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Abstract

Project Code: RSA5880027

Project Title: Sesamolin Derivatives Having Modified Cyclic Acetal: Synthesis and Bioactivity
Evaluation

Investigator: Associate Professor Preecha Phuwapraisirisan, Department of Chemsitry,
Chulalongkorn University

E-mail Address: preecha.p@chula.ac.th

Project Period: 3 years (1 July 2015-30 June 2018)

Sesamolin is a major lignan abundantly found in sesame seed oil. It possesses several
intriguing biological activities such as preventing oxidative stress, inhibiting leukemia and
antidiabetes. To date, there is no report on structure-activity relationship (SAR) of sesamolin
and related lignans due to the lack of synthetic methodology that can produce a wide variety of
lignans. To address this problem, we developed a new methodology that can generate over 50
lignan derivatives using sesamolin as starting material. Sesamolin was first hydrolyzed to afford
a more reactive hemiacetal named samin, which was subsequently coupled with three different
nucleophiles, namely alcohols (oxygen nucleophiles), thiols (sulfur nucleophiles) and phenolics

(carbon nucleophiles). Of synthesized sesamolin derivatives, only the products having phenolics

moiety revealed antidiabetic activity through inhibiting Ol-glucosidases. Of interest, the inhibitory
effect varies with the numbers of free phenolics in product structure, particularly the presence of
ortho-dihydroxy or catechol residue. The synthetic methodology developed in this project and
the insight into SAR of sesamolin derivatives would help researchers to further investigate other

biological activities of lignan derivatives.

Keywords: diabetes, Ol-glucosidase, lignan, sesame
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Compound

a-Glucosidase inhibitory effect (ICso, UM)

Baker’s yeast Maltase Sucrase
a-4a 700.4+4.01 >1000 >1000
B-4a 698.1+3.85 >1000 >1000
a-4b 729.3+5.21 >1000 >1000
B-4b 715.7+3.69 >1000 >1000
a-4c 691.6+2.41 >1000 >1000
B-4c 685.4+2.11 >1000 >1000
a-4d 32.2+1.51 150.740.92 180.1+1.07
B-4d 25.4+1.44 110.0+1.12 170.5+1.68
a-4e 56.4+1.02 380.3+3.47 340.4+1.92
B-4e 42.9+1.66 260.0+1.63 230.6+2.37
a-5a or a-5¢ 23.4+1.19 96.5+1.45 110.2+1.04
B-5a or pB-5¢ 19.8+1.87 63.3+1.62 61.1+1.77
a-5b 15.9+1.01 97.0+£1.23 46.6+1.26
B-5b 14.6+0.68 47.0+1.11 33.0+0.16
a-6a >1000 >1000 >1000
a-8c 17.8+1.78 173.6+3.66 136.4+3.25
a-9 210.3+1.21 >1000 >1000
B-9 205.8+1.09 >1000 >1000
a-11 7.7+0.62 38.8+0.99 18.7+0.33
B-11 5.3+0.57 25.7+£1.04 12.9+0.38
12 21.6+1.37 170.2+1.89 190.8+3.69
13 10.0+0.98 42.6+1.07 29.2+1.20
acarbose® 147.2+0.51 1.4+0.24 3.2+0.36
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