ZiEsreik 2019 4F 3 25 HAS 37 555 2 11
Journal of Pharmaceutical Practice, Vol. 37, No. 2, March 25,2019 151

iR
341 2 B 2 24 4 R AR W P M R 5

EFr. AW, E OB LRI R A WETEBERFLERE L 200433 2. BB K LE R
Jb A FKE 05000053, R EZ K22 L8 A AR 230000)

(HE] BM IRARDEETIMHI(Cladiella sp.) RIFNEAR N E (Aspergillus flavipes) TG PER AT .
Tk RAGERAE T B E T 5 HPLC 864 2 F-BOW Bl KRR L TR SRR IR EAT 43 15 . i FHBAR Dl 3k 5 R 25
B SCHR R B LA Y I ST 55 s RAIAZ A T B 32 (3% AL B T il 56 (RANKL) 75 5/ BB 86 542 B E 4 I (bone
marrow macrophage cells, BMMs) 73ty i 28 B A5 B 40 I » 22 B0 4 PR R P W R i ( TRAP) 5 S5 P e 1, XAk 45y 100 o - 4
MoAIEEEEATATSY . R MR R P B AR 2] 4 DA i R A A, a5 % ¢ K trichalasins H, aspergillucha-
lasin, aspochalasin Tl aspochalasin D, f&RSMEHEMNAZE R Wox A& 3 F1 4 AR EFEEE I §] BMMs [alf B A0 sk, 4518
XHAL A 3 R 4 S0 B A T T P ) 4R A SR AR S B UR R AE S X B R B A T M) BRI LR B AN

[kEiE]  MEIILR A B0 AR IS dUpast R s IR E ai i o1k

[(hESHEE] R284.1 [ HtrER"] A [XxEHSE] 1006-0111(2019)02-0151-05

[DOI] 10.3969/j. issn. 1006-0111. 2019. 02. 010

Study on the secondary metabolites of Aspergillus flavipes isolated from coral
WANG Hongliang"?, JIANG Wenli, LI Ran, XU Congcong, ZHANG Wen' (1. Research Center for Marine Drugs, School of
Pharmacy, Naval Medical University, Shanghai 200433, China; 2. Sergeant School of Army Medical University, Shijiazhuang
050000, China; 3. Anhui University of Chinese Medicine, Hefei 230038, China)

[ Abstract |

pes. Methods Compounds were isolated and purified by means of various chromatographic techniques, including Silica gel col-

Objective  To investigate the active secondary metabolites of coral derived fungi Aspergillus flavi-
umn chromatography, Sephadex 1.H-20 chromatography and HPLC. The structure of the compounds was identified by NMR
combined with the data reported. The nuclear factor kappa B receptor activating factor ligand (RANKL) was used to induce
bone marrow macrophage cells (BMMs) differentiate into mature osteoclasts. The tartrate-resistant acid phosphatase (TRAP)
specific staining was used to test the inhibitory activity of compounds on osteoclast differentiation. Results Four cytochalasins
were isolated from the fungus and their structures were identified as trichalasins H, aspergilluchalasin, aspochalasin 1 and as-
pochalasin D. Compounds 3 and 4 showed inhibitory activity on osteoclast differentiation. Conclusion This was the first report
of inhibiting osteoclast differentiation activity of compounds 3 and 4. These two compounds might have great significance in the
study of new anti-osteoporosis drugs.
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A 1. kR, ESIMS (m/2) & 402. 26
[M+H]1" .57 CiHis NO, ., H NMR % 4n
T :'"H-NMR (600M ,CDCl;) §=3.08 (1H,dt,]=
10.5,3.5 Hz, H-3),2.62 (1H,dd,J =5.0,3.5
Hz,H-4),2.34 (1H, brs, H-5),5.40 (1H,s , H-
7),2.41 (1H, brd, H-8),1,26,1.70 (2H, m, H-
10),1.14 (3H.d,J=7.5 Hz, H-11),1.76 (3H,
brd,H-12),2. 84 (1H,dd,H-13),1.56,1. 68 (2H.,
m ,H-15),1.72,1.96 (2H,m,H-16),3.78 (1H,
brs,H-17),3.64 (1H,d,J=3.4 Hz, H-18),3.26
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(1H.dd,J=9.0,9.0 Hz,H-19),2.52 (2H.d,J =
9.0 Hz,H-20),1.55 (1H,m, H-22),0. 91 (3H.d,
J=6.5 Hz, H23),0.94 (3H,d,]=6.5 Hz, H-
24),1.19 (3H,s,H-25); “C-NMR (150M,CDCl;)
0=173.9 (C-1),52.1 (C-3),52.0 (C-4),35.2 (C-
5),139.9 (C-6),127.3 (C-7),36.7 (C-8),64.3
(C-9),47.6 (C-10),13.8 (C-11),20. 4(C-12) ,44. 5
(C-13),82.1 (C-14),38.7 (C-15),27.0 (C-16),
68.1 (C-17),83.5 (C-18),36.4 (C-19),43.0 (C-
20),210.9 (C-21),25.4 (C-22),21.3 (C-23),24.0
(C-24),22.7 (C-25), L% 5 SClR™ 4 i —
HLENRESY) 1 4 trichalasin H,
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F:'H-NMR (600M,CDCl,) §=3.07 (1H,dt,J=
10.5,3.4 Hz, H-3),2.63 (1H,t,J =4.5 Hz, H-
4),2.34 (1H,m, H-5),5.40 (1H, s, H-7), 2. 40
(1H, m, H-8), 1.27, 1.68 (2H, m, H-10), 1. 14
(3H.d, ] =17.2 Hz,H-11),1.75 (3H,s, H-12),
2.95 (1H,m, H-13),2.53,2.95 (2H, m, H-15).,
1.41,1.88 (2H,dd,td,J=13.2,5.0 Hz,J=13. 1,
4.6 Hz, H-16), 1. 71, 2. 01 (2H., m, H-17), 3. 55
(1H,brs,H-18),2.53 (1H,m, H-19),3.69 (1H,
s, H-20),1.56 (1H,m, H-22),0.92 (3H.,d,] =
6.5 Hz,H-23),0.89 (3H,d,J=6.5 Hz, H-24),
1.21 (3H,s,H-25); *C-NMR (150M,CDCl;) 6=
174.0 (C-1),52.1 (C-3),51.9 (C4),35.3(C-5),
140.0 (C-6),127.2 (C-7),36.5 (C-8),64.4 (C-
9),47.6 (C-10),13.7 (C-11),20.4 (C-12),39.0
(C-13),82.8 (C-14),42.7 (C-15),35.2 (C-16),
24.8 (C-17),66.8 (C-18),42.8 (C-19),84.3 (C-
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L EAL S 2 M aspergilluchalasin,

a3 AR, ESIEMS (n/2) & 418. 60
[M+H]", 4 FH CHis NO; . H NMR %z in
T :'H-NMR (600M,CD;0D) §=3.21 (1H,m,H-
3).2.89 (1H.dd.J=3.0.5.1 Hz,1H).3.04 (1H.
brs,H-5),5.25 (1H, brs, H-7),3.82 (1H,d, J =
11.1 Hz, H-8). 1. 47, 1.71 (2H.m, H-10), 1. 25
(3H.d,J=7.3 Hz,H-11),1.76 (3H, m, H-12),
6.15 (1H.dt,J=10.8,1.6 Hz, H-13).2. 14,2. 32
(2H,m, H-15), 1. 37, 2.10 (2H, m, H-16), 3. 75

(1H.,brd,J=5.4 Hz,H-17),4. 46 (1H,s, H-18).,
7.25 (1H, dd, J = 2.45, 15.3 Hz, H-19), 5.91
(1H.dd,]=2.45,15.3 Hz, H-20),1. 70 (1H.m.
H-22),0.94 (3H.,d,J=6.0 Hz,H-23),0. 94 (3H,
d,J=6.0 Hz, H-24),1.37 (3H, brs, H-25); “C-
NMR (150M, CD;OD) §=175.3 (C-1),51.7 (C-
3),53.5 (C4),35.5 (C-5),141.5 (C-6),125.2
(C-7),41.1 (C-8),90.3 (C-9),50.0 (C-10),14.2
(C-11),19.7 (C-12),123.8 (C-13),140.5 (C-14),
40.7 (C-15),28.4 (C-16),79.2 (C-17),74. 4 (C-
18),154.5 (C-19),120.5 (C-20),169.3 (C-21),
25.7 (C-22),22.0 (C-23),24.1 (C-24),15.4(C-
25), DU Hs 5 Scmk Y el — 80 e e & 3
A aspochalasin 1,

EY 4. AR AR, ESIMS (m/2) + 402. 26
[M+H]", 53+ h C.iHyis NO, . H NMR #4540
T :"H-NMR (600M,CDCl;) §=3.14 (1H,ddd,J
=9.5,3.0,3.0 Hz, H-3),3.03 (1H,dd, ] =6.0,
3.0 Hz,H-4),2.49 (1H,m,H-5),5.44 (1H, brs,
H-7),2.90 (1H,d,J=10.5 Hz,H-8),1.20 (2H,
m,H-10),1.23 (3H.d,J =6.0 Hz, H-11), 1. 75
(3H,brs,H-12),5. 96 (1H,d,]=10.5 Hz, H-13),
2.18 (2H, m, H-15),1.45,2.04 (2H, m, H-16),
3.80 (1H, brs, H-17),4.56 (1H, s, H-18), 6. 40
(1H.dd,J=16.4,4.8 Hz,H-19),7. 15 (1H,d.J =
16.5 Hz,H-20),1.51 (1H,m, H-22),0. 89 (3H,
d.J=7.0 Hz,H-23),0. 89 (3H,d,J=7.0 Hz, H-
24),1.31 (3H,d,J=0.5 Hz, H25); “C-NMR
(150M,CDCl;) §=175.0 (C-1),51.2 (C-3),49.7
(C-4),35.2 (C-5),140. 5 (C-6),125.9 (C-7),43.7
(C-8),68.1 (C-9),48.5 (C-10),13.6 (C-11),20.0
(C-12),124. 4 (C-13),137.4 (C-14),39.6 (C-15),
29.5 (C-16),79.3 (C-17),75.7 (C-18),141.5 (C-
19),129.8 (C-20),197.6 (C-21),25.2 (C22),
21.6 (C-23), 23.7 (C-24), 15.7 (C-25), DL %K
P55 SCHRY i — 3 B2 L5 4 R aspochala-
sin D,

2.2 EMMLGXLER

R REEERINSS R BT A 1L S P17 10 ol /L
W EE T X BMMs 20 I 3% A7 B Pk 00 6 i 2
fEgs R R . 7E 5 pmol/L Al 10 pmol/L ¥ T .1k
Y 3 F 4 X7 BMMs [ 5% B 480 il 734k 2% 30 A )
FREE R CULIE 2)



yapsikgeak 2019 4F 3 4 25 A4 37 &5 2 M

154 Journal of Pharmaceutical Practice, Vol. 37, No. 2,March 25,2019
A
1.57 1.5
§ 1,01 i g 101
i - -E.s g
=3 X e s
=05 S 05 S
= =
0.0- 0.0 -
R > N\ o b R N O % >
&7 V%\ V%\ V%@ V%i\\ &7 V% V@& V%\ V%\
i N > > > >
AR CENC NG O W

WEE 5 nmol/L

R BlL ! g0 R
e
SRSETT 200 um

WPE 5 nmol/L

W 10 umol/L

W 10 wmol/L

2 EWM1I-4MHEBBEEBESLER
A. TRAP+ AT FRGE T ;s B. TRAP Yot Bon i A 4 (40O
*P<0. 05, **P <<0. 01, 5% HE4H He

B
a3
e
e
3 itit

ASYRBIFTE DNZR 0 S Fe AR o 1 B A
oy B R 4 DAIMAA RSB . AN SR
TEE R PORIEAE R Tz AL B S TR A
fL3E i B RS (Aspergillus sp. ), 75 % @M
(Penicillium sp.) , BB (Hypoxylon sp. ),
LSRR (Phoma sp. )4, FE5HE 1 #8BAT 5]
W R GF-G R IR S5 1 » 32 2R A B v e A i LA
B b XRAEGYHRA SR EYIEYE, AR BT
g Bt HIV., [ BRI R A0 SClk R Ak
AW 1 HA PR R g 40 i HL-60 HAT
UMM A 3 H A R R AR E
AN kA 4 HATIE S TL-3 fK#Y Ba/F3 41 i
PATIEHE A 3 0 4 KRR MR 40 i THPL,
HIL-60,PC3 HLA #5540 dg e

W9 R FE B #5E BUR & B i A b i 4t
FE A A T AR S MR R S AP AR AS . S

240 M SR 8 o R ) R R N X — AR BT
B8, 2 3 R TR A+ R B XU 2 A R
PRt AT T T IX 4 S PR AR
ARG R A B S 3 4 X B A0
AT — 5 T BE B A 355 4 T LA el /B 2 ) 2R
. RUIXPIME A PIXEE DT s 25 W AT
FHAEEZ L ARSCENEY) 3 F 4 I 8E
ML ALTE PR B ARGE . LS9 3 4 e
A C-13.14 F1 C-19. 20 XU . I 175 V1 19 77 78
A HE 53K PO OB

(5% k]

[1] HOU X M,XU R F,GU Y C,et al. Biological and chemical
diversity of coral-derived microorganisms [J]. Curr Med
Chem,2015,22 (32):3707-3762.

[2] ZHU W M, WANG ] F. A review on studies of secondary me-
tabolites from marine fungi[ J ]. Mycosystema, 2011,30 (2):
218-228.

[3] SRBLVFEN . AR I8 A il 25 8 0 B ok AR ) B



PR AE 2019 4F 3 1 25 HER 37 BH 2

Journal of Pharmaceutical Practice, Vol. 37, No. 2, March 25,2019 155
PERFSEEE R ], WPl R FAWI G A 24 T A R B 5 EF R, tive cytotoxicity and stereochemistry of aspochalasin D[] . J
2015 (3):20-32. Antibiot,2001,54(4) :379-381.

[4] ROCHFORT S, FORD J, OVENDEN S, et al. A novel as- [13] ZHANG Y,WANG T,PEI Y,et al. Aspergillin PZ, a novel
pochalasin with HIV-1 integrase inhibitory activity from As- isoindole-alkaloid from Aspergillus awamori[]]. ] Antibiot,
pergillus flavipes[]]. ] Antibiot,2005,58(4):279-283. 2002,55(8):693-695.

[5] ZHOU G X, WIJERATNE E M K, BIGELOW D, et [14] TWAMOTO C,YAMADA T,ITO Y, et al. Cytotoxic cytocha-
al. Aspochalasins 1,], and K: Three new cytotoxic cytochala- lasans from a Penicillium, species separated from a marine al-
sans of Aspergillus flavipes from the Rhizosphere of Ericame- gal J]. Tetrahedron,2001,57 (15):2997-3004.
ria laricifolia of the Sonoran desertl [J]. J Nat Prod, 2004, [15] QUANG D N, STADLER M, FOURNIER ], et al. Carneic
67(3):328-332. acids A and B, chemotaxonomically significant antimicrobial

[6] BARROW C J,SUN H H. Spiroquinazoline,a novel substance agents from the xylariaceous ascomycete Hypoxylon carneum
P inhibitor with a new carbon skeleton,isolated from Asper- [J].J Nat Prod,2006,69 (8):1198-1202.
gillus flavipes[]]. ] Nat Prod,1994,57 (4):471-476. [16] ALVIK A,NAIR B,PU H,et al. Phomacins: Three novel an-

[7] KWON YJ,MJ,CJ,et al. Flavimycins A and B, dimeric 1, 3- titumor cytochalasan constituents produced by a Phoma sp.
dihydroisobenzofurans with peptide deformylase inhibitory ac- [J].J Org Chem,1997,62(7):2148-2151.
tivity from Aspergillus flavipes [J]. ] Nat Prod. 2012, 75 [17] ZHANG Y,TIAN R, LIU S, et al. Alachalasins A - G,new
(2):271-274. cytochalasins from the fungus Stachybotrys charatum [ ] ].

[8] EL AMRANI M, LLAI D, DEBBAB A, et al. Protein kinase Bioorg Med Chem,2009,16 (5):2627-2634.
and HDAC inhibitors from the endophytic fungus Epicoccum [18] SI Y, TANG M, LIN S, et al. Cytotoxic cytochalasans from
nigrum[J]. ] Nat Prod,2014,77(1) :49-56. Aspergillus flavipes PJ03-11 by OSMAC method[ J]. Tetra-

[9] RUKACHAISIRIKUL V, RUNGSAIWATTANA N, hedron Letters,2018,59(18):1767-1771.

KLAIKLAY S, et al. y-Butyrolactone, cytochalasin, cyclic car- [19] ZHAI Z J.,LI H W, LIU G W, et al. Andrographolide sup-
bonate, eutypinic acid, and phenalenone derivatives from the presses RANKL-induced osteoclastogenesis in vitro and pre-
soil fungus Aspergillus sp. PSU-RSPG185[] ]. J Nat Prod. vents inflammatory bone loss in vivo[ J]. Br ] Pharmacol,
2014,77(11) . 2375-2382. 2014,171(3) :663-675.

[10] CHENL,LIUY T,SONG B,et al. Stereochemical determina- [20] KIM]JY,CHEON Y H,KWAK S C,et al. Emodin regulates
tion of new cytochalasans from the plant endophytic fungus bone remodeling by inhibiting osteoclastogenesis and stimula-
Trichoderma gamsii. [ ]]. Fitoterapia, 2014,96 (3):115-122. ting osteoblast formation[ ] ]. ] Bone Miner Res,2014,29(7) ;

[11] CHOO SJ,YUN BS,RYOO J,et al. Aspochalasin I,a mel- 1541-1553.
anogenesis inhibitor from Aspergillus sp. [ ]]. ] Microbiol [WFSHE] 2018-11-04 [{&EHHI] 2019-03-04
Biotechnol,2009,19 (4);368-371. [AHmE] PR

[12] TOMIKAWA T,SHIN-YA K, KINOSHITA T, et al. Selec-

(E#% 114 7D Al EE 224 . 2010,16(6) ; 483-486.

[38]  BRigWl, FHRME 220505, 4. M0 1 Sk S WX 2% B SR R [40] 7 B, L2 9% e 1 B0 A K U AR iy TRPVS/TR-
HAW AL 1] b H A& B B 2 i, 2006, 20 (4) PV6 38 AL S AN BB 2 I PRI S LD 7
217-221. £ 2 K%, 2015.

[39] FEAERE. B BT, %, RF 4 IS+ R L 00 R [Ye7m BEA] 2018-11-29 [fEEIEHA] 2019-01-10

R BE BB RAE 893697 1 S AU BARS [T ], o ] o o [(AxmE] 2HR



