienophiles (0.45 mmol, 1.5 eq.), Ti(OiPr)4 (0.30 mmol, 1.0 eq.), L (0.15 mmol, 0.5 eq.), 
Toluene (30 mL, 0.01 M), 30 oC, 50 min. Isolated yields are shown. The ee values were determined by chiral HPLC analys, a 0.05 mmol scale. 



12



13



14



15



16



17



18



19



20

l Asymmetric Total Synthesis of Aglacins: 13-14 steps, 3.0%-6.2% yield;

l Asymmetric PEDA Reaction;

l Both Enantiomers of Aglacins.
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Podophyllotoxin was mainly isolated from the rhizomes and roots of Podophy-

llum species, which belongs to a naturally occurring aryltetralin lactone lignan. This 

family of natural lignans exhibit a broad spectrum of biological potentials, such as 

anticancer, insecticidal, antifungal, antiviral anti-inflammatory, neurotoxic, immuno-

suppressive activities. These properties attracted considerable attentions from both 

pharmaceutical industry and academic communities, and significant efforts have 

been made regarding to the chemical synthesis, structure-activity relationships 

(SARs) and mechanistic studies. Structural modifications of podophyllotoxin have 

successfully led to several commercially available anticancer drugs as well as drug 

candidates. For instance, etoposide was developed as a topoisomerase II inhibitor, 

which is clinically used in the treatment of small cell lung cancer and multiform 

glioblastoma.
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In summary, the first asymmetric total synthesis of aryltetralin cyclic ether 

lignans aglacins A, B and E were achieved based on an asymmetric photoenoliza-

tion/Diels–Alder (APEDA) reaction. Both enantiomers of aglacins A, B and E were 

prepared in 13-14 steps, which enable us to revise the absolute configuration of 

these natural lignans. The APEDA reaction, between electron-rich 2-methylbenz-

aldehyde and unsaturated -lactone, provided a new approach to rapidly construct 

the basic tricyclic core of aryltetralin lactone lignans. This strategy was also 

applied to prepare naturally occurring aryldihydronaphthalene-type lignans (–)-7,8-

dihydroisojusticidine B and (+)-linoxepin in four and six steps, as well as 27 

members of natural product-like molecules bearing a quaternary center at C8’. We 

are currently exploring the biological functions and SAR studies of the synthetic 

aglacins and small-molecule library, which will be disclosed in due course. 
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Our research commenced with the key photoenolization/Diels–Alder 

(PEDA) reaction between fragments 14 and 10. (我们的研究从…关键反应

开始）      
           

We then turned our attention to the asymmetric total synthesis of naturally 

occurring aglacins.(将注意力转移到 )

To further demonstrate the synthetic potentials of this strategy, we 

planned to prepare aryldihydronaphthalene-type lignans, such as linoxepin 

and 7,8-dihydroisojusticidin B, using the cross-coupling. (为了进一步证明…

合成方法的潜力)
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