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A Novel Phenanthrene-1,2-dione from Bletilla striata
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Abstract A novel phenanthrene oxide, named 4,7-dimethoxy-phenanthrene-1,2-dione (1), and other five known phenan-

threne derivatives were isolated from the tubers of Bletilla striata. The structures of the new compounds were established by

means of HR-ESIMS, 1D and 2D NMR.

Keywords orchidaceae; Bletilla striata; phenanthrene; 4,7-dimethoxy-phenanthrene-1,2-dione
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ATTRF = B B SCIE 22 1 E Rt AT T o it g, A
Hrt o AR B 1 ASET B SERE A A 5 AN SR
FERATAEM(E 1), 2 HR-ESIMS, 1D A12D NMR %55
TR R E A VISR 4,7-— A SE-1,2- 1
(D).

OH
SRS CC

H4CO g !
OH

B 1 B K7 s 2 EERAT A
Figure 1 Structures of phenanthrene derivatives from Bletilla
striata

1 ER5HR

1.1 L& 1 NERETE

&Y 1 BRI AR, HR-ESIMS 45 AL &4 5
TN CigHpOs(MEAl m/z 269.0804 [M+H]", HEHE1H
5 269.0808; MEAE m/z 291.0618 [M+Na] ™, iH5HAEH AN
291.0628), #ER-47 11 MAAIE. '"H NMR (400 MHz,
CDClL) 5 2 MHFEAREE T [0y 3.95 (s, 3H), 4.10 (s,
3H)], 1| ML ELE 5 [0n 6.01 (s, 1H)], 1 4I53RK)
ABX R 455 [0y 7.10 (d, J=2.3 Hz, 1H), 7.22 (dd, J=
9.8, 2.3 Hz, 1H), 8.95 (d, J=9.8 Hz, 1H)], A1 1 X} 35 3R]
ARALAB A5 5 [0y 7.84 (d, J=8.5 Hz, 1H), 8.13 (d, J=8.5
Hz, 1H)](% 1); C NMR (100 MHz, CDCly)i# | &5 45 2
ANHEF RSG5 (0c 55.7, 57.0), 2 MNEBEBE 5 (0c
179.8, 180.3)H1 12 N5 & h(E 5, ik AISCEAXS EEHEN
WA 1 TR IR AU, RN 1 gAY
3£ 9, 10 MIARNL S S S F[on 7.84, 8.13 (d, J=8.5
Hz)], fEBR 9, 10 AL ImTREN, A AT AL A IR
b, BRI EA 1 A AL SRR S BT LR PC NMR
BRI, A XA, TR AR TR AR AT
IF, PN REE A 2002 730 6 188.4, 180.2, IEHI4A
SERIBRN o 158.30% 24 A FOMARRI AL, FRARIELL T
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Forp — AN EREE R AL, XA BRI ZE A R TN o¢
179.6, 179.4, FiHE B A7 3% FF AR JE (1 ik R R B AL 1 I 1
YEFT LUK #2 50 0 11 R 6 169.3%1. (&4 1 11 BC
NMR IZHFHERRAE 5 N oc 180.3, 179.8, 173.2, FISCHR
X E T LRI LA 0 A SRAAL A AL I SERE. it —2Did
it HMBC #r H-10 F1 0 180.3 [FRFA MHSE, AT LA
TE 2 MNRFE AL T C-1 T C-2 | HMBC 9 (9L
MIGESE S on 6.01 (s, H-3)F1 5 180.3, 179.8 HIFE Ak
FHMK, R o 173.2 BiAs SH A, AT LURfAE 4
BT C-2 BFRIER p AT, B FSEIEALLT C-4 4i7; HMBC
Wt H-8 fl1 C-6, C-7, C-9 HAHIE, H-9 1 C-8 HAHK, W]
P& A AN — AN HER AT C-7 £, 2 LRTiR, thEm
1 S5 R E N 4,7- — A FEFE-1,2- .

F1 AW 1 'HNMR A BC NMR %4 (400/100 MHz)
Table 1 'H NMR and *C NMR (400/100 MHz) data of com-
pound 1

No. Jy (in CDCly) oc (in CDCl3)
180.3

2 179.8

3 6.01s 103.7

4 173.2

4a 129.4

5 8.95d(9.8) 130.5

Sa 128.4

6 7.22dd (9.8,2.3) 121.7

7 159.7

8 7.10d (2.3) 107.1

8a 140.5

9 7.84d (8.5) 131.5

10 8.13d(8.5) 125.0

10a 125.0 (overlap)

4-OCH; 4.10s 57.0

7-OCH;4 395s 55.7

© 2016 Chinese Chemical Society & SIOC, CAS

B2 a1 R HMBC (—)f%
Figure 3 Key HMBC (-—) correlations of compound 1

HRCHIERMTEMRIER, 1815 STk 3 g
BOR R I, 42 7R 2,4 R IR ()R,
2,7- “ M4 FEEAE (), 2,7- T3 4- T U
FE(@)PY, 2,7- 3,5 R R SE(S) PR 2,7 FR -
1,5- = F 4 3 E(6)1°.
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BIHE

2 IS
21 UHF5EH

{5153 PR B Bruker BIOTOF Q B 5 43052, 4%
W3R Agilent DD2400-MR ZUAZ g FLHRACI €, TMS
NPFE; IR F FTIR-850 i B AS #2176 143, KBr
Fry HZEOTERER GF,sy A RERER(300~400 H)P
N B LA, ] OO A A b
GlF @ E LC3000 A4k {, HPLC A FHVLI5HR
Dubhe™ Cyg, 10 pm, 20 mm X250 mm; YMC Cig, 5 pm,
10 mm X250 mm.
2.2 TEME

AT 2014 R A S ME EZ B, s Y R
B3t 24 2 Bt 24 5 Bt A% 32 SC R 204% %65 8 8 B S (Blettilla stri-
ata (Thunb.) Rehb. f). fEHYIFRAS(No. 20141020)IL17TK
TE1H L2 B 2 P
23 BB

1.9 kg T B2 5 P 95% PRI V4
B3R, WURIRGEIFIRE 900 g, KHABCT /KRG L),
AR LX3)WR G LA IR LBEREHL(2 LX3). 4R
LERAER(36 @)Z kA (% (50 mm X 380 mm, £7
fit- 20 SR L Ve, 2 g S &N 5 AN
(Fr.1~Fr.5). Fr.3 dF—Sd it ki o B A 35 [36 mm X
460 mm, F1iHEE- LR OB S © 1—1 ¢ 1(ARRI L) B6 VL
i, #EEESN &N 10 N4 (Fr.3.1~Fr.3.10),
Fr.3.6 &Y€ HPLC 4 [V(MeOH) : V(H,0)=385 :
15, 3.5 mL/min, 254 nm]f3%] 2 (+=7.1 min, 12 mg).
Fr.3.9 Z&¥:Hil4% HPLC 4 [V(MeOH) : V(H,0)=66 :
34, 3 mL/min, 254 nm]f$%] 4 (+=10.2 min, 18 mg).
Fr.3.10 &4l % HPLC 4 & [V(MeOH) : V(H,0)=385 :
15, 3.5 mL/min, 254 nm]#5 %] 1 (¢=6.1 min, 3 mg). Fr.4 &
#]% HPLC f43%[20 mm X250 mm, V(MeOH) : V(H,0)
=60 : 40—100 : 0]7r Falifh, W2 Ak &N 3
AN ZH 43 (Fr.4.1~Fr.4.3), Fr4.2 4FH]% HPLC 45
[V(MeOH) : V(H,0)=80 : 20, 4 mL/min, 254 nm]435 3
(t=8.4 min, 7 mg), 5 (+=9.2 min, 5 mg)#! 6 (¢*=10.1 min,
6 mg).

4,7-ZHARFESE-1,2- /i (1): Bk R, '"H NMR
BC NMR ## W3 1; IR (KBr) v: 2984, 1689, 1626, 1430,
1012 cm™'; ESIMS m/z: 291 [M+Na]"; HR-ESI-MS calcd
for CiHi304 [M+H]" 269.0808, found 269.0804; calcd
for C,¢H;30,Na [M+Na]" 291.0628, found 291.0618.

44 Bh#1 %l (Supporting Information) #Hifb &% 1 1
HR-ESIMS, 'H NMR, "*C NMR, HSQC 1 HMBC i [&].
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