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Chemical constituents in EtOAc extract from rare medicinal herbs Oreorchas
patens in Changbai Mountain
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Abstract: Objective To study the chemical constituents in the rare medicinal herb Oreorchas patens in Changbai Mountain for better
utilization of the resource. Methods The drug was used as crude material, the extract was obtained with 95% ethanol firstly, and then
with ethyl acetate (EtOAc). The EtOAc extract was further isolated and purified with various chromatographic methods, including
silica gel, ODS, and Sephadex LH-20 columns. Finally the isolated compounds were characterized with their physical chemical
properties and based on their 'H-NMR and C-NMR data. Results Eleven compounds were obtained from the EtOAc extract and
identified as B-sitosterol (1), B-daucosterol (2), dioctyl phthalate (3), butyl-isobutyl-phthalate (4), diamyl phthalate (5), B-sitosterol
acetate (6), dibutyl phthalate (7), dibutyl terephthalate (8), cirrhopetalanthin (9), pentacosane (10), and hexatriacontane (11).
Conclusion Compounds 3—11 are isolated from O. patens for the first time.
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AWM F, BB L 2ETE 3 R R
(A7 B O3 B 2 B R BRI A AR ON - e
AR =R OMBME IR TR ALEGY
cirrhopetalanthrin, HA RIS H T
WE L 22 AE R 2 ah N2 G B, # e i 2M4k
PR 5 IR ORI, X KA IR M
MITTRAFHER AL B A , A S306 HoAk 27 o)
BEATHIFGY, RIR SBREAL 7 B A3 3] 11 MESY,
A%k B-A I (B-sitosterol, 1) B-BHEF M
(B-daucosterol, 2). A7 —HR — (-4 B
(dioctyl phthalate, 3). 48K~ HR-1-T FE-2-7 1
fif (butyl-isobutyl-phthalate, 4). 487K ~FHR /%,
fif (diamyl phthalate, 5). B-%F i B IV v R Mg
( B-sitosterol acetate, 6). 2 — HIEIE — T fg
(dibutyl phthalate, 7)+ XK = H [ =T H5 (dibutyl
terephthalate, 8). %% (cirrhopetalanthin, 9).
— + H %t C pentacosane , 10 ) . — 1+ I\ %t
(hexatriacontane, 11), H L&) 3~11 ¥ E IR
M s b oy B A 2.
1 XFEE5HH

KQ3200E AL s vEas, B il s Ay
BT RE-2000A Bee 28 ks, e sR A AX
#) s HH-6 RUECR HIR KW, M EES I =
AR BNER R AR s AR323CN HLF R, B
% R HBRAR: WFH-201BJ 540 0] WLiE 5
R, EHEERERESO AR A\ TH-ID B2
Ay, BRI AR AR A A . Sephadex
LH-20, % GE A¥: GFass 73 HTHIZ LR,
GFasq & W2 AR REIR (100~200.
200~300- 300~400 H), 75 8L THRA
T R, REEPY A IR 7] 5 Al iEC60~90 °C).
Hi. BER CWE . IR T RER N pral, dba
HITAHMRAT,

1225 2015 48 5 JI 7R AR s 3 E L IXCR 4,
HH 7 AR A MR 27 T SOFT e 2 e o 22 R =2 @A)
t1=% Oreorchas patens (Lindl.) Lindl..
2 REEESE

T L LR 2R 500 g, BRI 60 HIR, FTfT
B AT 1000 mL B EHEHH BIA 1000 mL 95%
LW, 80 CIRRELH 2 h, $2HL 3 K, & IFHEHUR,
M), Al LUK, AR5 ISR S B EAT A%
W, e R InDSUS 1550 9.58 go SRENRAE A1
OrES, LUAhEE-TA R (10 1 10 0 1) BAEELE,

JAGH) S AR 63 NVEEAL S, b -
W (10 2 1) BEREFARGS Fr. A-1~11; Al
BE-AIH (6.5 1 3.5) B N3R5 Fr. B-12~25;
FHTE-PN I (6 ¢ 4) BRRE NS 24 Fr. C-26~39;
A HTE- R (12 1) BRI A3 3054 Fr. D-40~53;
A HE-N R CO 1) BRRE A RIS Fr. E-54~63.
FH 2 A A S A AR W, W5 Fr. A4
(0.559 @) & R ST RE AT (i35 73 25, A i -5 15 (8
2) VERASLAY 1 (18.8 mg); W4y Fr. C-30~34
(1.086 g) 43t Sephadex LH-20 #1 CHIEEVEHEL) 4
BRI H R E Y 2 (13 mg); i) Fr. A-3
(3.554 g) L% 2k, A mEE-HE R LG 20
1 YEE, LA 3 (9 mg); A7 HEE-BEIR L1 8.5
1.5 Ve, 15940 &4 4 (12.2 mg); i/ Fr. A-5(0.559
g) Al H A, AhEE-EER OB (50 0 1) Pk
AL AY 5 (23 mg) . A iMEE-EE R 05 (80 1 1)
Ve A 6 (15 mg); it/ Fr. A-6 (0.399 g)
S w2 A, BRI (15 0 D BERAS 4
HW 7 (15mg); i Fr. A-2 (0.326 g) & Skt
ARty By, =S RE-FRE (10 0 1D PelbifSfk
598 (12 mg) Fr. D-45 48 [ Ak AE (A 4) 29,
1B R .05 (8 ¢ 2) YEAL A4 9 (17 mg);
Fr. B-17~20 (0.723 g) &R ot o, =
AMEE-FEE (50 1 1D PEMSLEY 10 (9 mg);
SEFEE-HEE (100 0 D PEBAMAEY 11 (13 mg).
3 LT

WEW 1. AEE S GETD, mp 139~141 C,
254 NMR Yo i e H 1208 CooHspO. TLC
7t 254 nm AT EAMRWL, 78 365 nm A TEPO, 10%
TR 2w WA B % 5, "H-NMR (600 MHz,
CDCl5) 6: 0.62, 1.00 (3H, s, 18-CH3), 0.62, 1.00 (3H,
s, 19-CH3), 0.81 (3H, d, J = 12.0 Hz, 26-CHj3), 0.83
(3H, d, J = 12.0 Hz, 27-CH3), 0.86 (3H, d, J = 4.2 Hz,
29-CH3), 0.94 (3H, d, J = 3.6 Hz, 21-CH3), 3.59 (1H,
m, H-3), 5.47 (1H, dd, J = 3.0, 1.2 Hz, H-6); *C-NMR
(150 MHz, CDCls) 8: 37.3 (t, C-1), 31.7 (t, C-2), 71.8
(d, C-3), 42.3 (t, C-4), 140.8 (s, C-5), 121.7 (d, C-6),
31.9 (t, C-7), 31.7 (d, C-8), 50.2 (d, C-9), 36.2 (s,
C-10), 21.1 (t, C-11), 39.8 (t, C-12), 42.3 (s, C-13),
56.8 (d, C-14), 24.3 (t, C-15), 28.3 (t, C-16), 56.1 (d,
C-17), 11.9 (g, C-18), 19.4 (q, C-19), 36.5 (d, C-20),
19.0 (q, C-21), 34.0 (t, C-22), 26.1 (t, C-23), 45.9 (d,
C-24), 29.2 (d, C-25), 18.8 (q, C-26), 19.4 (q, C-27),
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23.1 (t, C-28), 12.0 (q, C-29). LI E¥¥s 5 SCiikdiiE
A, SRS 1 N BRI

&Y 2. AdE S (EU-HEE, mp 275~
277 °C, &4 NMR Gk 4 b e 24y 7204
C35sHg00g0 TLC 7E 254 nm AT AN, 7E 365 nm
RETEE S, 10%H0 IR 2, BB B AR (0 . "H-NMR
(600 MHz, MeOD) ¢: 5.38 (1H, m, H-6), 4.45 (1H, d,
J = 3.0 Hz, H-1"), 445 (1H, dd, J = 4.8, 4.2 Hz,
H-6'B), 4.39 (1H, dd, J = 7.8, 1.8 Hz, H-6'a), 4.38
(2H, m, H-3', 4), 437 (1H, t, J = 4.2 Hz, H-2"), 3.85
(1H, m, H-5"), 3.75 (1H, m, H-3), 0.94 (3H, d, /= 6.6
Hz, 21-Me), 0.93 (3H, s, 19-Me), 0.87 (3H, t, J = 7.2
Hz, 29-Me), 0.85 (3H, d, J = 3.6 Hz, 26-Me), 0.83
(3H, d, J = 7.2 Hz, 27-Me), 0.69 (3H, s, 18-Me);
BC-NMR (150 MHz, MeOD) d: 38.6 (t, C-1), 33.3 (t,
C-2), 80.4 (d, C-3), 41.1 (t, C-4), 141.7 (s, C-5), 123.5
(d, C-6), 30.9 (t, C-7), 33.3 (d, C-8), 51.6 (d, C-9),
38.1 (s, C-10), 22.4 (t, C-11), 40.0 (t, C-12), 43.7 (s,
C-13), 58.1 (d, C-14), 25.6 (t, C-15), 29.6 (t, C-16),
57.4 (d, C-17), 13.1 (q, C-18), 20.2 (g, C-19), 37.5 (d,
C-20), 20.5 (g, C-21), 35.3 (t, C-22), 27.4 (t, C-23),
47.2 (d, C-24), 30.9 (d, C-25), 20.9 (g, C-26), 20.2 (q,
C-27), 24.4 (d, C-28), 13.1 (q, C-29), 102.5 (d, C-1"),
77.3 (d, C-2'), 79.9 (d, C-3"), 72.9 (d, C-4), 79.4 (d,
C-5"), 64.2 (t, C-6")o LA EEl 5 SCRRIE F A —
HU, MR A 2 h BT S

Y 3: Tty G, mp —55~-57
C, 454 NMR Yo e H 7508 CoyHig040
TLC 1t 254 nm AL 2 AMRI, £E 365 nm AL L5780t
10%0% 8 Z B 0N #A B4 . "H-NMR (600 MHz,
CDCly) 8: 7.70 (2H, dd, J = 3.4, 5.6 Hz, H-3, 6), 7.52
(2H, dd, J = 3.4, 5.6 Hz, H-4, 5), 4.22 (4H, m, H-1, 2),
1.68 (2H, m, H-1’, 1"), 1.44 (16H, m, H-3', 4', 5', 7',
374" 5" 7", 0.89 (12H, m, H-6', &, 6", 8");
BC-NMR (150 MHz, CDCls) d: 167.8 (-CO0), 132.5
(C-1,2), 130.9 (C-3, 6), 128.8 (C-4, 5), 68.2 (C-1", 1"),
38.7 (C-2, 2"), 304 (C-3', 3"), 28.9 (C-7', 7"), 23.8
(C-4', 47), 23.0 (C-5', 5"), 14.1 (C-6', 6"), 10.9 (C-8,
8" LL_EHd 5 SClikpE SA 2, etk A
3HWHEHR ™ 2-45:0) B,

th&W 4. LEWIRY (&), mp —35~-37
C, 455 NMR it e H 208 CigHp0040
TLC 7F 254 nm ZbAT AR, 76 365 nm &b TC 580,

10%0% 18 Z B O #AS B (1. "H-NMR (600 MHz,
CDCLy) 6: 7.71 (2H, m, H-2, 5), 7.52 (2H, m, H-3, 4),
429 (2H, t, J = 6.6 Hz, H-1"), 4.08 (2H, d, J = 6.6 Hz,
H-17), 2.01 (1H, m, H-2"), 1.41 (2H, m, H-3"), 1.64
(2H, m, H-2"), 0.88 (6H, d, J = 6.0 Hz, H-3", 4"), 0.85
(3H, t, J = 7.8 Hz, H-4"); *C-NMR (150 MHz, CDCls)
5: 132.4 (C-1, 6), 130.9 (C-2, 5), 128.8 (C-3, 4), 71.8
(C-1"), 65.6 (C-1'), 30.6 (C-2"), 27.7 (C-2"), 19.2
(C-3"), 19.1 (C-4"), 19.0 (C-3"), 13.7 (C-4"). LA %4k
HSCRARIE A S, SRS 4 AT
HR-1- 1 fE-2-5% 1 fis.

WHEY) 5. kY (&), mp-55 C,
2545 NMR Y63 0 M o 2 17308 CigHae04. TLC
1E 254 nm AAATRANEIK, 7E 365 nm AL TCPE G, 10%
W R Z W AR i {5 . "H-NMR (600 MHz,
CDCly) d: 7.73 (1H, d, J = 3.0 Hz, H-1, 4), 7.54 (1H,
d, J = 3.6 Hz, H-5, 6), 432 (4H, t, J = 3.0 Hz, H-2/,
2", 1.73 (4H, t, J = 3.6 Hz, H-3", 3"), 1.45 (4H, m,
H-4',4"), 0.98 (6H, t, J = 3.6 Hz, H-6', 6”); "*C-NMR
(150 MHz, CDCl3) &: 132.3 (C-1, 4), 130.9 (C-2, 3),
128.8 (C-5, 6), 167.9 (C-1, 1"), 77.2 (C-2, 2"), 65.6
(C-3',3"), 31.9 (C-4', 4"), 30.6 (C-5', 5"), 19.2 (C-6/,
6")o LA EXH 5 SCikaR i A — 8, WMot s
W15 h AR R .

EY 6: RE AR (F45), mp 35~37
C, 454 NMR Y6k o B 2 3443+ 30 Cy7HgoOs0
TLC 1t 254 nm AL JC S AMRIL, £E 365 nm AL TC 58,
10%0 R Z. BRI P R 28 €1 . "H-NMR (600 MHz,
CDCLy) 6: 2.76 (2H, t, J = 6.6 Hz, H-11"), 2.25 (2H, t,
J=17.8 Hz, H-2), 1.02 3H, s, H-19), 0.91 (3H, d, J =
3.6 Hz, H-21), 0.88 (3H, t, J = 6.6 Hz, H-18'), 0.84
(3H, m, H-29), 0.83 (3H, d, J = 1.8 Hz, H-26), 0.81
(3H, d, J = 6.0 Hz, H-27), 0.68 (3H, s, H-18);
BC.NMR (150 MHz, CDCly) &: 37.1 (C-1), 27.4
(C-2), 73.8 (C-3), 382 (C-4), 139.9 (C-5), 122.7
(C-6), 31.7 (C-7), 32.1 (C-8), 50.4 (C-9), 36.6 (C-10),
21.0 (C-11), 40.0 (C-12), 42.3 (C-13), 56.7 (C-14),
243 (C-15), 28.2 (C-16), 56.0 (C-17), 11.7 (C-18),
19.5 (C-19), 36.2 (C-20), 19.2 (C-21), 33.9 (C-22),
25.8 (C-23), 45.8 (C-24), 29.3 (C-25), 18.9 (C-26),
19.8 (C-27), 22.6 (C-28), 11.9 (C-29), 173.4 (C-1),
34.8 (C-2"), 25.1 (C-3"), 29.3 (C-4"), 29.5 (C-5"), 31.7
(C-6'), 29.8 (C-7'), 27.4 (C-8'), 1282 (C-9'), 130.4
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(C-10"), 25.8 (C-11"), 130.2 (C-12"), 128.1 (C-13"),
22.9 (C-14"), 29.3 (C-15"), 31.7 (C-16'), 22.7 (C-17"),
14.3 (C-18"). DA%l 5 Sk s A — 8", i
BEAEY) 6 Ry B4 S BT R T .

& 7: iRy CZ4f), mp 35~37 C,
g4 NMR i o e e 2 or 1208 C16Hp04. TLC
7t 254 nm A AR, 7 365 nm A TEHOE, 10%
B 2BV W HOR B8 . "H-NMR (600 MHz,
CDCl3) 6: 7.65 (2H, m, H-3, 6), 7.64 (2H, m, H-4, 5),
425 (4H, t, J = 6.0 Hz, H-1, 2), 1.75 (4H, tt, J = 6.6
Hz, H-2', 2"), 1.48 (4H, m, H-3', 3"), 0.98 (6H, t, J =
7.2 Hz, H-4', 4"); “C-NMR (150 MHz, CDCl;) ¢:
167.7 (s, C-1, 2), 132.3 (s, C-3, 6), 130.9 (d, C-4, 5),
128.8 (d, C-1a, 2a), 65.6 (t, C-1', 1"), 30.6 (t, C-2’, 2"),
19.2 (t, C-3',3"), 13.7 (q, C-4', 4"). LL_EZd 5 Cik
HOBEFEA ", M AW T I AROE I IE
— T,

twEY 8: AR (45, mp35~37 C,
454 NMR OG0 AT i 27317 08 C16Hp004. TLC
7t 254 nm AAT MR, 78 365 nm A TGP, 10%
TR IR Z W W A B4 . "H-NMR (600 MHz,
CDCly) 6: 7.73 (2H, dd, J = 3.0, 3.6 Hz, H-2, 5), 7.54
(2H, dd, J = 4.2, 2.4 Hz, H-3, 6), 432 (4H, t, J = 7.2
Hz, H-9, 9", 1.73 (4H, m, H-10, 10"), 1.46 (4H, m,
H-11, 11%), 0.99 (6H, t, J = 6.6 Hz, H-12, 12');
BC-NMR (150 MHz, CDCLy) &: 168.0 (C-7, 7)), 132.3
(C-1, 4), 130.9 (C-3, 6), 128.9 (C-2, 5), 65.6 (C-9, 9",
30.6 (C-10, 10", 19.2 (C-11, 117, 13.7 (C-12, 12"). LA
Rl S Scak R A -, s RS 8
XK R T g

EW9: I E A (E), mp>300
C, 454 NMR Yo e 2k 272 50k C30HpO060
TLC 7£ 254 nm &b L AN I, 7E 365 nm AbTC K,
10%0% 1R 2 B WO (4 . "H-NMR (600 MHz,
CDCls) d: 6.86 (2H, s, H-3, 3"), 9.48 (2H, d, J = 6.0
Hz, H-5, 5'), 7.03 (2H, dd, J = 4.2, 2.4 Hz, H-6, 6),
7.00 2H, d, J = 1.8 Hz, H-8, 8"), 7.24 (2H, d, J = 3.6
Hz, H-9, 9), 6.86 (2H, d, J = 3.0 Hz, H-10, 10"), 4.12
(1H, s, H-11, 11); "C-NMR (150 MHz, CDCl;) §:
112.0 (C-1, 1), 155.1 (C-2, 2'), 100.3 (C-3, 3'), 160.6
(C-4, 4", 117.1 (C-4a, 4a’), 126.5 (C-4b, 4b’), 130.9
(C-5, 5", 117.1 (C-6, 6"), 155.4 (C-7, 7"), 112.0
(C-8, 8"), 134.6 (C-8a, 8a"), 128.8 (C-9, 9'), 126.5

(C-10, 10), 135.9 (C-10a, 10a’), 56.3 (C-11, 11"). LA
ERE S SRR aE A Y, RS 9

&Y 10 FEKER (&7, mp54~56 C,
454 NMR G oA e A0k CysHs,e TLC
7t 254 nm A AN, 7 365 nm b FH 7, 10%
BilR B WO B2t . "TH-NMR (600 MHz,
CDCl3) d: 0.82 (6H, t, J = 6.4 Hz, H-1, 25), 1.18 (46H,
m, H-2~24); "C-NMR (150 MHz, CDCls) &: 30.9
(C-3, 23), 28.7 (C-5~21), 28.6 (C-4, 22), 21.7 (C-2,
24),13.1 (C-1,25)0 LA F%ds 5ok s A —a),
WS TEA T 10 = Fikk.

a1 AEZURYIE (B4, mp 74~76
‘C, 4ifr NMR il o Hrif e HoAk 2% 008 CaeHaso
TLC 7£ 254 nm AL JCEAMRI, 7F 365 nm &b L5k,
10%H 2 L BER WO 42 5. "H-NMR (600 MHz,
CDCly) 6: 0.82 (3H, t, J = 6.6 Hz, H-36), 1.18~1.30
(64H, m, H-4~35), 1.54 (2H, m, H-3), 2.23 (2H, m,
H-2), 3.97 (2H, m, H-1); >C-NMR (150 MHz, CDCl;)
5: 14.1 (C-36), 22.7~31.9 (C-2~35), 64.5 (C-1). LA
EHdE SRR B S A S, s A 1

=1\ Fe
4 iTig

ABIFFOF L 22 A 65 25 (PSR £ B A AT T 1k
ST, HAEE 1L MG KR, XL
G A 4 B 22 ML 2 s 3 R s 3
AT, B . BRI MR L ER =
INKE T O = Nt B 2T ey P
WE 90 K IR A5 M =2 B IX — RF A R o 4 R B
(A2780). filifE (A549). AHE (Bel7402). W ¥
(BGC-823). 47y (HCT-8) FIFLAE (MCF-7)
2 0 2% B S R e ol A M B . A
W RIAE L 2P S X R s, VDB ERE T
e D L 22 1 A Ll 2 24 ) D IR o A 6
=2 2GR R0 WET, HEWT L == T REfE N
Ll Z& % 1 Flopr () 3 S A ) o

S 3k
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