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A new calamenene sesquiterpenoid from root bark of Schisandra sphenanthera
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Abstract: Objective To study the chemical constituents from the root bark of Schisandra sphenanthera and their cytotoxic activities.
Methods
structures were identified by NMR, MS and ECD data analysis. Results
(7R,108,11S5)-2,11,12-trihydroxycalamenene (1), schisandrol D (2), 12-demethylwuweilignan I (3), gomisin M1 (4), isogomisin O (5),
schisphenlignan C (6), marlignan F (7), wilsonilignan A (8), sphenlignan A (9), schinegllignan A (10), schinegllignan B (11).

The compounds were isolated and purified by silica, sephadexLH-20 and semi preparative-HPLC and the chemical

Eleven compounds were isolated and deduced as:

Compounds 2—5 and 7 showed cytotoxic activity against A549, HCT116 and SW620 cell lines with ICso values ranging from 12.1 to
38.7 umol/L. Conclusion Compound 1 is a new sesquiterpene, named as schisphensesquiterpene A, and compound 2 is a new natural
product. Compounds 3—35, 7, 8, 10—11 were isolated from the plant for the first time, and compounds 2—5 and 7 exhibited cytotoxic
activities.
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& 2. AR (FEE, ESI-MSm/z:417
[M+H]*: 'H-NMR (400 MHz, CD;0OD) 6: 6.54 (1H,
s, H-11), 6.46 (1H, s, H-4), 5.94 (2H, d, J= 0.9 Hz, 12,
13-OCH,0), 5.91 (2H, m, 2, 3-OCH,0), 4.50 (1H, s,
H-6), 3.84 (3H, s, -OCH3), 3.75 (3H, s, -OCH3), 2.46
(1H, dd, J = 13.8, 9.7 Hz, H-9a), 2.02 (1H, d, J = 13.8
Hz, H-9b), 1.81 (1H, m, H-8), 1.33 (3H, s, CH3-17), 1.09
(3H, d, J = 7.2 Hz, CH3-18); *C-NMR (100 MHz,
CD;0D) 6: 150.4 (C-12), 148.9 (C-3), 142.5 (C-

#1 1L&491 85 "H-NMR (400 MHz, CD;0D) #13C-NMR
(100 MHz, CD3;0D) #{iE

Table 1 'H-NMR (400 MHz, CD30OD) and *C-NMR (100
MHz, CD30D) data of compound 1

Bpr on de (type)
1 — 128.6 (C)
2 — 154.6 (C)
3 6.59 (1H, s) 114.8 (CH)
4 — 134.0 (C)
5 7.16 (1H, s) 122.2 (CH)
6 — 143.1 (C)
7 2.93 (1H, m) 443 (CH)
8 1.75 (1H, m, H-8a) 30.0 (CH2)
2.03 (1H, m, H-8b)
9 1.69 (1H, m, H-9a) 24.3 (CHz)
1.73 (1H, m, H-9b)
10 2.73 (1H, m) 33.8 (CH)
11 — 76.8 (C)
12 3.46 (2H, brs) 68.9 (CHz)
13 1.13 3H, s) 24.3 (CH3)
14 1.27 3H, d, J= 7.0 Hz) 22.8 (CH3)
15 2.12 (3H, s) 16.0 (CH3)
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1), 141.8 (C-14), 137.4 (C-13), 137.2 (C-2), 135.9 (C-
5), 135.8 (C-10), 122.5 (C-16), 122.4 (C-15), 107.6 (C-
4), 103.9 (C-11), 102.4 (12, 13-OCH,0), 102.07 (2, 3-
OCH,0), 86.8 (C-6), 74.4 (C-7), 60.0 (-OCH3), 59.8 (-
OCH3), 42.8 (C-8), 37.3 (C-9), 29.3 (C-17), 19.2 (C-
18). LA 25 i HSQC A1 HMBC % K 31T 51 ,
5 SR oE S A, Z SRk IR e &
Yrdn s, SHHm4 A TRTRET .

& 3. AR (FEE), ESI-MSm/z:417
[M+H]*. 'H-NMR (400 MHz, CDCl;) 6: 6.51 (1H, s,
H-11), 6.48 (1H, s, H-4), 6.00 (2H, d, J= 1.2 Hz, 2, 3-
OCH;0), 5.72 (1H, s, 12-OH), 3.92 (3H, s, 13-OCH3),
3.73 (6H, s, 1, 14-OCHs), 3.66 (1H, d, J = 8.4 Hz, H-
6), 3.02 (3H, s, 6-OCH3), 2.36 (1H, dd, J = 13.0, 6.7
Hz, H-9a), 1.95 (1H, d, J = 13.0 Hz, H-9b), 1.80 (1H,
m, H-8), 1.65 (1H, m, H-7), 0.90 (3H, d, J = 6.9 Hz,
CHs-18), 0.85 (3H, d, J= 7.0 Hz, CH3-17); 3C-NMR
(100 MHz, CDCl3) 6: 150.9 (C-1), 148.9 (C-12), 147.6
(C-3), 141.8 (C-14), 137.5 (C-10), 137.3 (C-13), 137.2
(C-2), 132.9 (C-5), 123.6 (C-16), 121.7 (C-15), 109.4 (C-
11), 107.2 (C-4), 101.3 (2, 3- OCH;0), 90.5 (C-6), 60.9
(14-OCH3), 60.1 (13-OCH3), 59.8 (1-OCH3), 56.0 (6-
OCH3), 38.8 (C-9), 36.9 (C-7), 36.8 (C-8), 18.3 (CH:-18),
17.1 (CH3-17). VA R385 SOl IiE R A — S0, ik
B EY) 3 N 12-demethylwuweilignan 1.

ey 4: AEMK (FED, ESI-MSm/z: 387
[M+H]". 'H-NMR (400 MHz, CD;0D) ¢: 6.48 (1H,
s, H-11), 6.41 (1H, s, H-4), 5.91 (2H, m, 2, 3-OCH,0),
3.86 (3H, s, 12-OCH3), 3.80 (3H, s, 13-OCH3), 3.79
(3H, s, 1-OCH3), 2.58 (1H, dd, J = 13.4, 7.5 Hz, H-9a),
2.44 (1H, dd, J= 13.4, 2.0 Hz, H-9b), 2.22 (1H, dd, J =
13.2, 9.5 Hz, H-6a), 2.00 (1H, d, J = 13.2 Hz, H-6b),
1.88 (1H, m, H-8), 1.78 (1H, m, H-7), 0.98 (3H, d, J =
7.2 Hz, CHs-17), 0.74 (3H, d, J = 7.1 Hz, CH;3-18);
13C-NMR (100 MHz, CD;0D) d: 152.3 (C-12), 150.1
(C-3), 149.0 (C-1), 142.5 (C-14), 139.4 (C-10), 136.2
(C-5), 135.6 (C-13), 135.5 (C-2), 122.6 (C-15), 118.9
(C-16),107.9 (C-4), 104.1 (C-11), 102.0 (2, 3-OCH,0),
61.1 (13-OCH3), 59.9 (1-OCHs), 56.3 (12-OCH3), 42.3
(C-8), 40.1 (C-6), 36.4 (C-9), 35.0 (C-7), 21.9 (CH3-17),
13.1 (CH3-18). LA F3#E 5 CiRHaE A —212, g
UENEY) 4 XK ML,

& 5. At A (FEE), ESI-MSm/z:417

[M-+H]". '"H-NMR (400 MHz, CDsOD) 4: 6.58 (1H,
s, H-11), 6.56 (1H, s, H-4), 5.98 (2H, m, 2, 3-OCH,0),
4.22 (1H, d, J = 9.2 Hz, H-6), 3.86 (3H, s, 1-OCHz),
3.85 (3H, s, 12-OCH3), 3.72 (3H, s, 13-OCH3), 3.69
(3H, s, 14-OCH3), 2.48 (1H, dd, J = 12.8, 7.2 Hz, H-
9a), 2.03 (1H, m, H-9b), 1.82 (1H, m, H-8), 1.50 (1H,
m, H-7), 0.96 (3H, d, /= 6.8 Hz, CH3-17), 0.88 (3H, d,
J=7.0 Hz, CH3-18); '*C-NMR (100 MHz, CD30OD) d:
154.5 (C-12), 153.2 (C-14), 149.6 (C-3), 142.6 (C-1),
141.1 (C-13), 138.5 (C-10), 138.0 (C-2), 135.4 (C-5),
124.0 (C-16), 123.9 (C-15), 107.9 (C-11), 107.3 (C-4),
102.6 (2, 3-OCH-0), 81.5 (C-6), 61.3 (1-OCH3), 61.3
(14-OCH3), 59.9 (13-OCHz), 56.5 (12-OCHs), 40.2 (C-
7), 38.9 (C-9), 34.7 (C-8), 18.5 (CH3-17), 16.9 (CHs-
18). LA B 5 SO R A — B3], S e &
¥ 5 A isogomisin O.

EM6: AEkR (HEE, ESI-MSm/z: 509
[M+H]*. '"H-NMR (400 MHz, CD;0D) 6: 7.60~7.18
(5H, overlapped, -OBz), 6.75 (1H, s, H-4), 6.68 (1H, s,
H-11), 5.98 (2H, m, 2, 3-OCH»0), 5.97 (1H, brs, H-6),
3.71 (3H, s, 1-OCH3), 2.80 (3H, s, 14-OCH3), 2.58 (1H,
dd, J=13.9, 9.8 Hz, H-9a), 2.13 (1H, d, /= 13.9 Hz,
H-9b), 2.06 (1H, m, H-8), 1.25 (3H, s, CH3-17), 1.15
(BH, d, J = 7.1 Hz, CH3-18); '3C-NMR (100 MHz,
CD30D) ¢: 166.7 (C-1"), 149.0 (C-3), 147.1 (C-13),
146.1 (C-14), 142.6 (C-1), 138.6 (C-2), 137.4 (C-12),
134.4 (C-2"), 134.1 (C-5"), 131.4 (C-10), 130.7 (C-5),
130.6 (C-4', 6), 129.4 (C-3', 7", 123.7 (C-16), 122.3
(C-15),111.9 (C-11), 108.4 (C-4), 102.7 (2, 3-OCH,0),
85.7 (C-6), 73.7 (C-7), 60.2 (1-OCH3), 59.2 (14-
OCHz3), 43.9 (C-8), 37.0 (C-9), 28.9 (CHs-17), 19.2
(CHs-18). A R%¥s 530 B B AR — S04, i
EWAW) 6 N schisphenlignan C.

WaEw 1. Atk AR (FED, ESI-MSm/z: 419
[M+H]". 'H-NMR (400 MHz, CD;0D) é: 6.57 (1H,
s, H-4), 6.41 (1H, s, H-11), 3.87 (3H, s, 2-OCH3), 3.84
(3H, s, 13-OCH3), 3.71 (3H, s, 14-OCH3), 3.42 (3H, s,
1-OCH3), 3.00 (3H, s, 6-OCH3), 3.66 (1H, m, H-6),
2.33 (1H, m, H-9a), 1.90 (1H, dd, J = 12.9, 9.9 Hz, H-
9b), 1.83 (1H, m, H-8), 1.62 (1H, m, H-7), 0.91 (3H, d,
J=6.8 Hz, CH3-18), 0.86 (3H, d, /= 6.9 Hz, CH3-17);
BC-NMR (100 MHz, CD;0D) 4: 152.9 (C-1), 152.8
(C-3), 151.3 (C-14), 150.0 (C-12), 141.8 (C-2), 139.8
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(C-13), 138.2 (C-10), 135.2 (C-5), 124.0 (C-16), 122.6
(C-15), 117.0 (C-4), 111.2 (C-11), 91.5 (C-6), 61.1 (1-
OCH3), 61.0 (2-OCH3), 60.6 (13-OCH3), 60.3 (14-
OCHj3), 56.0 (6-OCH3), 39.7 (C-7), 38.5 (C-9), 38.3 (C-
8), 18.3 (CH3-17), 16.8 (CH3-18). LA - %idfs 15 SCilik
TEHEAR—F), MU e &%) 7 9 marlignan F.

tEY) 8: AEMAE (HEE, ESI-MSm/z: 403
[M+H]". 'H-NMR (400 MHz, CD;0D) d: 6.93 (1H,
s, H-4), 6.48 (1H, s, H-11), 5.93 (2H, brs, 12, 13-
OCH,0), 4.42 (1H, d, J= 1.5 Hz, H-6), 3.86 (3H, s, 1-
OCH3), 3.75 (3H, s, 2-OCH3), 3.46 (3H, s, 3-OCH3),
2.15 (1H, m, H-7), 1.97 (2H, m, CH»-9), 1.87 (1H, m,
H-8), 1.02 (3H, d, J = 7.1 Hz, CHs-17), 0.66 (3H, d,
J=7.0Hz, CHs-18); 3C-NMR (100 MHz, CD;0D) §:
152.1 (C-1), 150.6 (C-3), 150.5 (C-12), 142.1 (C-2),
140.5 (C-14), 139.3 (C-5), 138.2 (C-10), 136.3 (C-13),
121.5 (C-16), 121.1 (C-15), 111.9 (C-4), 103.9 (C-11),
102.2 (12, 13-OCH,0), 74.0 (C-6), 61.2 (2-OCH3),
60.7 (1-OCHs), 59.9 (3-OCH3), 44.2 (C-7), 40.8 (C-8),
35.5(C-9), 22.4 (CH3-18), 8.1 (CH3-17). LA MRS
CHAAROE A Y, MEEhEY 8 N
wilsonilignan A,

BEY) 9: RSB A CFHEE), ESI-MS m/z: 403
[M+H]". 'H-NMR (400 MHz, CD;0D) d: 6.55 (1H,
s, H-4), 6.43 (1H, s, H-11), 5.97 (2H, brs, OCH,0), 4.20
(1H, d, J = 9.3 Hz, H-6), 3.86 (3H, s, 1-OCH3), 3.72
(3H, s, 2-OCH3), 3.69 (3H, s, 3-OCH3), 2.38 (1H, m,
H-9a), 1.90 (1H, m, H-9b), 1.77 (1H, m, H-8), 1.54 (1H,
m, H-7), 0.96 (3H, d, J = 6.8 Hz, CH3-17), 0.86 (3H, d,
J=6.9Hz, CHs-18); 3C-NMR (100 MHz, CD;0D) §:
153.1 (C-1), 151.5 (C-3), 149.5 (C-12), 142.6 (C-2),
139.9 (C-14), 138.3 (C-10), 137.9 (C-13), 124.2 (C-16),
122.4 (C-5), 122.3 (C-15), 111.3 (C-4), 107.3 (C-11),
102.5 (12, 13-OCH,0), 81.5 (C-6), 61.1 (2-OCH3),
60.9 (1-OCH3), 59.9 (3-OCH3), 40.1 (C-7), 39.9 (C-9),
39.1 (C-8), 18.6 (CH3-18), 16.2 (CH3-17). UL E¥#E
53k G B A 0T, MUSE A 9
°A sphenlignan A

&P 10: Bk R (FEE, ESI-MS m/z: 389
[M+H]". "H-NMR (400 MHz, CD;0D) ¢: 6.53 (1H,
s, H-4), 6.43 (1H, s, H-11), 3.86 (3H, s, 12-OCH3), 3.82
(3H, s, 2-OCH3), 3.79 (3H, s, 14-OCH3), 3.54 (3H, s,
1-OCH3), 2.60 (1H, dd, J = 13.5, 7.6 Hz, H-6a), 2.45

(1H, dd,J=13.5, 1.9 Hz, H-6b), 2.21 (1H, dd, J= 13.0,
9.4 Hz, H-9a), 1.97 (1H, d, J = 13.0 Hz, H-9b), 1.74
(1H, m, H-8), 1.88 (1H, m, H-7), 0.98 (3H, d, J= 7.1
Hz, CHs-18), 0.74 (3H, d, J = 7.1 Hz, CH3-17); 3C-
NMR (100 MHz, CD;0OD) §: 152.4 (C-12), 152.3 (C-
14), 151.4 (C-1), 148.9 (C-3), 141.3 (C-2), 139.7 (C-
13), 135.7 (C-5), 135.6 (C-10), 122.0 (C-16), 119.1 (C-
15), 112.4 (C-4), 108.0 (C-11), 61.1 (14-OCH3), 61.0
(2-OCH3), 60.8 (1-OCH3), 56.2 (12-OCH3), 42.6 (C-8),
40.1 (C-6),36.2 (C-9),35.2 (C-7),22.1 (C-17), 13.0 (C-
18). DA il b5 SCmk o e A — 28, Mot &
%) 10 A schinegllignan A .

&Y 1 kR (REE, ESI-MS m/z: 389
[M-+H]*. 'H-NMR (400 MHz, CD;0OD) ¢: 6.55 (1H,
s, H-4), 6.41 (1H, s, H-11), 3.87 (3H, s, 12-OCH3), 3.84
(3H, s, 13-OCH3), 3.80 (3H, s, 2-OCHs), 3.55 (3H, s,
14-OCH3), 2.52 (1H, dd, J = 13.4, 7.5 Hz, H-6a), 2.41
(1H, dd, J=13.4, 2.0 Hz, H-6b), 2.24 (1H, dd, J=13.1,
9.4 Hz, H-9a), 2.04 (1H, d, J = 13.1 Hz, H-9b), 1.86
(1H, m, H-7), 1.43 (1H, m, H-8), 1.00 (3H, d, J = 7.1
Hz, CHs-18), 0.73 (3H, d, J = 7.1 Hz, CH3-17); 13C-
NMR (100 MHz, CDsOD) 6: 153.6 (C-14), 152.7 (C-
12), 150.1 (C-3), 148.7 (C-1), 140.9 (C-13), 140.0 (C-
2), 135.9 (C-10), 135.3 (C-5), 123.1 (C-16), 118.1 (C-
15), 115.7 (C-4), 104.4 (C-11), 61.2 (13-OCHa), 61.1
(14-OCH3), 60.8 (2-OCHs3), 56.2 (12-OCH3), 42.4 (C-
8), 39.8 (C-6), 36.5 (C-9), 35.3 (C-7), 22.1 (C-17), 13.0
(C-18). LA %l 5 sCpkAhoE SEA — 508, Mk
1A% 11 A schinegllignan B
4 {RERETEIENR

K MTT I EAGEP) 1~11 X A549 4HfE.
HCT116 41 F1 SW620 414 i &5, e
BHAEXTRE, 5256 BT FACES 4 R DA K SR8 R 5 4
TR LR SRS — 209200, Seab gk R (% 2) KWk
HW 2~5 17 X+ A549. HCT116. SW620 4k
HAEYNME G, 1Cso{EN 12.1~38.7 umol/L,
RACEPIH ICso fH KT 50 pmol/L.

5 itig

M AR TR B e T 11 MG,
AFE 1 AEIE RS (1), 10 DNPEEIR SRR g
7 Q~11D), H ey 2 i RART Y, e
Y 3~5. 7. 8. 10 Al 11 A RN ZAEY 4> 513
B, #—PFE TP ERT RIS . A
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F2 &Y 1~11 3 3 MEMAEMNAREELT

Table 2 Cytotoxic activities of 1—11 in three cancer cell

lines
A ICso/(umol-L 1)
Lk A549 HCTI116 SW620
1 >50 >50 >50
2 317424 >50 >50
3 174+15 23.6+0.6 252412
4 133+14 12.1£0.5 18.840.7
5 1694022 144406 18.440.4
6 >50 >50 >50
7 38.740.5 >50 >50
8 >50 >50 >50
9 >50 >50 >50
10 >50 >50 >50
1 >50 >50 >50
| 321413 435433 325434

VSIS BoR G 2~5 17 AR E S,
EASCAE 7 11 MEEYIHIAR SN0 BEE 1, 5%

TR A LA P 1 T i 0 5.
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