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Abstract: In order to understand the chemical constituents of endophytic fungus Phyllosticta aristolochiicola
from Dendrobium officinale, fifteen compounds were isolated. On the basis of spectral data, their structures were
identified as N-methyl-2-pyrolidinone (1), cyclo-(glycine-L-proline) (2), cyclo-(D-alanine-L-proline) (3), cyclo-
(L-valine-L-proline) (4), cyclo-(L-leucine-L-proline) (5), cyclo-(L-leucine-D-4-hydroxyprolinyl) (6), cyclo-(L-
phenylalanine-L-proline) (7), cyclo-(L-4-hydroxyproline-L-phenylalanine) (8), cyclo-(L-tyrosine-L-proline) (9),
cyclo-(L-phenylalanine-L-leucine) (10), beer sterol (11), p-hydroxyphenylethanol (12), p-hydroxyphenylacetic
acid (13), (2S,3R)-1-(4-hydroxyphenyl)butane-2,3-diol (14), and (2R,3S)-1-phenylbutane-2,3-diol (15). The MTS
assay showed that compounds 2, 10 and 14 had weak inhibitory activities against five human tumor cell lines,
such as HL-60, A-549, SMMC-7721, MCF-7, and SW-480.
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2k Bz 7 fisl (Dendrobium officinale)f& ¥k T+ 2016
T HREZREE L, Bk B EB Rk R A
R FEIRIN P L6k % 52 A Phyllosticta aristolo-
chiicola (GenBank &3¢S JX486129.1), WHF{#AE
T IEWAHRNH AR 2= B AR ) T AR B
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HL-60. A-549. SMMC-7721. MCF-7 Fil SW480
PR AR oK B E 2 RS T B

1.2 {X4%

fiiit H Agilent UPLC/Q-TOF Fiili X MlsE; #%
FéFE4% B Bruker AM-400.DRX 500 1 AVANCE I1I-
600 FZREACIE s %58 MPLC X484 BUchi A R4
77(RP-18, 15 mm>230 mm & 26 mm>460 mm);
#1474 HPLC >}y Waters 1525, t4itt#d:/y Waters Xbridge
(4.6 mm>150 mm, 5 um), Waters Sunfire (19 mm x
250 mm, 5 um); £ YjREEFAR{X (MULTISKAN FC);
IEAAEHTERL(200~300 H)HHH Bilgreb L) A,
SOHFE BT B A E L AR A A RP-18
(45~70 um); Sephadex LH-20 Jv%ii -1 Amershan Bio-
sciences A4 i FHAGRIZ 4 o i sl o 15 4

1.3 REHE

B4tk A4 B Phyllosticta aristolochiicola
PREEFP B2 05 5 K B PDA PR 7R3 F, T 28C
BEFRAEEARE IR 7 do FKES 6 mm T LA R
Wt B T4 400 mL PDB R 731 1 L g, 4t
120 i, ARG HEFAEY, T 28°C K 135 r min?
PR 15d, BREARFL 48 L.

B R EER(48 L) 28 ZBEREEL 3 Ik, & IF AR
TR 4615 2 [ A28 28.5 9. BIR B LM IE
EEFE, FEE-/K[5 © 95~100 & 0, V/V (R &) vk
Bit, 18 A~F 3t 6 N dlor. 419 A & IEMBERIE R
W A RE-FEEL2 0 1~2 0 D)BREEGRL, &
RO e (PR E-/K 35 © 75~60 : 40, 40 min)fi %15
FeAY 14 (7.8 mg, 17 min). 13 (2.3 mg, 23 min)
A1 15 (6.2 mg, 32 min). 215> B £ IEAHRER AT A1 A
TEE-TNERG - 1~1 0 L)BRRELEM, 193] B1~B3 3L 3
AW Sr; B3 RE % Sephadex LH-20 kP ERVE B
aifb 134k &4 12 (8.1 mg); B2 4 m il (i (H
fig-7K 42 : 58~75 : 25, 35 min)#i %15 21b-& 4 6
(5.2 mg, 21 min)#1 5 (6.5 mg, 24 min). 414) C &%
FARE AT (40%, 60%, 80%, 100% HH i )i e i, 49
3| C1~C3 3L 34 s C1 & IEAH AR (il A
T -TA B (10 © 1~2 @ D)BAEEVEME, Fi%2 Sephadex
LH-20 A:(E07-F 8 1 D)aib)E, ks, 5
P4k A% 11 (10.8 mg); C2 4 Sephadex LH-20 (&
5-HEE 1 0)ENE, S8 80RO (FF EE-/K
45 : 55~75 © 25, 42 min)#il %1554 9 (4.8 mg,

20 min). 10 (5.7 mg, 23 min)f1 4 (4.1 mg, 31 min);
C3 & = OB (B 1% (FF B%-/K 43 & 57~72 © 28, 36 min)
H45 546 &9 2 (3.2 mg, 28 min). 4% D & IEMH
T F £ 1 A 9 T - P R (10 ¢ 1~2 @ D)BRREVEMG, T
2 T A (O (PR E-7K 48 & 52~75 & 25, 45 min)i]
HA54LEY 1 (2.4 mg, 19 min)Al 3 (1.8 mg, 25 min);
oy E ZIEARER (o A yMsE- I RH(L5 - 1~3 © )RR
Belbi, P& srupAH it (FRRE-7K 56 © 44~68 © 32,
40 min)fil| &151L &4 8 (2.1 mg, 26 min)F1 7 (1.5 mg,
32 min),

14 g% e

th&¥ 1 ATFER; ESI-MS miz: 122 [M +
Na]*. H NMR (CDCls, 600 MHz): 6 3.37 (2H, t, J =
7.2 Hz, H-5), 2.80 (3H, s, N-CH3), 2.34 (2H, t, J = 7.8 Hz,
H-3), 2.01 (2H, m, H-4); 3C NMR (CDCls, 150 MHz):
6 175.8 (C-2), 31.2 (C-3), 17.8 (C-4), 49.6 (C-5), 29.7
(CH3)o LAt 5 3CHR[B1RE — 3, izt &
15 N-methyl-2-pyrolidinone.

&M 2 AHEFR; ESI-MS miz: 177 [M +
Na]*. 'H NMR (CDsOD, 600 MHz): 6 4.22 (1H,t,J =
8.8 Hz, H-6), 4.08 (1H, d, J = 16.8 Hz, H-%a), 3.75
(1H, d, J = 16.8 Hz, H-9b), 3.60 (2H, m, H-3), 2.37
(1H, m, H-5a), 2.06 (1H, m, H-5b), 1.94 (2H, m, H-4);
13C NMR (CD3OD, 150MHz): 6 166.4 (C-1), 46.8
(C-3), 23.4 (C-4), 29.5 (C-5), 59.8 (C-6), 171.9 (C-7),
475 (C-9). LA FE# 5 SCHR[6]HR1E— L, e %t
BN ER-(L)- TR -

&3 ARG S ESI-MS m/z: 169
[M + H]*. 'H NMR (CDCls, 600 MHz): § 4.18 (2H, m,
H-6, 9), 3.62 (2H, m, H-3), 2.38 (1H, m, H-4a), 2.10
(3H, m, H-4b, 5), 1.50 (3H, d, J = 7.2 Hz, H-11); 13C
NMR (CDCls, 150 MHz): 6 166.8 (C-1), 45.9 (C-3),
23.0 (C-4), 28.9 (C-5), 59.5 (C-6), 170.5 (C-7), 51.5
(C-9), 16.0 (C-11). LA FHdfs 5 STl [7]#iE — 5k,
SE LAY IR-(D)- N B BR-(L)-TH &R -

&4 AEFEK; ESI-MS miz: 219 [M +
Na]*. 'H NMR (CD3COCD3, 400 MHz): 6 4.12 (1H, t,
J = 7.5 Hz, H-6), 3.89 (1H, s, H-9), 3.63 (1H, m, H-
3a), 3.52 (1H, m, H-3b), 2.58 (1H, m, H-4a), 2.39 (1H,
m, H-4b), 1.90 (1H, m, H-10), 1.12 (3H, d, J = 7.2 Hz,
H-12), 0.94 (3H, d, J = 7.2 Hz, H-11); 3C NMR
(CD3COCDs, 125 MHz): § 168.5 (C-1), 30.2 (C-3),
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24.1 (C-4), 46.8 (C-5), 60.9 (C-6), 172.1 (C-7), 61.7
(C-9), 29.9 (C-10), 19.7 (C-11), 16.5 (C-12). LA L%k
P 5 SCHR[8]4RE — 2, #E Z AL S Y (L)-S
PR-(L)-IH = -

eSS AEFK; ESI-MS miz: 233 [M +
Na]*. 'H NMR (CD3COCD3 400 MHz): ¢ 4.11 (1H,
dd, J = 8.2, 8.2 Hz, H-6), 3.97 (1H, dd, J = 3.1, 9.4 Hz,
H-9), 3.50 (2H, m, H-3), 2.20 (2H, m, H-5), 1.98 (2H,
m, H-4), 1.83 (1H, m, H-11), 1.57 (1H, m, H-10), 0.96
(6H, d, J = 6.5 Hz, H-12, 13); 3C NMR (CD3COCDs,
125 MHz): § 171.0 (C-1), 46.0 (C-3), 23.1 (C-4), 28.9
(C-5), 59.4 (C-6), 167.1 (C-7), 53.6 (C-9), 38.8 (C-10),
24.3 (C-11), 23.6 (C-12), 21.7 (C-13). VA F-¥E 5
WR[O]4RIE — 2L, & 1AL B PN (L) E - (L)-
IR .

&Y 6  AEKAK; ESI-MSm/z: 249 [M +
Na]*. 'H NMR (CDsCOCDs,400 MHz): 5 4.48 (1H, m,
H-8), 4.00 (1H, dd, J = 5.8, 9.1 Hz, H-6), 3.86 (2H, m,
H-3, 9a), 3.54 (1H, dd, J = 4.6 Hz, 12.5 Hz, H-9b),
2.43 (2H, m, H-7), 1.78 (1H, m, H-11), 1.62 (2H, t, J =
6.9 Hz, H-10), 1.04 (3H, d, J = 6.4 Hz, H-12), 0.96 (3H,
d, J = 6.4 Hz, H-13); 3.C NMR (CD3COCD3, 125 MHz):
5 166.9 (C-1), 54.5 (C-3), 68.0 (C-4), 38.3 (C-5), 56.7
(C-6),170.1 (C-7), 56.6 (C-9), 42.3 (C-10), 24.5
(C-11), 23.1 (C-12), 21.3 (C-13). LA E¥dE 5 CHR[10]
E—2, #iE iz 5498 Cyclo-(L)-leucine-[D-(4-
hydroxyprolinyl)].

AT AR K ESI-MS miz: 245 [M +
H]*. H NMR (CDCls, 600 MHz): 6 7.20~7.34 (5H,
m, H-2', 3, 4", 5", 6"), 4.38 (1H, dd, J = 3.6, 10.0 Hz,
H-9), 4.05 (1H, ddd, J = 1.7, 6.3, 10.8 Hz, H-6), 3.54
(1H, m, H-3a), 3.40 (1H, m, H-3b), 3.26 (1H, dd, J =
4.8, 15.0 Hz, H-10b), 3.07 (1H, dd, J = 5.0, 14.4 Hz,
H-10a), 1.78 (2H, m, H-4), 1.65 (1H, m, H-5a), 2.14
(1H, m, H-5b); 1*C NMR (CDCls, 150 MHz): 6 165.1
(C-1), 45.6 (C-3), 22.8 (C-4), 29.0 (C-5), 59.7 (C-6),
169.5 (C-7), 56.3 (C-9), 37.0 (C-10), 136.0 (C-1'),
129.5 (C-2', 6"), 129.2 (C-3', 5"), 127.4 (C-4"). LA E
Bl 5 SO RIE — B # e A YR (L)-
KNI (L)- TR -

&Y 8  HENAK; ESI-MSm/z: 261 [M +
H]*. 'H NMR (CDCls, 600 MHz): 6 7.12~7.20 (5H,
m, H-2', 3", 4, 5', 6), 4.54 (1H, brs, H-8), 4.45 (1H,

ddd, J = 2.0, 4.8, 5.3 Hz, H-9), 4.29 (1H, ddd, J = 1.8,
4.8, 10.8 Hz, H-6), 4.26 (1H, t, J = 4.8 Hz, H-4), 3.72
(1H, dd, J = 4.8, 13.2 Hz, H-3b), 3.28 (1H, d, J =
13.2 Hz, H-3a), 3.21 (1H, dd, J = 4.8, 15 Hz, H-10h),
3.18 (1H, dd, J = 5.4, 14.4 Hz, H-10a), 2.03 (1H, ddd,
J=1.0,5.4,12.6 Hz, H-5a), 1.35 (1H, ddd, J = 4.8, 10.8,
12 Hz, H-5b); *C NMR (CDCls, 150 MHz): § 166.3
(C-1), 55.0 (C-3), 68.2 (C-4), 38.8 (C-5), 58.6 (C-6),
171.1 (C-7), 56.1 (C-9), 38.5 (C-10), 136.5 (C-1),
130.2 (C-2', 6'), 129.1 (C-3', 5'), 127.7 (C-4'). VL %%
P 5 SCRR[12]3RE — 5 W S SN (L)-E TR
R (L)-4-F25:-IH A -

&M ABFEK; ESI-MS m/z: 261 [M +
H]*. H NMR (CDCls, 400 MHz): 6 7.02 (2H, d, J =
8.4 Hz, H-2', 6), 6.78 (2H, d, J = 8.4 Hz, H-3', 5'),
6.13 (1H, s, H-8), 4.25 (1H, dd, J = 2.9, 9.6 Hz, H-9),
4.08 (1H, t, J = 7.6 Hz, H-6), 3.59 (2H, m, H-3), 3.41
(1H, dd, J = 11.0, 14.0 Hz, H-10), 2.75 (1H, dd, J =
9.6, 14.4 Hz, H-10), 2.34 (1H, m, H-5a), 1.96 (1H, m,
H-5b), 1.86 (2H, m, H-4); 3C NMR (CDCls, 125 MHz):
 165.5 (C-1), 45.6 (C-3), 22.8 (C-4), 28.4 (C-5), 59.4
(C-6), 170.0 (C-7), 56.7 (C-9), 36.1 (C-10), 126.8
(C-1"), 130.5 (C-2', 6"), 116.3 (C-3', 5'), 156.2 (C-4").
DA_FHd 5 SRS IE — 3, B Ak SN ER
(L)-F ZR-(L)- I 2R -

A0 HEFRK;ESI-MS miz: 243 [M +
H]*. *H NMR (CDCls, 400 MHz): 6 7.16~7.32 (5H, m,
H-2', 3, 4, 5', 6'), 428 (1H, m, H-2), 3.82 (1H, m,
H-5), 3.25 (2H, m, H-7), 1.54 (2H, m, H-14), 1.23 (1H,
m, H-15), 0.82 (6H, t, J = 6.4 Hz, H-16, 17); 1°C
NMR (CDCls, 125 MHz): § 56.9 (C-2), 171.5 (C-3),
54.0 (C-5), 168.3 (C-6), 43.1 (C-7), 135.5 (C-8), 130.0
(C-9), 129.2 (C-10), 116.2 (C-11), 128.2 (C-12), 130.9
(C-13), 40.9 (C-14), 24.3 (C-15), 23.3 (C-16), 21.2
(C-17). VA3 5 k(141308 — 5, #E it s
P RFR(L)-2K B R-(L) - 2

&M 11 BEsHIRE & ESI-MS m/z: 453
[M + Na]*. *H NMR (CDCls, 600 MHz): 6 5.68 (1H,
brs, H-7), 5.25(1H, dd, J = 14.9, 7.5 Hz, H-23), 5.15
(1H, dd, J = 14.9, 7.5 Hz, H-24), 4.75 (1H, m, H-3),
4.30 (1H, brs, H-6), 1.46 (3H, s, H-19), 0.99 (3H, d, J =
7.2 Hz, H-21), 0.89 (3H, d, J = 6.8 Hz, H-28), 0.82
(3H, d, J = 6.4 Hz, H-27), 0.80 (3H, d, J = 6.5 Hz, H-
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26), 0.65 (3H, s, H-18); *C NMR (CDCls, 150 MHz): 6
31.2 (C-1), 32.5 (C-2), 66.0 (C-3), 40.8 (C-4), 74.9
(C-5), 72.5 (C-6), 119.2 (C-7), 139.9 (C-8), 42.2 (C-9),
36.6 (C-10), 21.6 (C-11), 38.3 (C-12), 42.5 (C-13),
54,0 (C-14), 22.3 (C-15), 27.1 (C-16), 55.1 (C-17),
11.7 (C-18), 17.7 (C-19), 39.4 (C-14), 20.6 (C-21),
135.2 (C-22), 130.7 (C-23), 42.0 (C-24), 32.1 (C-25),
18.9 (C-26), 18.7 (C-27), 17.0 (C-28). LA - ¥¥i 5
BR[AS]HRIE — 2, B 1A A1) M S I

&Y 12 AEHAESI-MS miz: 161 [M +
Na]*.*H NMR (CD30D, 400 MHz): 6 7.01 (2H, d, J =
8.4 Hz, H-2, H-6), 6.69 (2H, d, J = 8.4 Hz, H-3, H-5),
3.69 (2H, t, J = 7.2 Hz, H-8), 2.69 (2H, t, J = 7.2 Hz,
H-7). L% 5 SCmr[16]iE — 80, #e i
YIRNF2 TR B

e 13 AEEHIRE & ESI-MS m/z: 151
[M - H]-. *H NMR (CDs0D, 600 MHz): § 7.12 (2H, d,
J = 8.4 Hz, H-2, H-6), 6.73 (2H, d, J = 8.4 Hz, H-3,
H-5), 3.45 (2H, s, H-7); *C NMR (CD30D, 125 MHz):
5 128.3 (C-1), 131.0 (C-2, C-6), 116.2 (C-3, C-5),
157.5 (C-4), 42.5 (C-7), 176.1 (C-8). LA ¥ 5
BRIL7TIIRIE —5, e ZA BN BRI IR .

WA 14 BRIFEEHRY; [0]3: —41.94 (c=
1.130, CHCls); ESI-MS m/z: 189 [M + Na]*. *H NMR
(DMSO-ds, 400 MHz): § 9.01 (1H, s, OH-4"), 7.02
(2H, d, J = 8.0 Hz, H-2', 6"), 6.71 (2H, d, J = 8.0 Hz,
H-3, 5), 3.41 (1H, m, H-3), 3.35 (1H, m, H-2), 2.76
(1H, dd, J = 13.6, 4.4 Hz, H-1a), 2.42 (1H, dd, J =
13.6, 8.4 Hz, H-1b), 1.05 (3H, d, J = 6.1 Hz, H-4); 13C
NMR (CD;OD, 125 MHz): § 38.7 (C-1), 76.8 (C-2),
69.8 (C-3), 19.1 (C-4), 130.8 (C-1), 130.6 (C-2', 6'),
115.1 (C-3',5") 156.0 (C-4"). LA L% #5 5 SCHR[18]4H
8 — 8, e A S PN (2S,3R)-1-(4-hydroxyl-
phenyl)-butane-2,3-diol

WEY 15 HEEEHIRY; [o]f: +41.99 (c=
1.124, CHCls); ESI-MS m/z: 189 [M + Na]*. *H NMR
(CDCls, 400 MHz): 6 7.25 (5H, m, C-1', 2", 3, 4', 5/,
6'), 3.54 (1H, m, H-1a), 2.93 (1H, m, H-1b), 2.62 (1H,
m, H-2), 2.16 (1H, m, H-3), 1.23 (3H, d, J = 7.2 Hz,
H-4); 13C NMR (CDCls, 125 MHz): 6 40.6 (C-1), 78.4
(C-2), 71.9 (C-3), 18.2 (C-4), 141.5 (C-1"), 130.9 (C-2,
6", 129.6 (C-3', 5"), 127.2 (C-4"). LA %0k 5 CHik[19]
friE—2, e % &8 (2R,3S)-1-phenylbutane-

2,3-diol.

1.5 HiEiE AR

Z: I8 Wen 5RO 73, BULAY) 24 4. 5. 6.
9~12. 14. 15i& &, Fl DMSO &R, BEATRAMI
JH IR S0 o PR A HL-6. A-549. SMMC-7721.
MCF-7 #il SW-480 F & 10%/ifi 2 I i 1) 55 5%
(DMEM &% RMPI1640)A¢ i F 40 il 2, CAFEfL
3000~15 000 /> 2 Jfg 422 ¥ 3] 96 FLAR, %F LK R
100 ul, WHEEZHAUIRAT 12~24 h #EFhIEFE. (LED
LA 40 pmol L1 ik BERI 7T, B ALLAKRR 200 L, F4L
G AL W 3 AN FL. 37°CHEFE 48 h J5, U
REAN B 70 FL N BE IR0, BRALIN MTS 7 20 L FES
FR 100 pl; BVFAHAEFE 100 ul £55% BB,
FLIN 20 uL 1) MTS ¥ W 3 N HSEIL, 4h807
H 2~4h, R¥i75) 5 H 2 DiRe iR (MULTISKAN
FC)R I 492 nm KT OGIRISE, Bl a3 )5,
LIk B4 RE AR R, 2 F ) SO AL bR 2
5 PRAH I ) 2R P o X034 LU (DDP) A FH 4L
EW, DIREEREALKR, AHHIA7 IS RN P AL bR ]
gUpEAE K M2k, AP 575 (Reed and Muench i)
THEAE YN 1ICso -

M LHIL, &9 2. 10, 14 Xt 5 FfiRign
o LA RS Mk . (b B9 2 X HL-6. A-549
F1 SW-480 4 ffi 7 1Cs0 43 51l & 69.49. 68.68 Al
75.64 umol L, L&) 10 % HL-6. A-549. SMMC-
7721, MCF-7 F1 SW-480 4H i2f¥] 1Cs0 43 7N 67.82.
84.98. 91.08. 89.88 i1 64.93 umol LY tL&%) 14
Xt HL-6+A-549.SMMC-7721 il MCF-7 4 Jif1 (1] ICso
43915 88.93, 72.98. 68.22 A1 78.68 umol L1,

2 SRR

AW FAF IEARRERR 63 . Sephadex LH-20. ]
FE B TS T B, WNAE R R KRR &
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Table 1 Antitumour activities [ICso (umol L™)] of compounds

k&% Compound HL-6 A-549 SMMC-7721 MCF-7 SW-480
2 69.49 68.68 > 100 > 100 75.64
4 > 100 > 100 > 100 > 100 > 100
5 > 100 > 100 > 100 > 100 > 100
6 > 100 > 100 > 100 > 100 > 100
9 > 100 > 100 > 100 > 100 > 100
10 67.82 84.98 91.08 89.88 64.93
11 > 100 > 100 > 100 > 100 > 100
12 > 100 > 100 > 100 > 100 > 100
14 88.93 72.98 68.22 78.68 >100
15 > 100 > 100 > 100 > 100 > 100
DDP 3.63 13.56 7.32 11.79 6.89

R EIR 48 (13), (2S,3R)-1-(4-hydroxyphenyl)
butane-2,3-diol (14), (2R,3S)-1-phenylbutane-2,3-diol
(15). RSN IS EMIALE W, & 2. 10, 14
HA— 78 e $  4 o

AR AR LR R B 43 B9 A5 B R R4
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