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Abstract

Avicennia marina, commonly known as the grey mangrove, is a salt-tolerant species widely
distributed in coastal and estuarine ecosystems. Traditionally, it has been used in folk medicine to
treat skin diseases, theumatism, and ulcers due to its anti-inflammatory and antimicrobial properties.
However, comprehensive studies on the chemical constituents and their pharmacological effects
remain limited. The dried powder of the aerial parts of 4. marina (3.6 kg) was successfully extracted
three times with methanol (20 L x 3, each for 2 hours) using a multifunctional ultrasonic cleaner
operated at 25 °C with a 50% amplitude setting. In this study, the methanolic extract of the aerial
parts of 4. marina led to the isolation of eight compounds, including two previously unreported
iridoid glycosides—avicenosides A and B (1 and 2)—and six known compounds: techtochrysin (3),
7,4'-di-O-methyl-apigenin (4), luteolin (5), kaempferol (6), trans-caffeic acid (7), and 3,4-
dihydroxybenzoic acid (8). Their chemical structures were elucidated using nuclear magnetic
resonance (NMR) spectroscopy and high-resolution electrospray ionization mass spectrometry (HR-
ESI-MS) and compared with previously published data. Moreover, the absolute configuration of the
sugar moieties in the new compounds was also identified. All isolated compounds were evaluated
for their cytotoxicity against HepG2 and A549 cancer cell lines. The results indicate potential
cytotoxicity of the secondary metabolites from 4. marina and provided evidence of their promising

role as lead compounds for the development of novel anticancer agents.

Keywords: Avicennia marina, iridoid glycoside, avicenosides A and B, secondary metabolite,

cytotoxicity.
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Figure S1. 'TH-NMR spectrum of compound 1 and its expanded spectrum
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Figure S2. 3*C-NMR spectrum of compound 1
and its expanded spectrum
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Figure S3. HMBC spectrum of compound 1
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Figure S4. HSQC spectrum of compound 1

TV



Ppm

U|1.ul L MM_A_

Figure S5. COSY spectrum of compound 1
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Figure S6. ROESY spectrum of compound 1
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Figure S7. HR-ESI-MS spectrum of compound 1
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Figure S8. 'TH-NMR spectrum of compound 2 and its expanded spectrum



MTB5-DMSO-1H

BEE

652 F— - | vy =
968" ¥

NN 06" :
mﬁv.v.u\\. .
TP b \
LPS P—= - p———————— ] "

wmm.w\ an LET TN

v

8457

£
v - a
602" b~ _ “
cr:..‘w%lu ] 5 MKN
=

(=)
L80"§ 1
w0
mn_u.mmyf [RR—
EFT G~
25T 5

—

- ——
E0Z°S— )
_uHm.m\ J v

@
o
[y

)
~
=
=

W~
-~ 0
aoa

j‘—
L
@ - -
@

o1 e o

MTB5-DMSO-1H

98%" 9 —"

=
=
€69 G s \\I'M ~—_ 900"
!\“J
=

LLL 99—~ e —— Lok 69T

06LTa—" - y — BT
=

L0 L -2 LYY
mpa‘py e ST

—
wm_u._rw\. .\|mmo 85%°
£L80° L - £97°
_ oLE”
SET L= — ELTT

86E L— — gL’
TLL"

66L"

e R I e I B B T T T B B R T T B N O T B I I

STS L0 _ D L= p—

S L—

|
o
=]
-
- oo
- O
® o o
L)

1.0 ppm

1.5

—
—

2.0

~
-

5

2.6

{

|

3.0

3.5

P S N2




MTB5-DMSO-C13CPD

<)
Al

o = e R s s B R AR}
o CloH O Mo oo ©
He ooce dumogwsdo o =
Current Data Parameters
AR s Jupr i s o o o e Rarg S NAME 11TA_MT2S
| ) [ | [N J EXPNO 2
\ /S Vi / \\ L\\‘- .‘ V AN PROCND 1
i Wi A T i
F2 - Acquisition Parameters
Date_ 20250413
Time 13.09 h
INSTRUM AvanceNEOQ_&00MHz
PROBHD  £114607_08B62 |
PULPROG Tzgpg30
TD
SOLVENT
1 K
2.00000000 sec
0.03000000 sec
150.9B873069 MHz
13C
4.00 usec
12.00 usec
115.00000000 W
600.24024016 MHz
1H
waltz65
BD.0D usec
33.75000024 W
0.52812000 W
0.34696001 W
F2Z - Processing parameters
SI 32768
SF 150.9707777 MHz
WoW EM
EEB 0
LE 1.00 Hz
GE 0
PC 1.40
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S9. 3*C-NMR spectrum of compound 2 and its expanded spectrum
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Figure S10. HMBC spectrum of compound 2
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Figure S11. HSQC spectrum of compound 2
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Figure S12. COSY spectrum of compound 2
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Figure S13. ROESY spectrum of compound 2
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