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Abstract A novel sesqu iterpene glhicoside trichodemoside (1), was solated fran themyceln extractof algicolous furr
aus T'richodem a sp PI'2 The stucture was elicidated by spectroscopic analyses mchiding 1D- 2D-NMR data and

mass spectmmn etric analyses Canpound 1 d sp hyed weak grov h mhbiton aganst hunanH el a cells
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Introduction

The fingal genus Trichoderma is a widespread sapro-
phyte hat occurs almost ubiquitously. Because of the
usefn] secondary metabolites produced by this genus
many strains have receved consilerable attention as

: 2
bbcontrol agents -2

. Same secondary metabolites n-
chidngN-acylated peptides peptbo]s[”J, koningn ns
A-G [58], octaketde-derived canpounds wo butenol
ide cam pounds B and demethylsob icilln and ox-
osotb icillnol"" were reported as antibiotics w ith varr
ous actwities Durng the course of exan ning fungi for
bblogically actve natural poducts the stran PT2 fran
Blidingia minina Kylin collected at Wuyu Island

Zhangzhou of Fujian Provincg was isolated The ethyl
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acetate extract of the fementaton showed stiong antitu-
mor actvities aganstKB and R aji cell lines' . Cyclo
peptides were the active constituent "B Our firther re-
search on the chem ical canponents of Trichodema sp
PT2 yielded one new canpound H ere the isolation,
structure elicidatbn and b bactivity assay of this can-

pound was descrbed
Results and D iscussion

Fementaton ( 10 L) was carred out at28 C for 20 d
w ihout agitaton A fter filratbn the mycelia were ex
tracted exhaustwely w ith acetone A cetone was evapo-
rated in vacuo and the crude extractw as partitioned be-
tweenmethanol and petroleum ether The methanol so-
litbnwas collected and evaporated to dryness in wcawo
to afford 17 g extract The extractw as purified over RP-
18, Sephadex LH-2Q and silica gel cobmns to afford a
novel sesqu iterpene glucoside

Trichodemosile ( 1) was obtained as a white powder
2

wih [a]p + 3 76 (¢ Q 26, MeOH). The molecular
fomula Cx H3yNOs was detem ned accoddng to the
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qush molecu lar ion peaks atm /z 480 5 [M + Na]”
and 937 3[ M + Na]” inESIMS and NMR data
The presence of a a-ghicosyl N-acyl moiety was re
vealed by the 'H NMR signals at 54 97 (d 3 3 H-
1),3 8 (dd 10. 2 3 L, H-2'), 3 76 (dd 13. 4
4.Q H3'), 3.64 (1 9.4 H4'), 3.45 (t 89 H-
5),3.78 (d 5.Q H-6), 1.98 (s 3, H-8'), and
the " C NMR signals at 598. 8 (C-17), 54.6 (C2'),
72.0 (C-3), 72.8 (C-4"), 71.0 (C-5'), 61.7 (C-
6'), 172.9 (C-7), 22.5 (C-8') " . The HMBC cor
relatbns of H-1" /C-3, H-2"/C-1", C-3" and C-7, H-
3'/C-4" and C-5, H-6 /C-5, and H-8' /C-7' confimed
this conclisbn (Table 1).

Besides the a-ghicosyl N-acyl moiety the “C NMR
spectra of 1 (Table 1) dsplayed three quatemary car
bong three methylenes ( one oxygenated), five me
thines ( wo olefinic and wo oxygenated), and four
methyls
moiety. The follow ing HMBC
served H-13( 6 0.97) /C-3 C-4 C-5 and C-14 H-14
(60.70) /C-3 C-4 C-5 and C-13 H-12( §1.68) /C-
5 C-6 and C-1. In canbinatbn with the 1H, 'H-COSY
corre lations between H-1/H-2 and H-2/H-3 the frag
mentb was established ( Fig. 1) . The fragn ent ¢ coul
be also postulated fran HMBC experment The HMBC
corre lations fran H-8/C-3§ C-7 C-9 C-1Q and C-15

ndicatng the presence of a sesquilerpene

corre lations were ob-
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Fig 1 The fragnents a h and c of canpound 1,
and the selected HM BC correhtions (H—

C) and 'H, 'H-COSY correlations

reveakd that fragnents b and ¢ were joined together
Thereforg the structure of the sesqu iterpene moiety w as
detemn ned The glycosyl was located at C-2 n view of
the HIBC correlation H-1" (8 4 97) / C-2 (5 81 1).
Thus the stucture of 1 was detern ined as shown n figure
1 The relative configuration of 1 was detem ned by NOE-
SY cwss sgnals H-3/H-3H-3/H;-13 H-2 H-14

Table 1 The NMR data of cam pound 1 (CDCI, ppm J in Hz)

Na §, 5 HMBC 'H, 'H-COSY
1 528 (s H) 122. 0 (d) C-3, -5 C-12 H-2
2 388 (dd, 10231, 1H) 81. 1 (d) c-1 H-3, H-1
3 3.34 (d, 8 6 IH) 78.7 (d) C-2 C-4, C-3 C-13 (14 H-2
4 - 400 (s) - -

5 1 73 (br s IH) 49.7 (d) - H-7
6 - 139 4 (s) - -
7 137 (m, 1H), 120 (m, 1H) 25 8 (1) C-6 C-8 H-8
8 218 (m, 1H), 195 (m, IH) 41 1 (v C-5 C-7, C-9 C-1Q C-15 H-7
9 - 138 9 (s) - -

10 §35(16.5 1H) 123.9 (d) C-8 C-11 C-15 H-11
11 4.09 (d 6.7 2H) 58 9 (1) C-9 C-10 H-12
12 168 (s 3H) 21.9 (q) C-1, -5 C-6 -
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13 097 (s H) 24,4 (q) (-3, C-4 C-5, C-14 -
14 0.70 (s ) 14.1 (q) (-3, C-4 C-5, C-13 -
15 1. 63 (s 3) 16. 1 (q) C-8 -9 C-10 -
! 4.97 (d, 3.5 IH) 98. 8 (d) G3,¢1 H-2'
7 3.88 (dd3 1,102 H) 54.6 (d) c-1, ¢-3, ¢7 H-1,H-3
3 3.76 (dd 13.4 4 Q H) 72.0 (d) c-4, c-5' H-2'
4 364 (19 4 1H) 72. 8 (d) c-2, ¢-5' H-5
5 345(18 9 IH) 71.0 (d) c-3, c-6 H-4'
6 3.78 (d, 5. Q 2H) 6L 7 (1) c-5 H-5
7 - 1729 (5) - _
g 1.98 (5 H) 22.5(q) c-7 -
Bioassays The flask cultures were filtered and the mycelia were

The cytotoxic activity aganst the H d.a cell line of can-
pound 1wasmeasured 72 h post treatnent by the MTT
method """, Canpound 1 (10 Bg/mL) disp layed weak
grow th mhbiton (1% ).

Experimental

G eneral

Precoated TLC plates were fran Q ngdao H aiyang
Chen ical Faciory, Q ngdag P. R. China For colunn
chram atography ( CC), silica gel ( 200-30Q and 80-
100 m esh Q ingdao), silica gel 60 (Merck), RP-18
(Merck), and Sephadex LH-20 gel (Amershan Bioscr
ences) were used. Optical rotation was m easured on a
PerkinF Imer 341 ploarin eter with CHCL as solent
NMR Spectra were recorded on a Bnker DRX-500
spectrometer (& n ppm rel oM eSjJ in Hz), and
MS spectra on a F inngan LCQ-A dvantage and VG Au-
to-Spec-3000 m ass spectum eters

Fem entation of the Strain

The stran PI'2 was identified as Trichodenma sp ac
cordng to its II'S sequence of DNA ( I[S1-5. 8S-
I'S2). The strainwas ncubated on slope of 504 sea
water potato dextrose agar (PDA) m edia in a test ube
at28 C for7 d to afbd seed culiures Then the seed
culures were washed w ith sterile water and the spores
were transferred to 3000 m L. Erlerm eyer flasks each
contanng 1000 mL of 50%
broth (PDB) for static ncubatbn roan tem perature
20 d

Extraction and isolation

seav ater potato dextise

extracted w ith acetone exhaustvely The acetone solr-
tonwas collected and evaporated n vacuo to afford a
cude extract Then dissolved in methanol and partr
toned beween petrokun ether and mehanol The
brown oil ( 17 g) was obtaned fran the m ethanol
phase

The extract (17 g) was subjected to MPLC (170 g
RP-18) eluted withH, 0, 30% , 50% , 70% , and 100%
methano] respectively Then fwe fractbns ( Fr S1-S5)
were obtained Fr S3 (98 mg) was subgcted to CC
(45 gSephadex TH-20, M eOH). A 1l fractons w ere an-
alyzed by TLC (EtoAc/M eOH 1:2), and pooled into 3
portons (Fr S31-S33). Fr S33 (74 mg) was further
seperated over CC ( silica ge] CHCE / acetone 107 1, 5
1L 1L 1D2) oyied 1 (5mg).
Trichodemoside[ N-( (25 3S 4R 5S)-2-(( 1§ 4S
6S ) -6-hydroxy-4-(( E )-5-hydroxy-3m ehypent3-
enyl) -3 5 5-wm ehyleyclohex-2-enyloxy) -tetrahydro-
4 5-d hydroxy-6- ( hydroxym ethyl) -2H -pyran-3-y1) ac-
etanide 1][a]p + 3 76 (¢ 0. 26 M OH ), ESIM S
m /480 5[M+ Na] " and 937 3 [ M + Na]", NMR
data see Table 1
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