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In 2015, according to the Ministry of Health, Welfare CDC
statistics, about 40,000 people infected with dengue in
southern Taiwan, more than 200 people died. Currently in
strategy on the prevention and treatment of dengue fever,
in addition in December 2015, Mexico and the Philippines
approved for sale tetravalent dengue vaccine (Dengvaxia),
no special medical treatment. Therefore, the screening of
natural lead compounds from fungi secondary metabolites.
The advantages of microbial culture can be a large number,
combined with pharmacological effects, structural
modification, chemical synthesis, clinical trials, the
future, will have the opportunity for product development.
In order to develop new drugs, we have screening biological
activity oriented to inhibit NS2B protein. Now we find: we
isolated from Coconut Leaf Beetle (Brontispa longissimi) of
Entomogenous, the bacteria has been identified as (M.
anisopliae var. anisopliae) (MA-126). When we are dealing
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with ethyl acetate crude extract from the liquid
fermentation and solid state fermentation for testing, in
crude extracts concentration of 50 g / ml, respectively,
for NS2B protein with 35% and 10% inhibition. Furthermore,
Destruxin A and Destruxin E were isolated and purified from
the solid state fermentation. Destruxin A and Destruxin A2
were isolated and purified from the liquid fermentation
controlled at pH = 4. In the experiment, 1t was also found
that the composition of Destruxins was not detected in
liquid fermentations controlled at pH = 12 by NMR. In the
activity test, the human hepatoma cell line Huh-7 was
infected with dengue type 2 (strain 16681) virus for 2
hours and then the virus solution was removed. Anti-virus
test was conducted by adding Destruxin A, Destruxin E and
Destruxin A2, The virus capacities were respectively EC50 =
0.749 + 0.014, 0.764 + 0.046 and 6.602 + 1.263, and the
inhibitory rates of 62% 61% and 34% of the cofactor
protein NS2B at the concentration of 1 M, respectively.
Destruxins because of the large molecules, structural
analysis 1s more complicated. There are still four
unresolved Destruxins, will continue to be analyzed. The
cytotoxicity (CCh0) of each destruxins was determined by
MTSassay kit. The viral RNA replication and protein yield
were analyzed by Real-time quantitative RT-PCR (RT-gPCR)
and Western blotting. The computer software simulates the
chemical structure of the active principle and the
Molecular Docking Method of the macromolecular target
protein to study its interaction.

Dengue, NS2B protein, Destruxins
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Abstract

In 2015, according to the Ministry of Health, Welfare CDC statistics, about
40,000 people infected with dengue in southern Taiwan, more than 200 people died.
Currently in strategy on the prevention and treatment of dengue fever, in addition in
December 2015, Mexico and the Philippines approved for sale tetravalent dengue
vaccine (Dengvaxia), no special medical treatment. Therefore, the screening of
natural lead compounds from fungi secondary metabolites. The advantages of
microbial culture can be a large number, combined with pharmacological effects,
structural modification, chemical synthesis, clinical trials, the future, will have the
opportunity for product development. In order to develop new drugs, we have
screening biological activity oriented to inhibit NS2B protein. Now we find: we
isolated from Coconut Leaf Beetle (Brontispa longissimi) of Entomogenous, the
bacteria has been identified as (M. anisopliae var. anisopliae) (MA-126). When we
are dealing with ethyl acetate crude extract from the liquid fermentation and solid
state fermentation for testing, in crude extracts concentration of 50 ¢ g / ml,
respectively, for NS2B protein with 35% and 10% inhibition. Furthermore, Destruxin
A and Destruxin E were isolated and purified from the solid state fermentation.
Destruxin A and Destruxin A2 were isolated and purified from the liquid fermentation
controlled at pH = 4. In the experiment, it was also found that the composition of
Destruxins was not detected in liquid fermentations controlled at pH = 12 by NMR. In
the activity test, the human hepatoma cell line Huh-7 was infected with dengue type 2
(strain 16681) virus for 2 hours and then the virus solution was removed. Anti-virus
test was conducted by adding Destruxin A, Destruxin E and Destruxin A2, The virus
capacities were respectively EC50 = 0.749 + 0.014, 0.764 + 0.046 and 6.602 + 1.263,
and the inhibitory rates of 62%, 61% and 34% of the cofactor protein NS2B at the
concentration of 1 puM, respectively. Destruxins because of the large molecules,
structural analysis is more complicated. There are still four unresolved Destruxins,
will continue to be analyzed. The cytotoxicity (CC50) of each destruxins was
determined by MTSassay kit. The viral RNA replication and protein yield were
analyzed by Real-time quantitative RT-PCR (RT-gPCR) and Western blotting. The
computer software simulates the chemical structure of the active principle and the
Molecular Docking Method of the macromolecular target protein to study its
interaction.

Key words : Dengue, NS2B protein, Destruxins
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3.1 Destruxin A 7 NMR & 3# 7551

'H NMR spectrum of Destruxin A recorded at 600MHz in CDCls.

13C NMR spectrum of Destruxin A recorded at 150MHz in CDCla.

Li
0

destruxin A

Position 8C SH
1 53.6 4.88 dd
2 37.4 1.91m
3 15.2 0.87d
4 24.3 1.42dq,1.25m
5 11.3 0.85t
6 173.5
7 25.1 3.21s
8 58.0 4.95d
S 27.2 2.32m
10 19.6 0.93d
11 20.0 0.89d
12 171.0
13 28.1 2.72s
14 55.5 5.15q
15 15.4 i.30d
16 168.9
17 33.2 4.04m,3.07t
18 34.4 2.67 ddd, 2.49 dd
19 173.6
20 72.7 4.84 dd
21 34.8 2.62m,2.57m
22 131.3 5.80m
23 119.5 5.204qq, 5.15m
24 169.7
25 46.6 3.891td, 3.48 m
26 24.0 1.94m,1.58 m
27 30.8 2.04m,1.65m
28 60.7 4.66d
259 170.9
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3.2 Destruxin E ¢iahNMR @3 74

'H NMR spectrum of Destruxin E recorded at 600MHz in CDCls.
13C NMR spectrum of  Destruxin E recorded at 150MHz in CDCl3

G
N7

Position oC OH
1 53.7 4,86 dd
2 37.4 1.84m
3 15.2 0.85d
4 24.3 1.43m,1.36 m
5 11.3 0.84t
6 173.4
7 29.1 3.21s
8 58.0 493d
9 27.2 231m
10 19.5 0.87d
11 20.0 0.92d
12 171.0
13 28.1 2.71s
14 55.5 5.16q
15 154 1.29d
16 169.5
17 33.1 4.04 m,3.07 m
18 34.5 2.66 m,2.56 m
19 173.6
20 70.3 4.87 dd
21 349 1.93 m,1.38m
22 66.0 1.84m
23 49.8 0.98d
24 169.7
25 46.6 3.87td,3.44m
26 24,3 1.99m,1.58 m
27 30.9 2.01m,1.68m
28 61.0 4.38d
29 170.6
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3.3 Destruxin A2 ¢ NMR @ 3# 74

'H NMR spectrum of Destruxin A2 recorded at 600MHz in CDCls.
13C NMR spectrum of  Destruxin A2 recorded at 150MHz in CDCla.

0O = 0”7 °NH
HN
0
NJK/O
s 0
Destruxin A2

Position Oc oy
1 53.6 4.84 dd
2 37.4 1.92 m
3 15.0 0.85d
4 24.5 1.45m, 1.28m
5 11.7 0.86t
6 173.4
1-NH 7.70d
7 30.7 3.22s
8 58.4 4.96d
9 27.36 2.32dq
10 19.5 0.93d
11 19.8 0.89d
12 171.0
13 28.5 2.73s
14 55.8 5.17q
15 15.2 1.31d
16 169.6
17 335 4.05m, 3.08 m
18 34.0 2.68m, 2.57m
19 173.7
17-NH 8.26d
20 72.2 4.91dd
21 39.0 1.96ddd, 1.85m
22 24.2 1.38ddd
23 23.9 1.00d
24 21.7 0.95d
25 169.8
26 44.9 3.86dt, 3.57dt
27 30.6 2.10m, 1.70m
28 35.7 2.79m
29 19.2 1.11d
30 65.2 4.27d
31 170.8
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Two novel linked compounds, Polyalongirin A (1) and Polyalongirin B (2),
have been isolated from the twigs of Taiwanese Polyalthia longifolia. They
were composed of diterpene and alkaloid linkage for the first time, is an
unprecedented natural N-1 and C-16 linked compound. Further purification
was carried out by column chromatography, high performance liquid
chromatography and recrystallization. All structures of the compounds were
elucidated by NMR spectra and physical data ( IR, mass spectrometry,
ultraviolet, optical rotation ). Their absolute structure were determined by

X-ray.
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Ahstract
<o

Two novel linked compounds, Polyalongirin A (1) and Polyalongirin B (2), have been isolated from the twigs of
Taiwanese Polyalthia longifolia. They were composed of diterpene and alkaloid linkage for the first time, is an
unprecedented natural N-1 and C-16 linked compound. Further purification was carried out by column
chromatography, high performance liquid chromatography and recrystallization. All structures of the compounds
were elucidated by NMR spectra and physical data ( IR, mass spectrometry, ultraviolet, optical rotation ). Their

absolute structure were determined by X-ray. ..,
Table 1. '"H-NMR data for Polyalongirin A and B. Table 2. *C-NMR data for Polyalongirin A and B

Fytractinn and lealation "W NMR Data of Polyalonginn A and B. 5in ppm, Jin Fi. T5C NMR Data of Polyalongirin A and B & in ppm.
- n " it 1 =
P. longifolia (dry weight 2 kg) positon * ‘ posion
il 152 {m) 152 m] 1 TE35 1) 183500
; . 7 T50{m). 210(m T30 (m). 2,00 m] 2 263 11) 2688 (1)
‘ex(ractcd with MeOH three times 2 518 lbrs] 547 [brs] 5 7 (o] FFIC]
Crude extract (dry weight 310 g) - - z 1;;11: ] THiE)
. 120 jm) 173 75 (w1730
pantitioned between EA and 3% tartaric acid . = L gfgg 285
| 143 {m) 1.0 (m) ] 36.4(d] dj
T - E] 386 X
] 37 Tm]
H20 layer + 3% tartaric acid EA layer T TR T T T 45 ((‘1 A(d
1. adjusted at pH 9 with staturated Na; CO4 225 (m) 225 (m) B[ 2]
3. partitioned with CH, Cl; ) TSR i SCHTEM—
= - 715 (s) 715 (s)
T
CH,Cly layer TS0 333(d) 533(d)
H,0 layer 2t layH - BaE] T600q] 16.0(q)
partitioned between n-hex : MeOH : Hy0 =4:3:1 X 00is) 1730q) L]
% T7(s) EEETCT] 193 (q)
— 20 182(q) 1l
= = 1 2279 (5] 1454 (5]
§ . Ta 1656 (5) 1228 (5]
MeOH + Hy0 layer n-hex layer ‘;’ - o 288 5] BT
T ue'{s} z 146.8 {s) 1502 {s)
Flash calumn chromatography n-hex — E1OAC -MeOH gradient = 3 075 (d) 502 (5
E - - Ta 264 (5 1303 (5
e I 753 m) 7941m 273 (m), 283 im] T AT 7]
5 265 (m). 2 72 (m 765 (m). 265 (m) = FET] 30
T3 | 415(99,105 35 | 405(9d.70,7.0) = 3 3
Ta 33(dd 9,45 320 dd, 3.5, 4) 7'] = "‘(“ﬂl ]
8 28 Ed 280 (m T3 EEENE T34 [s)
725 7.35 [m] 731 [m) "l 1273 (d) 1273 (d)
IT2 3 725755 m] 790 (m) il 1275 (g )
- 725-1.33 [m) 7.24 (m) AL 128.4 (d) 128.1(d)
- B.09 (d, 8.0 825(d,7.5) ki) 1269 (d) 127.7(d)
Silical gel column 3 - - a 1308 (s} 1317]s)
—— 123 TOCH,0-|__595(s), B10(s] - OCH,0- 10087 | -
chromatography TOMe = T TOMe - EEIT)
NP HPLC TONe N 370(s) 70N - A
R ) TONe N B TOe - 06 (@
Recrystallized with n-hex : EtOAC=5: 1 D O 8 ValTan FT-500 WFIZ Spparsie. AMESEIRE S 125 W S =T 0=CH. [=0R =07

CH,Cly and MeDH
L P e
Polyalongirin A (1) Teparative

16.1mg n-hex © Acetone=2.5:1

Polyalongirin B (2)
11.1mg

) - N
) \
Fig. 2. COSY( — )and HMBC ( — ) correlations of Fig. 3. COSY( — )and HMBC ( — ) correlations of
Polyalongirin A (1). Polyalongirin B (2).
References

1. Chen, CY, Chang, FR., ShihY.C. { 2000 )
Cytotoxic Constituents of Polyalthia longifolia var.
pendula. J.Nat.Prod. 63:1475-1478.

2. Manasa, M. Vivek, M.N. ( 1987} Antibacterial
activity of some active principles of Polyathia
longifalia leaves. Indian J. Pharmac. 19:216-220.

w

Seikuo Nakamura, Souichi Nakashima (2013)
Alkaloid constituents from flower buds and leaves
of sacred lotus with melanogenesis inhibitory
activity in B16 melanoma cells. Biorganic &
Medicinal Chemistry. 21:779-787

Fig. 1. X-ray crystallographic of Polyalongirin A (1) L) D
P

-

Shunichi Manabe, Crikao Nishino. ( 1986 )
Stereochemistry of cis-clerodane  diterpene,
Tetrahedron. 42(13):3461- 3470

Fig. 4. The NOESY of clerodane diterpene
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