[bookmark: _Toc93779721]Characterization of compound DVE-12 and DVE 18
Compound DVE-12 (21.9 mg) was obtained as yellow needles. UV spectrum exhibited two λ max absorption bands at 340 nm (band 1) and 270 nm (band 2), which was characteristic of a flavonoid nucleus. IR spectrum showed a broad band at 3418 cm-1 indicated a hydroxyl group, medium absorption at 2941 cm-1 indicated methyl group, strong absorption at 1654 cm-1 and 1608 cm-1 exhibited the presence of chelating carbonyl and aromatic ring, respectively. Furthermore, the LC-MS/MS spectrum revealed a molecular ion peak at m/z 329.06 [M-H]- that compatible with the molecular weight 330, in addition, to other significant fragments at 314.11 [C16H10O7•]-, 298.82 [C16H11O6•]-, and 271.13 [C15H11O53•]-, that suggested the molecular formula C17H14O7, indicating eleven degrees of unsaturation.
1H NMR spectrum revealed two ortho-coupled signals in the aromatic region at δH 7.93 (d, J = 8.9 Hz, 2H, H-2`, H-6`) and δH 6.94 (d, J = 8.9 Hz, 2H, H-3` and H-5`) that were assigned for a 4-hydroxy substituted B-ring of flavonoid. Moreover, one aromatic proton at δH 6.52 (s, 1H) suggests a 5,6 and 7-trisubstituted A ring. Besides, two singlets at δH 3.76 (s, 1H) and δH 3.74 (s, 1H) were attributed to the protons of methoxy groups located on C-3 and C-7, respectively. Furthermore, the downfield signal at δH 12.77 (s, 1H) was diagnostic for the proton of the chelated hydroxyl group located on C-5. 
 	In the 13C-NMR spectrum, 14 carbon signals were shown. Twelve carbon signals were assigned flavonoid nucleus and two carbon signals for the methoxy groups. A signal at δC 178.1was assigned for the carbonyl group, four signals at δC 152.4, 131.3, 155.6, and 160.2 was assigned for four oxygenated aromatic carbons C5, C6, C97, C3` and C4`, respectively, as well as one signal at δC 137.3 that assigned for vinylic carbon. Besides, DEPT 135 spectrum showed five signals for methine and /or methyl groups but without any methylene group.
Also, the DEPT 135 and HSQC spectra revealed aromatic protonated carbons at δC 94.1 (C-8) and 130.1 (C-2` and C-6`) as well as methoxy groups carbons at δC 155.6 (C-2 and C-7), 59.6(C-3), 178.1 (C-4), 152.4 (C-5), 131.3(C-6), 151.7(C-9), 104.4 (C-10), 120.6(C-1`) and 160.2(C-4).
COSY spectrum showed the correlation between the adjacent protons (H-2` with H-3`) and (H-5` with H-6`). Moreover, the HMBC spectrum clarified three bond correlations and established the connection among the flavonoid carbons. Proton at C-2` correlated with C-2, C-4`and C-6 ` while proton at C-8 correlated with C-7, C-9, and C-10, also, the proton at C-5 correlated with C-1`and C-3`.
 	After the complete interpretation of the NMR data based on the 1H NMR, 13C NMR, DEPT 135, COSY, HSQC, and HMBC experiments, and comparing these data with those reported in the literature, compound DVE-12 was identified as 5,7,4'-trihydroxy-3,6-dimethoxyflavone (Viscosine)  ( Heerden et al., 2000;  Selim et. al., 2019). This constituent was isolated before from this species (D.viscosa‏) (Khan et al., 2013) and marine sources ( Selim et. al., 2019)
According to the literature review, viscosine had shown hepatoprotective activity in animal models suggesting antioxidant and anti-inflammatory activities(Ali et al., 2016). Also, it has anti-nociceptive (Khan et al., 2014), anxiolytic and anticonvulsant (Karim et al., 2015), lipoxygenase inhibitor(Karim et al., 2015), and antipyretic activities (Muhammad et Al., 2019).
[bookmark: _Ref85447950][bookmark: _Toc93779484]Table 9: 1H and 13C NMR data for compound DVE-12
 (700 MHz, 175 MHz, DMSO-d6).
	Position
	δC
	δH
	Multiplicity  and J (Hz) value

	1
	-
	-
	-

	2
	155.6
	-
	-

	3
	137.3
	-
	-

	3-OCH3
	59.7
	3.76
	s,   3H

	4
	178.1
	-
	-

	5
	152.4
	-
	-

	5-OH
	-
	12.77
	s,     1H

	6
	131.3
	-
	-

	6-OCH3
	59.9
	3.74
	s,     3H

	7
	155.6
	-
	-

	7-OH
	-
	3.33
	-

	8
	94.1
	6.52
	s,     1H

	9
	151.7
	-
	-

	10
	104.4
	-
	-

	1`
	120.6
	-
	-

	2`
	130.1
	7.93
	d,  J = 8.9,   1H

	3`
	115.7
	6.94
	d,  J = 8.9,   1H

	4`
	160.2
	-
	-

	4`-OH
	-
	3.33
	-

	5`
	115.7
	6.94
	d,  J = 8.9,   1H)

	6`
	130.1
	7.93
	d,  J = 8.9,   1H
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[bookmark: _Toc93779722]Characterization of compound DVE-18
Compound DVE-18 (22 mg) was obtained from ethyl acetate fraction as grey powder. UV spectrum exhibited two λ max absorption bands at 280 nm (band 1) and 216 nm (band 2), suggesting the presence of two isolated aromatic chromophores as well as a weak λ max absorption band at 335 nm, that are characteristic for flavonoid.  IR spectrum showed a strong broadband absorption at 3423 cm-1 indicating hydroxyl group, weak absorption at 2926 cm-1 attributable to a methyl group, and a weak absorption at 1629 cm-1 exhibited the presence of aromatic ring. LC-MS/MS spectrum indicated a molecular ion peak at m/z 289.09 [M-H]-  consistent with a molecular weight of 290 and the molecular formula (C15H14O6), which contains nine degrees of unsaturation.
1H NMR spectrum revealed five signals in the aromatic region; one a doublet meta-coupling proton signal at δH 6.9 (d, J=1.5, 1H, H-2`) and two doublet ortho-coupling proton signals at δH 6.64 (dd, J = 8.2, 1.6, 1H, H-5`) and δH 6.66 (d, J = 8.1, 1H, H-6`) were assigned for O-3, 4-dihydroxy substituted B-ring of flavonoid. Moreover, two doublets meta-coupling aromatic protons signals at δH 5.71(d, J=2.2, 1H, H-6) and δH 5.89 (d, J=2.2, 1H, H-8), that suggesting the presence of 5, 7-disubstituted A-ring of flavonoid. Besides, proton resonance at δH 4.66 (d, J=4.6, 1H, H-2), 3.99 (d, J=3.9, 1H, H-3), 2.47(m, 1H, H-4a) and δH 2.67 (dd, J=4.5, 12.28, H-4b) were assigned C-ring.
13C-NMR spectrum exhibited 15 carbons signals assigned to a flavonoid nucleus. Furthermore, DEPT  and HSQC clarified; Seven signals at δC 155.8 C-5, 156.5 C-7, 156.2 C-9 and 98.5 c-10, 130.6 C-1`, 144.5 C-3` and 144.4 C-4`, five signals at δC 94.1 C-6 and 95.1 C-8, 114.9 C-2`, 114.8 C-5`  and 117.9 C-6` were accounted to disubstituted A- ring and B-ring. Furthermore, two oxygenated aliphatic methines at δC   78.0 C-2, 64.9 C-3, and one methylene at δC 28.2 C-4 were suggested for C-ring.
Moreover, the HMBC spectrum showed long bonds correlation; correlation of (δH 2.47, H-4a and 2.67, H-4b) with C-10 (98.5) and C-3 (64.9) approved linkage of A-ring to C-ring. Besides, correlation of H-6` (6.66) to C-2(78.0) and C-1` (130.6), C-4` (144.4) owing to attributable to the connection of B-ring to C-ring.
Table 10: 1H and 13C NMR Data of Compound DVE-18
 (700 MHz, 175 MHz, DMSO-d6).















	Position
	δC (ppm)
	δH (ppm)
	Multiplicity and J (Hz) value

	1
	-
	-
	-

	2
	78.0
	4.66
	d, J=4.6, 1H

	3
	64.9
	3.99
	d, J=3.9, 2H

	4
	28.2
	a 2.47
b 2.67
	m (overlapped), 1H
dd, J=4.5, 12.28

	5
	155.8
	-
	-

	6
	94.1
	5.71
	d, J=2.2, 1H

	7
	156.5
	-
	

	8
	95.1
	5.89
	d, J=2.2, 1H

	9
	156.2
	-
	-

	10
	98.5
	-
	-

	1`
	130.6
	-
	-

	2`
	114.9
	6.90
	d, J=1.5, 1H

	3`
	144.5
	-
	-

	4`
	144.4
	-
	-

	5`
	114.8
	6.64
	dd, J = 8.2, 1.6 , 1H

	6`
	117.9
	6.66
	d, J = 8.1, 1H

	OH-3
	-
	4.73
	-

	OH-5
	-
	9.10
	-

	OH-7
	-
	8.89
	-

	OH-3`
	-
	8.72
	-

	OH-4`
	-
	8.80
	-























After the complete interpretation of the NMR data based on the 1H NMR, 13CNMR, DEPT 135, HSQC, and HMBC experiments, and comparing these data with those previously reported in the literature, compound DVE-18  was determined to be epicatechin (Amarowicz, et. al., 1996). This constituent was isolated for the first time from the species D. viscosa.
Previous studies have demonstrated the biological activities of epicatechin like neuroprotective,  hepatoprotective, and cardioprotective activities attributed to antioxidant, anti-inflammatory, and antiapoptotic properties (Pinto,  et al. 2015; Wu et. al., 2020; Enayati, et. al., 2018). Additionally, epicatechin exhibited gastroprotective (Rozza, et. al., 2012), antidiabetic( Mechchate, et. al., 2021), antimicrobial ( Buchmann, et. al., 2021), and anticancer activities ( Almaguer, et. al., 2021)
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