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Abstract: Objective To find potential 5-lipoxygenase (5-LOX) inhibitors and improve the expected activity of amide compounds
from Litsea plants based on molecular docking and de novo design. Methods A total of ten amide compounds isolated and identified
from Litsea plants were collected in the literature. The molecular docking technique was used to screen the optimal amide compound
in Litsea plants by docking analysis of protein crystals associated with 5-LOX inhibitor screening. Then expanding the molecular
library based on the compound, selecting the top five molecules to perform de novo design fragment growth by performing drug-like
rule and ADMET screening on the molecular library, and finally screening out a more optimal 5-LOX potential inhibitor from the

design result. Results The optimal amide compound N-trans-3,4-methylenecinnamyl-3-methoxytyramine in Litsea plants was
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screened out by molecular docking analysis. A total of nine similar molecules relatively meeting the requirements for pharmacological

and toxicological properties were screened out by the drug-like rule and ADMET. A total of six candidate compounds with high scoring values

were screened out by the de novo design method, and the possible active residue binding of excellent 5-LOX inhibitors was preliminarily

explained. Conclusion Amides and their derivatives in the Litsea plants may exert anti-inflammatory activity by inhibiting 5-LOX.

Compared with traditional screening and modification, molecular docking and de novo design technology save a lot of resources. This study

provides a certain reference for the research and development of new 5-LOX inhibitors.

Key words: Litsea Lam.; amide compounds; 5-LOX inhibitor; molecular docking; de novo design; N-trans-3,4-methylenecinnamyl-

3-methoxytyramine
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Fig. 1 Amides isolated from Litsea plants
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Table2 Docking score results
HARS D TwRS 0 | EA%S o7& f10E | EA%RY TS AN
1INQ 1 —106.08 1LOX 1 —99.66 3V99 1 —98.81
2 —112.58 2 —99.51 2 -103.76
3 —108.49 3 —97.69 3 —89.07
4 -101.37 4 —111.13 4 -103.16
5 —108.56 5 —99.96 5 —98.33
6 -113.22 6 —113.42 6 —109.65
7 460.30 7 —45.41 7 —-116.13
8 479.15 8 1.96 8 —127.69
9 307.37 9 —93.10 9 -92.10
10 —114.06 10 -105.27 10 —95.23
il ~76.85 5 B iE ~89.72 5 B iE -85.27
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Fig. 2 Three protein receptors 2D interaction diagrams with compound 6, Zileuton and protoligand
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Z115
7125
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3 3

S O O O O o o o o
W W W W W W W W
— NN NN W W W

FALSE FALSE FALSE
FALSE FALSE FALSE
FALSE FALSE FALSE
FALSE FALSE FALSE
FALSE FALSE FALSE
FALSE FALSE FALSE
FALSE FALSE FALSE
FALSE FALSE FALSE
FALSE FALSE FALSE

N RER AN 0~3 WBHEAR UGG KIENE (25 C): 0~6 WMMERIKIER, 4 JumiF ol MRBFFRIEIEYE: 0~5 WIB MR UFFAT;

TURE or FALSE-=Z (7%

*human intestinal absorption: the absorptivity decreased from 0 to 3; water solubility (25°C): the solubility increases from 0 to 6, with 4 being the best

case; Blood-brain barrier permeability: permeability decreased from 0 to 5; TURE or FALSE- yes or no
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Fig. 4 Drug-like rules and ADMET screening results
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Table 4 Screening results from molecular docking of nine compounds
DTG T34 LRR ] 1018 LR ] 1018
7167 40.509 8 7125 37.672 4 7209 35.941 8
7184 40.081 0 7004 37.056 5 7144 35.5056
7180 38.266 9 Z115 36.008 6 Z113 35.499 5
ACD 702 492757 i api) 38.936 5
#5 MNKIHTHIEER
Table 5 Screening results from de novo design
ZRR L] 1018 DTS 1018 R kel 1018
Z167-1 29.418 7 Z180-1 15.608 4 Z004-1 25.769 5
Z167-2 —33.608 3 Z180-2 27.402 7 Z004-2 25.1339
Z167-3 31.206 9 Z180-3 24764 9 Z004-3 24.589 3
Z167-4 43.887 4 Z180-4 37.773 17 7004-4 24.538 6
Z167-5 38.8365 Z180-5 39.6302 Z004-5 23.699 6
Z167-6 504389 Z180-6 -34.6354 Z004-6 24.744 8
Z167-7 29.174 1 Z180-7 —35.528 6 Z004-7 18.119 1
7167-8 38.246 9 7180-8 37.403 3 Z004-8 20.929 6
Z167-9 35.048 2 Z180-9 36.097 2 Z004-9 2.192 6
Z167-10 —2.5454 Z180-10 25476 0 Z004-10 12.569 9
Z184-1 8.778 2 Z125-1 255532 ACD_702 492757
7184-2 25.012 1 7125-2 7.218 1 Pa: bl 389365
7184-3 25.3389 Z125-3 14.160 7
7184-4 25.670 9 7125-4 0.539 8
7184-5 30.075 4 Z125-5 16.631 0
7184-6 23.483 8 Z125-6 36.824 0
7184-7 19.734 6 Z125-7 14326 1
7184-8 12.513 6 7125-8 —15.264 5
Z184-9 222771 Z125-9 7.452 7
7184-10 23.267 4 7125-10 20.295 3
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