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Chemical constituents from the twigs and leaves of Cryptomeria fortunei
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ABSTRACT: AIM To study the chemical constituents from the twigs and leaves of Cryptomeria fortunei Hooi-
brenk ex Otto et Dietr. METHODS The ethyl acetate fraction of 95% ethanol extract from C. fortunei was isola-
ted and purified by silica, MCI, and Sephadex LH-20 column, then the structures of obtained compounds were
identified by physicochemical properties and spectral data. RESULTS Eleven compounds were isolated and
identified as isopimaric acid (1), sandaracopimaric acid (2), acetylisocupressic acid (3), imbricataloic acid
(4), isocupressic acid (5), pinifolic acid (6), 13-epicupressic acid (7), 19-acetylagathadiol (8), agatadiol
(9), phytol (10), elemol (11). CONCLUSION Compounds 1 — 10 are identified as diterpenoids and com-
pound 11 is identified as sesquiterpenoid; Compounds 2, 3, 6 —11 are obtained from this plant for the first time.
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Wi A2 Cryptomeria fortunei Hooibrenk ex Otto et
Dietr. ZAZFHIZ & RITA, e 1R e A7 44 A,
T, ARSIV, TR E R X A
At (AR SCEMIZ R A R R
H REER IR, I TIRIT RS . REE X, Rt
Sy MM BA AR IIRE, TR T
H . HAET, EASEE TS BB AR
R R . . S SRR, E
KT HA B A2 IR WARIE . Ry 1 S 4
TERFFHBIAZ IR, ARSI A FEA T A5
g, by AR s 11 AR ey, Kb ik
B ~10 O TRy, AW 11 ARG 2L
s AEY 2. 3. 6 ~11 I MZIEY h oy
G
1 (/5

Bruker AM400 MHz, Avance III 500 MHz
Avance III 600 MHz #% % 2 ¥ 4% (% 1 Bruker 2
Al AEEERER (s U iR T, 100 ~
200, 200 ~300 H); GF W2 @ikt KR (T
TiFE4L T.) ) ; Sephadex LH-20 ( Fi # Pharmacia
AT o BB (R XU A6 27 10 B A BR 2
ml, orbral) s Ak, B0 CMROWR. HEE,
PR A8 R Tl s A HLIR] (EZEM) o MIAZAL
2013 4E 6 AR A BB, Zrb EBFABE
B BRI S BT e BT 5 B3 4 5 R T, B AR
T R B B BRI B As ) A 27 55 PG AR
Py BT IR SR B 5 S e % (20130615¢)

2 REBENEH

B Bmazsont 5 ke, B ev, H 95% & B
(K30 L) FiREMWAER 3 K, Bk2d, 5
PEOR, TR AR, 1532 F 830 g, fIUKIRE,
MR TERHEI 3 K (FR S L), 13 LM OBR#*E
By 610 g, ZFER > LRk AL E MY, A ik E-PY T
(9 1—1: 1) BREBEME, MHE TLC KI5 I 0k S
AR Fr. 1 ~5, Horp, Fr.2 (150 g) 2P R AH
(MCI), HIEE-7K (60 : 40—100: 0) HHEPEAT 6
ANy Fr.2.1 ~2.6, Fr.2.3 £ BS54k
A1 (500 mg); Fr.2.5 ZRERAEENT (f1 k-
N, S5-I, Sephadex LH-20 A JIZ # J= #r
(Af5: WEE=1:1) nEEHIMEEY 4 (16
mg) . 8 (21 mg) . 9 (7 mg); Fr.2.6 ZRERH)Z

B, FAHEE-PIER (20 5 157 = 3) BREEGEME, 153
a2 (7Tmg), 6 (11 mg); Fr.3 (170 g) £
JEWBAH (MCI), FIEE-7K (55: 45100 : 0) AR
YEMAS 5 ER4r Fr. 3.1 ~3.5; Fr.3.2 ZaEfAE)Z
Mr, AlbE-CMR AR (9 0 156 2 4) EREEVEML,
BEMEY S (16 mg) . 7 (9 mg), 11 (14 mg);
Fr.3. 4 ZRERCAE)JZ T (A v k- i 05 - P )
FIl Sephadex LH20 EZ#r (&5 : HEgE=1:1) 4
EEREMEY 3 (15 mg) , 10 (12 mg)

3 FMEE

WEW 1. HEO M, ESI-MS m/z: 301 [M -
H] ", 4 F = Cy Hy 0,.,'H-NMR (400 MHz,
C;D,N) 6:5.82 (1H, dd, J=17.5, 10.8 Hz, H-
15),5.32 (1H, m, H-7), 5.00 (1H, d, J=17.5
Hz, H-16 a), 4.92 (1H, d, J=10.8 Hz, H-16b),
1.48 (3H, s, H-19), 0.89 (3H, s, H-17), 0.84
(3H, s, H-20),” C-NMR (100 MHz, C,D;N) §:
39.3 (C-1), 18.5 (C-2), 37.8 (C-3), 46.5 (C-
4),45.6 (C-5),25.7 (C-6), 121.9 (C-7), 135.6
(C-8),52.3 (C9), 35.3 (C-10), 20.3 (C-11),
36.3 (C-12), 37.1 (C-13), 46.4 (C-14), 150.6
(C-15), 109.7 (C-16), 21.6 (C-17), 181.2 (C-
18), 18.1 (C-19), 15.5 (C-20), VI F-¥¥e 5 3k
(6] —3, BUEE RN,

e 2. Ak, ESI-MS m/z: 301 [M -
H] ", 4 F=® C, Hy 0,,'H-NMR (400 MHz,
C;D;N) 6:5.82 (1H, dd, J=17.3, 10.6 Hz, H-
15),5.29 (1H, s, H-14),5.00 (1H, d, J=17.3
Hz, H-16 a), 4.93 (1H, d, J=10.6 Hz, H-16b),
1.42 (3H, s, H-19), 1.09 (3H, s, H-17), 0.84
(3H, s, H-20).,” C-NMR (100 MHz, C,D,N) §:
38.8 (C-1), 18.7 (C2), 37.7 (C3), 47.4 (C-
4),49.5 (C-5), 25.4 (C-6), 36.0 (C-7), 137.3
(C8),50.9 (C9), 38.1 (C-10), 18.9 (C-11),
34.8 (C-12), 37.8 (C-13), 129.3 (C-14), 149.2
(C-15), 110.6 (C-16), 26.3 (C-17), 181.3 (C-
18), 17.8 (C-19), 15.4 (C-20), V4 F-¥¥e 5 ek
(7] —3k, BCEE NIRRT .

e 3. A AK, ESI-MS m/z: 401 [M +
K]*, 2+ F=® C, H, 0,,/H-NMR (500 MHz,
CDCL) 6:5.31 (1H, t, J=6.8 Hz, H-14), 4.84
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(1H, brs, H-17 a), 4.57 (2H, d, J=6.8 Hz, H-
15 a, 15b), 4.47 (1H, brs, H-17b), 2. 14 (3H, s,
-OCOCH,), 1.68 (3H, s, H-16), 1.32 (3H, s, H-
18), 0.58 (3H, s, H20),” C-NMR (125 MHz,
CDCL) 6:39.1 (C-1), 19.9 (C-2), 37.9 (C-3),
44.2 (C4), 55.4 (C-5),26.0 (C6), 38.4 (C-
7), 147.8 (C-8),56.3 (C9), 40.5 (C-10), 21.8
(C-11), 38.8 (C-12), 142.9 (C-13), 118.0 (C-
14), 61.5 (C-15), 16.5 (C-16), 106.5 (C-17),
29.0 (C-18), 184.2 (C-19), 12.8 (C20), 21.1
(-OCOCH, ), 171.2 (-OCOCH,) , D b4 5 SClk
(8] —%, MUEEN ORI

ey 4. @A, ESI-MS m/z: 319 [M -
H] ", 4 F= C, H, O,,'H-NMR (400 MHz,
CDCL) 8: 4.84 (1H, brs, H-17 a), 4.46 (1H,
brs, H-17b), 1.23 (3H, brs, H-18), 0.96 (3H,
d, J=6.4 Hz, H-16), 0.58 (3H, brs, H-20) ."C-
NMR (100 MHz, CDCl,) &: 39.1 (C-1), 19.8 (C-
2),37.9 (C3), 44.1 (C4), 56.3 (C-5), 25.9
(C6), 38.7 (C-7), 148.0 (C8), 56.4 (C9),
40.5 (C-10), 21.2 (C-11), 36.1 (C-12), 28.9
(C-13), 50.8 (C-14), 203.2 (C-15), 20.2 (C-
16), 106.4 (C-17),29.2 (C-18), 183.7 (C-19),
12.7 (C20) . DA%l 500wk [9] —3%, s
ENE TR

WEYS: HEamAEK, ESI-MS m/z: 319 [M -
H] ", /7= Cy Hy, O,,'H-NMR (500 MHz,
CDCL) 6:5.37 (1H, t, J=6.9 Hz, H-14), 4.85
(1H, brs, H-17 a), 4.52 (1H, brs, H-17b), 4. 15
(2H, d, J=6.9 Hz, H-15 a, 15b), 1.67 (3H, s,
H-16), 1.23 (3H, s, H-18), 0.65 (3H, s, H-
20) ., "C-NMR (125 MHz, CDCl,) §: 39.1 (C-1),
19.9 (C2), 37.9 (C-3), 44.1 (C4), 55.5 (C-
5),26.0 (C6), 38.4 (C-7), 147.9 (C-8), 56.3
(C9), 40.4 (C-10),21.9 (C-11), 38.7 (C-12),
140.5 (C-13), 122.9 (C-14), 59.4 (C-15), 16.3
(C-16), 106.5 (C-17), 28.9 (C-18), 183.4 (C-
19), 12.8 (C-20) ., XJLA -4 5 3cmk [10] —
B, R AR

AW 6. By, ESI-MS m/z; 335 [M -
H] ", 4 ¥ C, H, 0,,/'H-NMR (600 MHz,
CDCL,) 6:4.85 (1H, s, H-17 a), 4.51 (1H, s, H-
17b), 1.23 (3H, s, H-18), 0.97 (3H, d, J=6.6
Hz, H-16), 0.53 (3H, s, H-20)."” C-NMR (150
624

MHz, CDClL,) &: 39.1 (C-1), 19.9 (C-=2), 37.9
(C-3), 44.2 (C4), 56.2 (C-5), 26.0 (C6),
38.7 (C-7), 148.1 (C-8), 56.6 (C9), 40.5 (C-
10), 21.9 (C-11), 36.4 (C-12), 31.2 (C-13),
41.9 (C-14), 180.0 (C-15), 21.7 (C-16), 106.7
(C-17), 16.9 (C-18), 184.1 (C-19), 12.9 (C-
20), VA B#E S Sk (1] —2, SoE e o m
MR

AW 7. ok, ESI-MS m/z: 319 [M -
H] ", 4 F=X C, H, O,,'H-NMR (500 MHz,
CDCL) 6: 5.89 (1H, dd, J=17.4, 10.8 Hz, H-
14),5.21 (1H, dd, J=17.4, 1.2 Hz, H-15 a),
5.06 (1H, dd, J =10.8, 1.2 Hz, H-15b), 4.83
(1H, brs, H-17 a), 4.49 (1H, brs, H-17b), 1.26
(3H, s, H-18), 1.23 (3H, s, H-16), 0.60 (3H,
s, H20) ,”C-NMR (125 MHz, CDCL,) §: 39.1 (C-
1), 19.8 (C2), 37.9 (C3), 44.1 (C4), 56.3
(C-5), 26.0 (C-6), 38.7 (C-7), 148.0 (C-8),
56.4 (C9),40.6 (C-10), 17.9 (C-11), 41.3 (C-
12),73.7 (C-13), 144.9 (C-14), 111.7 (C-15),
28.0 (C-16), 106.5 (C-17), 28.9 (C-18), 183.2
(C-19), 12.7 (C20), Vi B#dR 53k [12] —
B, WU 13-FANIR .

a8 Tk, ESI-MS m/z: 371 [M +
Nal*, 4+ F= C,, Hy, O,,'H-NMR (500 MHz,
CDCly) &:5.38 (1H, t, J=6.8 Hz, H-14), 4.82
(1H, brs, H-17 a), 4.51 (1H, s, H-17b), 4.22
(1H, d, J=11.0 Hz, H-19 a), 4.19 (2H, d, J =
6.8 Hz, H-15), 3.83 (1H, d, J =11.0 Hz, H-
19b), 2.03 (3H, s, -OCOCH,), 1.71 (3H, s, H-
16), 0.96 (3H, s, H-18), 0.68 (3H, s, H20),
"C-NMR (125 MHz, CDCL,) §: 38.9 (C-1), 18.9
(C2), 36.2 (C-3), 37.3 (C4), 56.1 (C-5),
24.4 (C-6),38.3 (C-7), 147.8 (C-8), 56.3 (C-
9), 39.5 (C-10), 21.9 (C-11), 38.5 (C-12),
140.1 (C-13), 123.1 (C-14), 59.5 (C-15), 16.4
(C-16), 106.8 (C-17), 27.6 (C-18), 66.8 (C-
19), 15.5 (C20), 21.9 (-OCOCH,), 171.4 (-
OCOCH;) . VA B#dls 53ciHk [13] —2, ¥
A 19-acetylagathadiol ,

A 9. Tk, ESI-MS m/z: 329 [M +
Nal*, 4+ F = C, H,, 0,,'H-NMR (500 MHz,
CDCL) 6:5.39 (1H, t, J=6.7 Hz, H-14), 4.83
(1H, d, J=1.2 Hz, H-17 a), 4.52 (1H, s, H-
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17b), 4.14 (2H, d, J =6.7 Hz, H-15), 3.74
(1H, d, J=10.9 Hz, H-19 a), 3.49 (1H, d, J =
10.9 Hz, H-19b), 1.69 (3H, s, H-16), 0.96
(3H, s, H-18), 0.64 (3H, s, H-20),"” C-NMR
(125 MHz, CDCL,) §: 38.4 (C-1), 18.9 (C-=2),
35.4 (C-3), 39.5 (C4), 56.3 (C5), 24.4 (C-
6),38.9 (C7), 148.1 (C-8), 56.4 (C9), 39.0
(C-10), 21.9 (C-11), 38.6 (C-12), 140.5 (C-
13), 123.0 (C-14), 59.4 (C-15), 16.4 (C-16),
106.6 (C-17), 27.1 (C-18), 65.0 (C-19), 15.3
(C20), DL E#E Sk [14] —3%, ScEeh
N agatadiol ,

Ew 10, Jofaimtk, ESI-MS m/z: 295 [ M-
H] , %=L C,H, 0, 'H-NMR (500 MHz, CDCI,)
5:5.40 (1H, t, J=6.9 Hz, H2), 4.14 (2H, d,
J=6.9 Hz, H-1),2.17 (2H, m, H4), 1.66 (3H,
s, H-17), 0.83 -0.87 (12H, m, H-16, 18, 19,
20),"”C-NMR (125 MHz, CDCL,) §: 59.4 (C-1),
123.1 (C-2), 140.3 (C-3), 39.9 (C4),25.1 (C-
5),37.3 (C6), 32.7 (C7), 39.4 (C-8), 24.8
(C9), 37.4 (C-10), 32.8 (C-11), 37.4 (C-12),
24.5 (C-13), 37.3 (C-14), 27.9 (C-15), 22.6
(C-16), 16.2 (C-17), 19.7 (C-18), 19.8 (C-
19),22.7 (C20), LA B Sck [15] —3,
WS TE A

& 11. [ &% &, ESI-MS m/z. 259
[M +Nal]*, Z+F= C,Hy,O0,'H-NMR (400 MHz,
CDCL,) §: 5.80 (1H, dd, J=17.8, 10.5 Hz, H-
1),4.91 (1H, d, J=10.5 Hz, H2 a), 4.87 (1H,
s, H3a), 4.83 (1H, d, J=17.8 Hz, H2b), 4.58
(1H, s, H3b), 1.71 (3H, s, H-14), 1.19 (6H,
s, H-12, 13), 0.96 (3H, s, H-15) ,”C-NMR (100
MHz, CDCL;)§: 150.2 (C-1),109.9 (C-2), 111.9
(C-3), 147.9 (C4), 52.6 (C-5), 28.4 (C-6),
49.3 (C-7), 22.5 (C-8), 39.8 (C9), 39.7 (C-
10), 72.7 (C-11), 27.1 (C-12, 13), 24.8 (C-
14),16.5 (C-15), LI E#ds53cHk [16] —3K,
s A I
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