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Chemical constituents of Longan Arillus standard decoction and its mechanism
of improving Alzheimer's disease
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Abstract: Objective To study the chemical constituents of Longan Arillus standard decoction and its mechanism of improving
Alzheimer’s disease. Methods The compounds were isolated and identified by normal phase silica gel column chromatography, thin
layer chromatography, semi-preparative high performance liquid chromatography and other methods. The potential mechanism of
Longan Arillus standard decoction and its monomer compounds in improving Alzheimer's disease was studied by network
pharmacology. Results Sucrose (1), 2-O-B-D-furanose-L-a-D-allose (2), 10-eicosenoic acid (3), dibutyl phthalate (4), inositol (5), 2-
(5-hydroxymethyl-2-formylpyrrol-1-yl) propionic acid lactone (6), butane-2,3-diol-2-O-B-D-glucopyranoside (7), B-D-
glucopyranoside (8), 5-hydroxymethylfurfural (9), gallic acid (10), 5,5'-oxybis(5-methylene-2-furaldehyde) (11), 4-[formyl-5-
(methoxymethyl)-1H-pyrrol-1-yl] butyric acid (12) were isolated from the standard decoction of Longan Arillus. Network
pharmacology studies have shown that LongaAarillus standard decoction may improve Alzheimer’s disease by acting on targets such
as tumor necrosis factor (TNF) and intervening amyloid precursor protein (APP)/AB/Ca®/caspase-3 (CASP3) signaling pathways.
Conclusion A total of twelve compounds are isolated from the Longa Aarillus standard decoction for the first time. Compounds 2—

7,9—12 are isolated from Longa Aarillus for the first time. The Longa Aarillus standard decoction has the potential activity to improve
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Alzheimer’s disease.
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hydroxymethyl-2-formylpyrrol-1-yl) propionic acid lactone
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WEY 1. AL OK): HR-ESI-MS m/z
341.018 3 [M—H]™ (HigfH 342297 00, 7r 1=
C12H2011. '"H-NMR (600 MHz, DMSO-ds) J: 5.22
(2H, d, J= 5.5 Hz, H-1), 5.08 (1H, d, J = 6.2 Hz, H-5),
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4.88~4.75 (3H m, H-6), 4.53 (1H, d, J= 8.2 Hz, H-3),
4.42 (2H, dt,J=10.7, 5.6 Hz, H-2), 3.91 (1H, t,J=8.2
Hz, H-1'a), 3.81 (1H, dd, J = 13.4, 7.3 Hz, H-1'b),
3.74~3.65 (1H , m, H-3"), 3.65~3.47 (6H, m, H-4"),
3.47~3.37 (5H, m, H-5), 3.26~3.10 (2H m, H-6");
BC-NMR (150 MHz, DMSO-ds) o: 104.1 (C-1), 91.8
(C-1), 82.6 (C-2), 77.1 (C-3), 74.3 (C-4), 72.9 (C-3"),
72.9 (C-5%, 71.7 (C-2"), 69.9 (C-4"), 62.2 (C-6), 62.1
(C-6'),60.5 (C-5) LA & 5 3Tifons LA — 3513,
WA 1 AR

&Y 2: BHPRGE & (K5 HR-ESI-MS m/z
341.305 7 [M—H]" (HiBMH 342297 00, ¥
C12H22011 ° 1H-Nl\/lR (600 MHZ, DMSO-d6) 0:5.21~
5.14 (2H, m, H-1'), 5.04 (1H, d, J = 6.2 Hz, H-5'),
4.83~4.71 (3H, m, H-6"), 4.49 (1H, d, J = 8.2 Hz, H-
3", 4.38 (2H, dt, J = 10.9, 5.7 Hz, H-2'), 3.88 (1H, t,
J=28.2Hz, H-3),3.77 (1H, dd, J = 13.4, 7.4 Hz, H-4),
3.65 (1H, ddd, J = 9.8, 4.4, 1.9 Hz, H-5), 3.22~3.05
(2H, m, H-6); 3C-NMR (150 MHz, DMSO-ds) 9
104.1 (C-2"), 91.8 (C-1), 82.6 (C-2), 77.0 (C-5"), 74.3
(C-3"),72.9 (C-4"), 72.8 (C-3,5), 71.7 (C-2), 69.9 (C-4),
62.2 (C-6), 62.1 (C-2), 60.5 (C-2"). LL_F¥¥5 5 ik
PRI AR —F04, W E A 2 O 2-0-B-D-WK i
W -L-a-D-F 1 4

AT 3: AT IRES 5 CFED; UV A (nm):
220,276, HR-ESI-MS m/z309.278 2[M—H]~ (¥ i
18 310.5220), 43T 3 Ca0H3302. 'H-NMR (600 MHz,
CDCls) 8: 5.36 (1H, m, H-10), 5.33 (1H, d, J= 4.8 Hz,
H-11), 2.20 (2H, t, J = 7.6 Hz, H-2), 1.99 (4H, dd, J =
12.5, 6.7 Hz, H-9, 12), 1.61 (2H, dd, J = 14.9, 7.4 Hz,
H-3), 1.18 (24H, m, H-4~8, 13~19), 0.86 3H, t, J =
6.9 Hz, H-20); '3C-NMR (150 MHz, CDCl3) 6: 175.6
(C-1), 129.9 (C-10), 129.9 (C-11), 36.0 (C-2), 31.9 (C-
18),29.8 (C-17), 29.7 (C-16), 29.7 (C-15), 29.6 (C-14),
29.6 (C-13), 29.6 (C-4), 29.5 (C-5), 29.5 (C-6) , 29.4
(C-7), 29.3 (C-8), 29.3 (C-9), 27.2 (C-12), 25.6 (C-3),
22.7 (C-19), 14.1 (C-20). LA 204 5 SOkt IR A
— 303, KA 3 N 10- - BRIGER -

et 4 AERA: UV e (am): 207, HR-
ESI-MS m/z 279.159 3 [M+H]* (Fi{H 278.348 0),
73 ¥ CigH204. 'H-NMR (600 MHz, DMSO-ds) o:
7.72 (2H, dd, J=5.7, 3.3 Hz, H-3, 6), 7.69~7.64 (2H,
m, H-4, 5), 422 (4H, t, J = 6.6 Hz, H-1"), 1.68~1.60

(4H, m, H-2"), 1.40~1.34 (3H, m, H-3'), 0.91 (6H, t,
J=17.4Hz, H-4"); BC-NMR (150 MHz, DMSO-ds) o:
167.2 (COO-), 131.8 (C-1,2), 128.5 (C-4,5), 65.4 (C-3,
6),39.5 (C-1"),30.0 (C-2"), 18.4 (C-3"), 13.4 (C-4"). LA
R HE S SO BB A — e, MU E S 4
oK IR T

A 5: AGBMARE & CHED; uv e
(nm): 254, HR-ESI-MS m/z 180.065 5 [M+H]* (3
WE 180.156 00, 733 CsHi206. 'H-NMR (600
MHz, DMSO-ds) 6: 4.55 (1H, d, J = 4.3 Hz, 2-OH),
4.49 (2H, d, J=4.5 Hz, 3-OH), 4.46 (1H, d, J= 3.4 Hz,
5-OH), 4.35 (2H, d, J = 5.7 Hz, 6-OH), 3.70 (1H, q,
J=2.9 Hz, H-5), 3.15~3.08 (2H, m, H-1, 3), 2.90 (1H,
td, J = 9.1, 4.0 Hz, H-4, 6), 2.51 (1H, m, H-2); 1C-
NMR (150 MHz, DMSO-ds) 6: 75.4 (C-1), 73.0 (C-2,
6),72.8 (C-4), 72.0 (C-3,5). A L% 5 STk o iR
AT, MUEENEY S NIEE,

B 6: AERA: UV AL (am): 254, HR-
ESI-MS m/z 180.0655 [M+H]" (¥ 81 179.1750),
43 F28 CoHoNO3 . 'H-NMR (600 MHz, CDCls) 8: 9.52
(1H, s, H-6), 6.96 (2H, d, J= 4.0 Hz, H-3), 6.19 (2H, d,
J =3.9 Hz, H-4), 5.83 (1H, q, J = 7.3 Hz, H-7), 5.46
(1H, d, J=14.9 Hz, H-1"), 5.37 (1H, d, J= 14.9 Hz, H-
8), 1.71 (3H, d,J=2.3 Hz, H-2"); BC-NMR (150 MHz,
CDCl3) 0: 179.4 (C-11), 168.4 (C-1), 131.0 (C-7),
130.5 (C-10), 124.7 (C-8), 106.8 (C-9), 63.5 (C-2), 54.0
(C-13),19.3(C-3). LA bHds 5 3k B2 A — 208,
BB 6 O 2-(5-F8 H SR 2- H I R e -1 - 3)
TR AT

e 7. AR VAT (am): 213, 4
TR CiH07. 'H-NMR (600 MHz, DMSO-djs) o:
498 (1H, d,J="7.5 Hz, H-1'), 420 (1H, dd, /= 6.8, 3.4
Hz, H-3), 4.18 (1H, dd, J = 6.8, 3.4 Hz, H-2), 3.64 (1H,
m, H-6a), 3.48 (1H, m, H-6'b), 3.09 (1H, m, H-5'), 3.04
(1H, d,J=9.5 Hz, H-2', 4'), 3.02 (1H, m, H-3"),1.41 (6H,
d,J=6.5Hz H-1,4); C-NMR (150 MHz, DMSO-ds)
5:104.5 (C-1'), 81.5 (C-2), 77.2 (C-5'), 77.0 (C-3'), 74.3
(C-2"), 70.5 (C-4"), 69.8 (C-3), 61.5 (C-6"), 18.5 (C-4),
17.8(C-1)o VA2 5 Cifx BRI A —300, Wksre
W& T T FE-2,3-—BE-2-O-B-D-F & FEE .

A 8: FItkA; UV A" (nm): 196,265,
7373 CsH1606. "H-NMR (600 MHz, DMSO-ds) &
4.10 (1H, d, J=7.8 Hz, H-1"), 3.84 (1H, dd, J=7.4, 4.0
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Hz, H-2a), 3.62 (1H, m, H-6'a), 3.45 (1H, m, H-6'b),
3.44 (1H, dd, J = 9.2, 9.5 Hz, H-2b), 3.09 (1H, m, H-
5%, 3.04 (2H, m, H-2", 4"), 3.02 (1H, m, H-3'), 1.13 (3H,
t,J=7.1 Hz, H-1); '*C-NMR (150 MHz, DMSO-dj)
5: 102.7 (C-1"), 76.9 (C-3"), 76.9 (C-5'), 73.5 (C-2"),
70.2 (C-4"), 63.96 (C-2), 61.18 (C-6"), 15.26 (C-1). LA
RS SCEROG R AR — 320, BE A 8 N B-
D-H EWELH .

& 9: WEARE A UVATON (nm): 226,
253; HR-ESI-MS m/z 127.038 9 [M+H]* (Big{l
126.111 00, 73 ¥3\ CeHeO3. 'H-NMR (600 MHz,
DMSO-ds) 6: 9.54 (1H, s, H-7), 7.49 (1H, d, J= 3.5 Hz,
H-3), 6.60 (1H, d, J = 3.5 Hz, H-4), 4.50 (3H, s, H-6);
BC-NMR (150 MHz, DMSO-ds) 0: 178.0 (CHO),
162.2 (C-5), 151.7 (C-2), 109.7 (C-3, 4), 55.9 (C-a)»
PL b3 5 Skt IR AR — S Y, e &9
5-F MR

A 10: AETEERBA: UV A" (nm):
216,269; HR-ESI-MS m/z169.0139 [M—H]~ (¥#it
{5 170.120 00, 4rF 30 CsH6O0s. 'H-NMR (600 MHz,
DMSO-ds) d: 6.90 (2H, s, H-2, 6); '3C-NMR (150
MHz, DMSO-ds) J: 167.5 (C-7), 145.4 (C-3, 5), 138.0
(C-4), 120.5 (C-1), 108.7 (C-2, 6). LA _F¥¥5 5 ik
YRS A —322, SR A 10 NI B TR .

AW 11 AT CRED: UV AN (nm):
232, HR-ESI-MS m/z 235.059 4 [M+H]" (FHig{l
234207 00, 7313\ C12H100s5. '"H-NMR (600 MHz,
DMSO-ds) 0: 9.53 (2H, s, 2X CHO), 7.48 (2H, d, J =
3.5 Hz, H-3, 3'), 6.59 (2H, d, J= 3.5 Hz, H-4, 4'), 4.50
(4H, s, 6, 6'-CHy); BC-NMR (150 MHz, DMSO-d) 6:
178.8 (2-CHO), 157.7 (C-5, 5", 152.8 (C-2, 2'), 112.6
(C-3, 3", 109.9 (C-4, 4", 64.1 (C-6, 6" VL LGRS
SCHRA R B A — 23, e A 11 9 X0-(5-H1 Ik
Rk o

A 12: AR UV AN (nm): 254, HR-
ESI-MS m/z 224.092 7 [M+H]" (Fi$1H 223.228 0),
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Fig. 3 Alzheimer’s disease PPI network analysis
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Fig. 4 Longan Arillus-component-Alzheimer’s disease-target network diagram
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