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A new trichothecene macrolide from endophyte Myrothecium
roridum associated with Trachelospermum jasminoides
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Abstract: Three compounds were obtained from the crude extract of the fermentation broth of endophyte
Myrothecium roridum IFB-E008 in Trachelospermum jasminoides by silica gel column chromatography, Sephadex
LH-20 gel column chromatography and high performance liquid chromatography. They were determined as 3'-iso-
isororidin A (1), verrol (2) and N-acetyltryptamine (3), respectively, through HR-MS, 1D and 2D NMR and
literature comparison. 3'-iso-isororidin A (1) is a new trichothecene macrolide that has never been reported in the
literature. The in vitro cytotoxicity assay showed that compound 2 had certain cytotoxicity against the human
gastric cell line SGC-7901 with half inhibition concentration (IC,,) of 59.79 pg-mL" (158.1 pmol-L"), while IC,,
value of the positive control cisplatin was 6.58 pg-mL" (21.9 umol-L™").
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A B R, AT = A2 B EPT ‘B ALARRAIE 1Y) 5 oy 76 55
WA, 2 C-4 F/EE C-15 SR R AERTAA RN, Bl
TV 15 2k 1) B v f B M A & ), B 48 A~D DU Fh 45 44
RN b type D Ny S L F A R IR I, N ZE s
W] 43 A verrucarins (3 E & C27 fA ¥)) A1 roridins
(FEEC29 &%) KIS, Roridins A verrucarins 45
Fa Al AH AU, roridins [ C-6" 4 C2 4% 4 14 2 fife R A=
% A8 B f] verrucarins; roridins 5% J5 & [ C-6',12'4f &
B L C-127,14" 4 5 B W] A2 1Y satratoxins « mytoxins |
roritoxins A1 vertisporins 2 AT A4, C-9,10 XU A1 C-
12,13-epoxy A& 5 vy 71 27 Jofs 1) B 284 S5 M KRR, {H — 2By
LA B A B AR 10, 13-B A B g £ B AR AT AR Y,
A S0oF B i 00 B 0 AR )6 BRI S A A9 50T

AR A RN ARG FE NS 2 Mg
HREE, Horh, RSN UR S VET R 802 . Lakornwong
ZZO N Myrothecium roridum 714335 15 31| 2 /N Hr 5 v £
BRI BE 6,12'-epoxymyrotoxin A F1 7'-hydroxymy-
toxin B LA & 4 4> L A2 {UY) myrotoxin B.myrotoxin D
hydrate.2’,3"-epoxymyrothecine A Fll miotoxin A. #—
S 7 R I, B 2',3"-epoxymyrothecine A 4, FoAth 5 />
1k & Wy o JE TR L Plasmodium falciparum Y3 3 I H &
PRI RN B AT SRR S 40 i 305 P, % KB 41
Jfl A1 NCI-H187 4H A 1 - H 40 ] W& FZ (half inhibition
concentration, 1C,)) & 0.60~112.28 nmol-L", X Vero
2 i (1) IC,, {4 1.50~46.51 nmol-L"'. Parvatkar &
BF 58 K IR, B i 74 55 M5 46 & 4 anguidin (X 44 : angui-
dine) 1 verrucarin A % % 14 92 i B G M I v B B3R
PR e s, S BOCA BOR E (half effective
concentration, EC,) 43524 6.16 #10.45 nmol- L. {H {5
— R AL, anguidin G 11 D9 TR 25032 N — 1R
T 70,

HIF 50 R L, B0 i £ 5 04 X3 A TR 2 ¥R X T Miyro-
thecium sp.~ & 7¢ B Chaetomium sp. 0,5 %) IR FH 1H
Stachybotrys sp.~ Tl 25 15 % W Phomopsis sp. %5 3 B K
FRAE R R F= . Myrothecium roridum TFB-E008 /&
M A% 5 25 B W) 4% £ (Trachelospermum jasminoides)
oo B ARAS I — AR AR EUTR, AT R LR R Sy
2515 21— AN B 53 76 55 )75 X FA I myrothecine DFY, A
MLy B AL AR B 1A R e AR R
fig 3'-iso-isororidin A (1) LA K 2 /™ L5014 verrol™'! (2) Al
N- Bt % (N-acetyltryptamine) " (3) (B 1). #&4h4H
JEL S PR T R B, A 2 0 N 4 i Bk SGC-
7901 BA — & W TE AN SIS 1 .

Figure 1 Structures of compounds 1-3
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a1 A CE R, Fs o) 3 e 55 B (HR-
ESI-MS) {71 m/z 549.270 9 [M+OH]", 567.236 8 [M+
CI], Ui W1 AT 43 7 it & 532, 4 7 3N C,0H,,0,
(C,,H,,0,, BB {5}y 549.270 5), FL A 10 A AS 1 A B
AW 11 TH AT PC NMR B 57 S 6 85 05 K5R P i
A AEAE S "H NMR 3 i, — %A A 4 1)
A5 T Oy, 310 F16,,,,, 2.81 (J = 3.6 Hz) Ui W 454
HAALE 12,13- 0538, 3 2 A R g 5, , 0.89 F11
Oy 1.75, 2 /N HI XL 6, ., 0.91 (J = 7.2 Hz) Fl 6,
1.17 (J = 6.6 Hz); "C NMR ¥ .7 29 A5 5, AL ¥E:
6 AN WU TR AS 5 O 140.81 0,y 118.210.,,137.07 0
127.0-0.., 141.1F1 6, 118.9, 2 MRILRE(E 5 0., 175.3
6, 167.20 Fi& NMR H45 66 BH A6 & 4 1 2 roridin
TR 5 o 10 Bl KR R . i — B e & 11 'H
F13C NMR i & B, 3 5 roridin A" isororidin A"
(W5 TR E N C,H,0,) ELB AR L, B 4B 17 75 B &
i) 7% R, H T A8 2 roridin A Al isororidin A HY F#14 o

5 roridin A fll isororidin A #Eb, 4L& % 1 1) C-3'F1
C-12'HIb 2 AL 7% & 1) 5 4 2 F B B8 (Ad., = 4.1
F=3.7; Ad..,, = —4.0 F1=3.7); [AI, 5 roridin A # Lk,
&Y B H-3 A k3 B E 3 (AS,, =
0.38), H-12" ¥ fk % 0 # [ /&1 3 & 35 % 3 (A6, =
—0.18). XLefF B R, (LA W1 AT B8N roridin A Fl
isororidin A [ C-3"F- P M4, BI: (L& 9 1 19 H-3'4b
T ahiC-3"’NS™ ., 5 roridin A Fl isororidin A #H Lt
A1 C-5'.C-6'.C-7"F1 C-13" [ AL 25 A 5% B 1 1B
W E a8 (Ad., = 2.7 F1-2.0; Ad., = —2.6 F1-0.9;
Ader = =24 F1-2.0; Ad.,, = 2.9 F1-1.8); [, 5
roridin A A Eb, H-6' Al H-13' [ 1k 24 A7 7 th 71K 35 %
) (Ady, = 0.37; Ad,,, = 0.18). XU EW1E
roridin A Fl isororidin A 3 7] §EA7-7E C-6'F1 C-13"1¥) F 4
SR ALE R HA PC NMR i, J, = 2.4 Hz Al
Abyep =10, TEIH-6'AL T B A7 .C-6 2 R B 5
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Oy 6.02 K135, 5, 3.89 F 6, 6.02 #H5%, 15 B 13'-CH,
T AL H-13"40F afir, KL, C-1370 S B, 3k ) 42

1, 6,,,09156,,421.6,,3.52H%.6,.35256,,
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A B o £ B I KFR R IR AR B g AR, AL E
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Figure 2 Key NOE correlations of compound 1

2 (RINRREEIE TN

MTT 7 W € o, 4 & 9 2 % N B i 40 il ik
SGC-7901 H A5 B & 1 1 8 0 ) ¥% 1%, H IC, H R
59.79 ug-mL" (158.1 pumol-L™), T BH 4 X H& i £ %
SGC-7901 41 Jfa 34 5 #1 #1 9 1C,, 16 N 6.58 pg-mL’
(21.9 umol-L™.

LIRSy

AVANCE600 1% fif 3% 4f X . UHR-TOF-Maxis ji
i 43 F AT I 1A) 5 35 A (4 [E Bruker A ®); Hitachi
Primaide /& R AH (34X (H A& H 32 A #]); P200 11 &
ROBAR 1B A (RSB T R 73 AT A A IR 2 7] ); Jasco
J-810 [ — i 4% (H 44 % A #]); Thermo Series I
CO, ¥ #& i (3% H Thermo Fisher Scientific 2 #);
SYNERGY2 £ e brAl (35 1H BioTek A F]) 4%

T (200~300 B, F Sl T3,
Sephadex LH-20 (¥f # Pharmacia Biotech /A #); Apollo
C18 ik (150 mm x 4.6 mm, 5 um, 3% [H Alltech £} 4%
HBR A 7]); Hypersil ODS2 #: (250 mm x 4.6 mm, 5 pm,

Table 1 NMR spectral data of compound 1 (CDCl,;, 600 MHz
(H)/150 MHz (C), J in Hz)

Position O Oy
2 78.9 3.84(d,5.4)
3 34.9 2.47 (dd, 15.6, 8.4)
2.21 (m)
4 75.1 5.74 (dd, 7.8, 3.6)
5 49.2
6 43.7
7 20.1 1.80 (m)
1.80 (m)
8 27.5 2.00 (m)
1.85 (m)
9 140.8
10 118.2 5.44 (d, 5.4)
11 66.9 3.59(d, 5.4)
12 65.3
13 47.7 3.10 (d, 3.6)
2.81(d, 3.6)
14 7.5 0.89 (s)
15 64.2 4.55 (d, 12.0)
4.32(d, 12.0)
16 23.3 1.75(s)
1 175.3
2’ 74.5 4.21(d,2.4)
3’ 33.3 2.39 (m)
4 33.6 1.92 (m)
1.63 (m)
5 67.4 3.82 (m)
3.52 (m)
6 81.7 3.89 (m)
7 137.0 6.02 (dd, 15.0,2.4)
8’ 127.0 7.14 (m)
9’ 141.1 6.55 (t, 11.4)
10’ 118.9 5.83(d, 10.8)
11 167.2
12/ 10.7 0.91(d, 7.2)
13’ 68.2 3.99 (m)
14' 17.8 1.17 (d, 6.6)

K AR RN R 7 BT A 88 IR A #]); CDCL, (3% E Aldrich
AT, IS MW09413); CD,0D (5 5 15 % ik Rk
BABR AT, 477115 MFSA2005T06); {1 F i (35
TEDIA &5 {55 A IR A A, A4 7= it 5 18080613);
N B 9 40 B Bk SGC-7901 (¥ A= i B 2% WF 70 e 4 il
FE); RPMI 1640 55 7% 2 (3% H Gibco A, A4 7= ik 5
8123499); VY FHJE B Z M 5 (MTT, 3 [E Amresco 2 ],
A A 1107S056); MR S (L1 95 52 2% 24 I i 4y
HIRAF], A/ it5: 181103) 5.
1 REESE

2 4 W E H B Myrothecium roridum 1FB-E008
(Genbank 5 : EF211124) K H 25 [K$5 72 56 (FEHE 30 g
TEIREN 3 g WERR A 7 | g TR E 1 g  EALET 0.5 g\
R EE 0.5 g BRER 4% 0.01 g A7K 1 000 mL) #EAT W44
KW, SER 8 300 K (500 mL K5 97 2E/1 000 mL = £
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i), 28 °C 150 rmin” ¥ 7% 10 K. KRR E LR LB
A3 IR, P BRI FIF IR F 12.2 go
RIGEWRIR B AL AT 43 5, B e bt (R -H
. 100:0—0: 100), 4 TLC & 15 5 6 W M 4 7y
(Fr.1~6). #14) Fr.2 % 5 &1 I #: Fil Sephadex LH-20
BT KE 73 B A5 3 Fr.2-1~2-3, o, Fr.2-3 3 — 4
HPLC (Apollo C18 i #3:, 220 nm, H §E-7K, 53:47,
1.1 mL-min") 7 & 4646 13 2L 591 (1.8 mg, ¢, =
250 min)e A Fr3&ERESE, Hit — P&
HPLC (Hypersil ODS2 #¥, 220 nm, H ¥ - /K, 57: 43,
0.5 mL-min) 4 & 4 {4, 73 24k 5 ¥ 3 (9.7 mg, ¢, =
10.4 min). 414} Fr.4 & 5B AE 2 25 159 3 Fr.4-1~4-3,
H A | Fr.4-2 H % Sephadex LH-20 % % #+ A1 HPLC
(Hypersil ODS2 ¥+, 220 nm, H E#-7K, 5:5, 1 mL-min™)
AR RS2 (1.8 mg, £,= 13.2 min).
2 HEHEE
3"-iso-Isororidin A (1) J H & [El&, 433X C,H,,0yo
HR-ESI-MS m/z: 549.270 9 [M+OH] ", 567.236 8 [M+
Cl] ™ (C,H, 0, ¥ 1&ff: 549.270 5); UV (CH,OH): 4,
(loge) = 195 (4.08), 256 (3.71) nm; CD (CH,OH): 4
(Ag) = 217 (1.95), 244 (-0.66) nm; '"H NMR (CDCI,,
600 MHz) #1°C NMR (CDCl,, 150 MHz) ¥ # .35 1.
Verrol (2) N H & fi {4, 70+ C, H,,0,. HR-ESI-
MS m/z: 401.195 2 [M+Na] ", 779.398 7 [2M+Na]
(C,,H,)NaO, ¥ i {8 : 401.194 0); 'H NMR (CDCl,,
600 MHz) d,;: 5.73 (1H, s, H-2"), 5.41 (1H, d, J = 7.2 Hz,
H-10), 4.53 (1H, br d, J = 1.2 Hz H-4), 4.15 (1H, d, J =
12.6 Hz, H-15), 3.95 (1H, d, J = 12.6 Hz, H-15), 3.83
(2H, m, H-5"), 3.82 (1H, m, H-2), 3.64 (1H, d, J = 5.4 Hz,
H-11), 3.11 (1H, d, J = 5.4 Hz, H-13), 2.81 (1H, d, J =
5.4 Hz, H-13), 2.59 (1H, dd, J = 15.6, 7.8 Hz, H-3), 2.42
(1H, t, J = 6.6 Hz, H-4"), 2.21 (3H, s, H-6"), 2.01 (1H, m,
H-7), 1.99 (2H, m, H-8), 1.93 (1H, m, H-3), 1.77 (1H, m,
H-7), 1.70 (3H, s, H-16), 0.88 (3H, s, H-14); "C NMR
(CDCl,, 150 MHz) d.: 166 (C-1), 157.3 (C-3"), 140.8
(C-9), 118.5 (C-10), 117.2 (C-2"), 78.7 (C-2), 74.5 (C-4),
66.6 (C-11), 65.5 (C-12), 62.9 (C-15), 60.2 (C-5"), 49.1
(C-5), 47.6 (C-13), 43.8 (C-4"), 42.7 (C-6), 39.9 (C-3),
28.1(C-8),23.2(C-16),21.3(C-7),17.8(C-6"),7.1 (C-14).
N-Z Btz (3) e Ak, 4+ 2 CLH,N,0.
HR-ESI-MS m/z: 225.100 2 [M+Na] ", 203.117 6 [M+
H]" (C,,H,,N,NaO Fif{fi: 225.099 8); 'H NMR (CD,O0D,
600 MHz) 6,: 7.49 (1H, d, J = 8.4 Hz, H-4), 7.26 (1H, d,
J=8.4 Hz, H-7), 7.02 (1H, d, J = 7.2, 7.8 Hz, H-5), 7.00
(1H, s, H-2), 6.93 (1H, td, J = 7.8, 6.6 Hz, H-6), 3.40

(2H, t. J = 7.2 Hz, H-9), 2.87 2H, t, J = 7.2, 7.8 Hz, H-
8), 1.85 (3H, s, H-2"); "C NMR (CD,OD, 150 MHz) 6.
173.2 (C-1"), 138.1 (C-7a), 128.7 (C-3a), 123.3 (C-2),
122.2 (C-5), 119.5 (C-6), 119.1 (C-4), 113.2 (C-3), 112.1
(C-7), 41.5 (C-9), 26.1 (C-8), 22.5 (C-2").
3 RINARRSIEMITEN

S SR 7, SR MTT VR A& 4 i A 4k
T B T 0 P, R A B Tt R S e AR K R
UM, DL Ix10*AN/FLE A T 96 FLAR, MG AERE 72 24 h )5,
24 oy I — € B AR AL &P (AR 1.
10,2050 F1 100 pg-mL™), BH 14 xF {20 1 2= 11 21 55 531
IINEEARFDMSO FIE: 2 (W S AN EFL). #9748 h
J&, BEFLINN 20 uL MTT, k85597 4 h; SR )5 7 = 15 9%
W, B FLIN 150 L DMSO, 37 °CH& % 10 min, )5
AR AX 490 nm KTl E &AL EE o

3 STHK: W B AN 2R 8 S 7 BT S U6 ST il A K dfe Ak B
TG TR S KRS 5 L8 S it; 75 8 B0 5T I8 ST [ A
Ee; HN A DTSR it 4.

FIERSE: FTA 115 1 AR AE R 2 o R
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