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A new dihydrophenanthrene from Juncus setchuensis
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Abstract: Objective To study the phenanthrenes from the pith of Juncus setchuensis. Methods The compounds were separated and
purified by column chromatographies amd their structures were elucidated by physicochemical properties and spectroscopic methods.
Results Five compounds were isolated from the 95% ethanol extract from the pith of J. setchuensis, their structures were determined
as 8-hydroxymethyl-2-hydroxy-1-methyl-5-vinyl-9,10-dihydrophenanthrene (1), 4-ethenyl-9,10-dihydro-1,8-dimethyl-2,7-phenan-
threnediol (2), effusol (3), dehydroeffusol (4), and 4-ethenyl-9,10-dihydro-7-hydroxy-8-methyl-1-phenanthrenecarboxylic acid (5).
Conclusion Compound 1 is a new compound without literature report, named 8-hydroxymethyl-2-hydroxy-1-methyl-5-vinyl-

9,10-dihydrophenanthrene.
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DR EFY AR S EA PR it Bt
R PURT . BEERSITREY. b TRFR R
WAy, ARSI Je 20 B 2R ) LI SR It AT
srEaitl, 19307 5 MBI, al%ER 8-
K25 - 1-FAE-5- £ 35-9,10- —4(4E (8-hydroxyl-
methyl-2-hydroxy-1-methyl-5-vinyl-9,10-dihydrophenan-
threne, 1). 4-ethenyl-9,10-dihydro-1,8-dimethyl-2,7-
phenanthrenediol (2). JE#M C(effusol, 3). L&
JE 351 (dehydroeffusol, 4). 4-ethenyl-9,10-dihydro-
7-hydroxy-8-methyl-1-phenanthrenecarboxylic  acid
(5D, Hrp, B 1 B EY), s eI
BE A, S5 hE oY) or s 2.
1 NF5RG

Bruker AV-400 %! 1 Bruker AV-300 7 ¥ fifi 3 4
i (48 [E Bruker A ); AB SCIEX Q TOF MS
Ji A (3E[E AB SCIEX 4 7]); Waters Xevo TQD
TR, Agilent HP1100 2 i R AH (4 % 4%
S Crs tAi%AE (250 mmX20 mm, 5 pm); ODS
Rl (Chromatorex, 20~45 pm) J'&E LEEMLZEA
w4277 ; Sephadex LH-20 {2 1% JER] Jy % 1 Amersham
Pharmacia 2~ 7] 7 s FE O RERERS N 75 Sl L 1)
Py 3BT RO B B TR R AT PR 2
AP AT SR RIS e prall, o
A 230 R R R AT FR A W] 7™

ZiRR BV, doUEL T4 B BN e 2
FURE A 24 T ph T 3 58 58 A BN Juncus setchuensis
Buchen. HT-HE2HE. FEA (20120724) fRAF(ER
e TL 748 Sl BABE It 24 7 RS 4
2 REENE

FEANHE 20 kg, TEBIHE, 95% LI AR
W3 K, B 20, SREBOREGIE, 60 ClEiksd.
FEEUR AR (200~300 HD FEE, L&
Fe-FHEEBREVEE (100 0 0—~0 : 100), LA 2 (il
PR E IR S, 13 10 A4 Fr. 1~10. Fr. 6
(35 g) KH ODS A tail 7y By, LI EE-7K B S L it
(10 1 90—100 : 0)75 %] 10 414} Fr. 6A~6J.Fr. 6E
FHRERSAE (A% . Sephadex LH-20 A (41 LA il
%M HPLC 7 3alifh, A3Ea%1 (15.6 mg). 2
(23.1mg). 3(17.5mg). 4 (12.0 mg). 5 (30.5 mg),
3 FEEE

a1 AtE B A . HR-ESI-MS m/z:
289.121 7 [M+Na]" (CsH;50,Na, #1451l 289.120 4),
Ui B A 4> 7 s o 266, H#EIL 4 1

CisHisOy, AHAIE N 10, '"H-NMR (400 MHz,
CD;OD) 45 i 2 XA 5 45 5 on: 6.73 (1H,
d, J=8.4Hz, H-3), 7.45 (1H, d, J = 8.4 Hz, H-4); 7.34
(1H, d, J = 8.0 Hz, H-6), 7.57 (1H, d, J = 8.0 Hz,
H-7), 454 DEPT # 41 C-NMR (100 MHz, CD;0D)
i 5e: 122.5 (C-1), 156.4 (C-2), 114.2 (C-3), 127.4
(C-4), 136.5 (C-5), 123.4 (C-6), 123.5 (C-7), 137.8
(C-8), 27.3 (C-9), 26.4 (C-10), 138.7 (C-la), 128.0
(C-4a), 135.1 (C-5a), 137.5 (C-8a), #rRiZtib &9 HE.
1 1A TEFE L. "HNMR #% (& 1)
R 1 AR s ERRFAF 5 0n 6.96 (1H, dd, J =
10.9, 17.4 Hz, H-12), 5.76 (1H, dd, J = 1.2, 17.4 Hz,
H-13), 5.29 (1H, dd, J = 1.2, 10.9 Hz, H-13). @it
HSQC i A HEAHCVAJE . £ HMBC i1, FAE
155 (CHs-11) 535 FWES C-1 (5 122.5),

C-2 (5c 156.4). C-la (0c 138.7) =&, FEHIHIEEE
16147, FEH 2 AR H4 505 FmAS
C-2 (6 156.4). C-la (6¢c 138.7). C-5a (6¢c 135.1) it
FEARDG, Wi AR5t T H-3 M1 H-4 445 A 36 L
H-12 5535 & A5 5 C-5 (0c 136.5)« C-6 (5¢c 123.4).
C-5a (¢ 135.1) ImFEAHOG, i C12-C13 XUEkIEH:
76 C My 5 A7 by 5B EIRT H-14 505 F ik
55 C-7 (6 123.5). C-8 (d¢ 137.8). C-8a (dc 137.5)
TEREAHDC, He I ILEEAE C IR 8 7 b &5
PLE4r#T, 454 'H-NMR. "“C-NMR. HMQC }
HMBC i, K iZ L A1) "H-NMR 3% (15 715 5
A1 PC-NMR %P R A 5304 T T HERIAE (% 1.
Ba%aet a1 h 8- 258 3E-1-FIL-5-2,
1 %5-9,10- A E, ZSCH R 5 AR, e R
TEAERIGY), AN IR A,

O

1 k&Y% 1 MWEE HMBC 8%
Fig.1 Key HMBC correlation of compound 1
tEw 2: AT EEHMA. ESI-MS m/z: 289
[M+Na]", 265 [M—H] . '"H-NMR (300 MHz,
CDCl3) ¢: 6.68 (1H, d, J = 8.4 Hz, H-3), 7.27 (1H, d,
J = 8.4 Hz, H-4), 6.89 (1H, s, H-6), 2.71 (4H, s, H-9,
10), 2.25 (3H, s, H-11), 6.93 (1H, dd, J = 10.9, 17.4
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#*1 k&% 15 '"H-NMR (400 MHz, CD;0D) #1 3C-NMR (100 MHz, CD;0D) HJiFiL#iE
Table 1 'H-NMR (400 MHz, CD;0D) and *C-NMR (100 MHz, CD;0D) data of compound 1

A Oy d¢ (DEPT) HMBC

1 122.5 (qC)

2 156.4 (qC)

3 6.73 (1H, d, J = 8.4 Hz) 114.2 (CH) C-1,C-2, C-4, C-4a
4 7.45 (1H, d, J = 8.4 Hz) 127.4 (CH) C-2, C-1a, C-5a

5 136.5 (qC)

6 7.34 (1H, d, J= 8.0 Hz) 123.4 (CH) C-8,C-12,C-5a

7 7.57 (1H, d, J = 8.0 Hz) 123.5 (CH) C-5,C-14,C-8a

8 137.8 (qC)

9 2.72 (2H, m) 27.3 (CH,) C-8, C-10, C-1a, C-5a
10 2.84 (2H, m) 26.4 (CH,) C-1,C-9, C-8a, C-4a
11 2.19 (3H,s) 11.8 (CH;) C-1,C-2,C-1a

12 6.96 (1H, dd, J=10.9, 17.4 Hz) 135.6 (CH) C-5, C-6, C-5a

13 5.76 (1H, dd, J= 1.2, 17.4 Hz), 5.29 (1H, dd, J = 1.2, 10.9 Hz) 121.1 (CHy) C-5,C-12

14 4.62 (2H, s) 63.8 (CH,) C-7,C-8,C-8a

la 138.7 (qC)

4a 128.0 (qC)

Sa 135.1 (qC)

8a 137.5 (qC)

Hz, H-12), 5.64 (1H, dd, J = 1.0, 17.3 Hz, H-13), 5.51
(1H, dd, J = 1.0, 17.4 Hz, H-13), 2.24 (1H, s, H-14);
BC-NMR (75 MHz, CDCl;) d: 120.8 (C-1), 152.3
(C-2), 111.9 (C-3), 127.9 (C-4), 133.8 (C-5), 112.2
(C-6), 152.4 (C-7), 120.5 (C-8), 26.5 (C-9), 25.6
(C-10), 11.8 (C-11), 138.9 (C-12), 113.5 (C-13), 11.7
(C-14), 139.4 (C-la), 127.6 (C-4a), 127.8 (C-5a),
139.5 (C-8a). LA b¥od 5 scmkipiE —8), ke
&4 2 Jy 4-ethenyl-9,10-dihydro-1,8-dimethyl-2,7-
phenanthrenediol.

&Y 3: AL EEMA. ESI-MS miz: 275
[M+ Na]", 251 [M—H] . 'H-.NMR (300 MHz,
CD;0D) 6: 6.68 (1H, d, J = 8.4 Hz, H-3), 7.21 (1H, d,
J = 8.4 Hz, H-4), 6.89 (1H, s, H-6), 2.71 (4H, m, H-9,
10), 2.20 (3H, s, H-11), 6.93 (1H, dd, J = 11.0, 17.3
Hz, H-12), 5.19 (1H, d, J = 11.0 Hz, H-13), 5.52 (1H,
d,J=17.3 Hz, H-13); "C-NMR (75 MHz, CD;0D) §:
122.2 (C-1), 155.1 (C-2), 112.4 (C-3), 128.5 (C-4),
137.4 (C-5), 113.7 (C-6), 156.3 (C-7), 115.1 (C-8),
31.6 (C-9), 26.8 (C-10), 12.0 (C-11), 140.6 (C-12),
113.7 (C-13), 11.8 (C-14), 141.8 (C-1a), 127.2 (C-4a),

127.9 (C-5a), 140.4 (C-8a). LA L% 5 3CikifiE—
HOT, WA 3 N T IR .

e 4: A E A, ESI-MS m/z: 273
[M+ NaJ", 249 [M—H] . 'H.NMR (300 MHz,
CD;0D) 6: 7.08 (1H, d, J=9.1 Hz, H-3), 8.48 (1H, d,
J=9.1 Hz, H-4), 7.16 (1H, d, J = 3.1 Hz, H-6), 7.16
(1H, d, J=3.1 Hz, H-8), 7.52 (2H, d, J= 9.1 Hz, H-9),
7.79 (2H, d, J = 9.1 Hz, H-10), 2.54 (3H, s, H-11),
7.45 (1H, dd, J = 10.8, 17.2 Hz, H-12), 5.41 (1H, d,
J=10.8 Hz, H-13), 5.75 (1H, d, J = 17.2 Hz, H-13);
BC-NMR (75 MHz, CD;0D) d: 118.8 (C-1), 153.4
(C-2), 115.8 (C-3), 127.5 (C-4), 139.9 (C-5), 119.4
(C-6), 155.5 (C-7), 112.7 (C-8), 128.0 (C-9), 124.3
(C-10), 11.4 (C-11), 143.4 (C-12), 114.3 (C-13), 133.9
(C-1a), 126.4 (C-4a), 124.6 (C-5a), 134.8 (C-8a). L I
Mol 5 ScukaiE 8, etk am 4 hEEE
PRl

E s BtEBmA. ESI-MS m/z: 303
[M+ Na]", 279 [M—H] . 'H-NMR (400 MHz,
CD;0D) ¢: 6.76 (1H, d, J = 8.4 Hz, H-3), 7.49 (1H, d,
J = 8.4 Hz, H-4), 7.71 (1H, d, J = 8.1 Hz, H-6), 7.62



* 2364

¢ £ % Chinese Traditional and Herbal Drugs

E4a6% F 168 2015FE 8 A

(1H, d, J = 8.1 Hz, H-7), 2.13 (2H, m, H-9), 2.89 (2H,
m, H-10), 2.19 (3H, s, H-11), 7.14 (1H, dd, J = 11.4,
17.8 Hz, H-12), 5.48 (1H, d, J = 11.3 Hz, H-13), 5.13
(1H, d, J = 17.8 Hz, H-13); “C-NMR (75 MHz,
CD;0D) o: 122.7 (C-1), 157.3 (C-2), 114.3 (C-3),
129.2 (C-4), 139.4 (C-5), 124.5 (C-6), 123.3 (C-7),
130.5 (C-8), 26.3 (C-9), 27.5 (C-10), 11.7 (C-11),
137.3 (C-12), 119.7 (C-13), 172.2 (C-14), 139.6
(C-1a), 127.4 (C-4a), 135.8 (C-5a), 140.8 (C-8a). L/ I
o5 cmaiE — 5, Mg a5 N
4-ethenyl-9,10-dihydro-7-hydroxy-8-methyl-1-phenan-

threnecarboxylic acid.
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