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FRIRIRIZZE U ZE BT HR

RIEGE, H 2, % F, T #
BeVE R R S TR AR, By 744 710000

# . BW AR AS Abies chensiensis ZEN BBy Faik FIFRFLRBR NG . SRR . TER A,
il B S OB (G S5 2 P (O3 T Ay B il AR AV B S AR XL S BT A e . BBR WNRIRRAZ 95%4
IR b BEE 24 MEEY, 2 H%EAN 7,14, 24-mariesatrien-26,23-olide-30,23-diol (1). (23R)-30-hydroxy-9,19-
cyclo-9B-lanost-24-en-26,23-olide (2). 7-oxocallitrisic acid (3). 23-hydroxy-3-oxomariesia-8 (9),14,24-trien-26,23-olide (4).
LRSI =M E (5). 3-0x0-9B-lanosta-7,24-dien-26,23R-olide (6). 7,14,22Z,24-mariesatetraen-26,23-olide-3-one (7). (+)-rel-
3a-hydroxy-23-oxocycloart-25 (27)-en-26-oic acid (8). cycloart-25-en-3B,24-diol (9). £ HRA K2 =1k H (10). 3-0x0-24,25,26,27-
tetranolanost-8-en-23-oic acid (11). abiesadine C (12). 13p-epidioxy-8(14)-abieten-18-oic acid (13). dehydroabietic acid (14).
15-hydroxydehydroabietic acid(15).methyl 18-methoxydehydroabietate(16).7p-hydroxy dehydroabietic acid(17).dehydroabietan-
18-0l (18). centdaroic acid (19). abietic acid (20). 6,8,11,13-abi-etatrien-18-oic acid (21). abiesadine B (22). abiesadine N
(23). 12B-hydroxyabietic acid (24). €51 ALY N E RN ZED + 5> E53), Hhda6Y 1 BN E RS S5 5.
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Study on chemical constituents of Abies chensiensis

ZHAO Qian-qian, XIAO Qin, MIAO Yu, WANG lJing
College of Food and Biological Engineering, Shaanxi University of Science and Technology, Xi’an 710000, China

Abstract: Objective To study the chemical constituents of the sterns and leaves parts of Abies chensiensis. Methods The isolation
and purification were carried out by HP-20 macroporous resin, Sephadex LH-20, silica gel column chromatography, semi-preparative
HPLC. Their structures were elucidated on the basis of physicochemical properties and spectroscopic data. Results Twenty-four
compounds were isolated and elucidated from the sterns and leaves parts of A. chensiensis, their structures were identified as
7,14,24-mariesatrien-26,23-olide-30,23-diol (1), (23R)-30-hydroxy-9,19-cyclo-9f-lanost-24-en-26,23-olide (2), 7-oxocallitrisic acid
(3), 23-hydroxy-3-oxomariesia-8 (9),14,24-trien-26,23-olide (4), neoabiestrine E (5), 3-0x0-9p-lanosta-7,24-dien-26,23R-olide (6),
7,14,227,24-mariesatetraen-26,23-olide-3-one (7), (+)-rel-3a-hydroxy-23-oxocycloart-25 (27)-en-26-oic acid (8), cycloart-25-en-
3B,24-diol (9), neoabiestrine H (10), 3-0x0-24,25,26,27-tetranolanost-8-en-23-oic acid (11), abiesadine C (12), 13B-epidioxy-8
(14)-abieten-18-oic acid (13), dehydroabietic acid (14), 15-hydroxydehydroabietic acid (15), methyl 18-methoxydehydroabietate (16),
7B-hydroxy dehydroabietic acid (17), dehydroabietan-18-ol (18), centdaroic acid (19), abietic acid (20), 6,8,11,13-abi-etatrien-18-oic
acid (21), abiesadine B (22), abiesadine N (23), 12B-hydroxyabietic acid (24). Conclusion All compounds are isolated from the plants
of A. chensiensis for the first time, and compound 11 is isolated from the Abies genus for the first time.
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A mariesatrien-26,23-olide-3a,23-diol (1). (23R)-3a-
hydroxy-9,19-cyclo-9p-lanost-24-en-26,23-olide (2).
7,14,24-7-oxocallitrisic acid (3 ) . 23-hydroxy-3-
oxomariesia-8(9),14,24-trien-26,23-olide (4). %
1% =i E(neoabiestrine E, 5)+ 3-0x0-9B-lanosta-7,24-
dien-26,23R-olide (6). 7,14,227,24-mariesatetraen-
26,23-olide-3-one ( 7 ) . (+)-rel-3a-hydroxy-23-
oxocycloart-25 (27)-en-26-oic acid (8). cycloart-25-
en-3p,24-diol (9). 244 =i H (neoabiestrine H,
10). 3-0x0-24,25,26,27-tetranolanost-8-en-23-oic acid
(11 ). abiesadine C (12). 13B-epidioxy-8(14)-
abieten-18-oic acid (13). dehydroabietic acid (14).
acid ( 15 ) . methyl
18-methoxydehydroabietate ( 16 ) . 7B-hydroxy
dehydroabietic acid (17). dehydroabietan-18-ol (18).
centdaroic acid ( 19 ) . abietic acid ( 20 ) .
6,8,11,13-abi-etatrien-18-oic acid (21). abiesadine B
(22). abiesadine N (23). 12p-hydroxyabietic acid
(24). FrAtEWEIE R ZEY > 153,
Hh s 11 8 aZJg oy B AR B e 590
1 XFESHH

Bruker ADVANCEIII 400 MHz #% B 39 8 54
(3£ Bruker 2 7)); GCMS-TQ8030 JFili i (HA
BEEATD: RN (TLC) FER (GFsy, 10~
40 pm). IEAAEEIERER (200~300 H), F &
FEAL T Waters 1525 il £ 4 iy SO € 385X
(ZE[E Waters A 7)); foi4E: SunFire (Cpg, 150 mmX
4.6 mm, 5 pm); i EFEEA LH-20 (Amersham
Biosciences A H]); KALKHE HP-20 (HA=ZEAR
A]); Laborota 4000 Jie# %75 &A% (4 [E Heidolph 2
GIREREEN-: 2 IE YN SN (i TE LN F WrilB2IP S IR RPN 4
AT

ZISRIZAIT 2010 4 8 AR H Pt EX8 415
h, FREH MR AR TRl B Tk R R E RIS
A AZ Abies chensiensis Tiegh. . fEYIFRA (20100824-02)
AFTBCT 2N R H i SEIG = RIRA LT %
2 ERESE

TR ZR IS AR 7.5 kg MG F 95% 1 Z,
gk (40 L) =il MR 3 IR, IR 3d. GIFIER
WERGESHIRE (700 2. REH K08 HES
1R CBEACHL 3 Ik, 19 3IBEIR CREE MR E (122 g,
ZIRH DB RS R IR R (i, &
MK (317,515,812, 10:0) BpEWEH, 73

15-hydroxydehydroabietic

2| 4 NMHS (Fr. A~D)s

KU T 80% Bt 7K e Ji 340 43 ok s 28 TR 43 KELAE:
i Fr. Co M 1Z% it /D & 0 F B A5 34T MCL
AR5, ZfE-/K (3:7.5:5.8:2,.10:0)
BEEEDEL, 193] 4 N5 Fr. C~C o

Fr. C, (2.0 @) #imA KEAGBE AT H, 5
% CBeeR It HE A SR EIED 11 (12 mg), ¥
bR A SR I RAR S 5 Fr. C Al Fr. G 433
HATHERAE I (SRR ClE 12 0—~0 1 .
BRI (JIHED 58, Baw1 (1.2
mg). 2 (2.1 mg). 3 (3.0mg). 4 (4.0mg). 5 (3.8
mg). #il& HPLC (HEE-/K 35 65) 2 EEE1bE
Y6 (6.2mg, x=12.7min). 7 (49 mg, =157
min). 8 (5.2mg, ®=27.5min). 9 (2.7 mg, R=
29.6 min). 10 (3.2 mg, %®x=32.5min),

KL B e i R SR 50%EB 4> (Fr. B) it 55
g, S ARERA IS8, A B (1
0—0 : 1D ABEMRIEATHEBAF 2] 5 AN 5 (Fr. By~
Bs). SRJEH# Fr. B~Bs WRIHEATHE— D70 B4l
1, S AT OB EERAE 3 (FEE-K 1000 :
D\ HRBEER I (IR HEEahaY 12
(2.6 mg). 13 (2.0mg). 14 (3.1 mg) 15 (1.9 mg)-
16 (22mg). 17 (23 mg). 18 (1.7mg). il HPLC
(FIEE-IK 30 @ 70) taikdtfraifh, 92519 (24
mg, £R=10.6 min). 20 (1.1 mg, %R=12.7 min). 21
(52mg, Rr=15.5min). 22 (4.1 mg, R=22.7 min)+
23 (2.9 mg, (=27.6 min). 24 (6.7 mg, t=31.5 min).
3 GEE

WEW1: AEBLERMAR, EI-MS m/z: 468
[M]"; 'H-NMR (400 MHz, CDCl;) 6: "H-NMR (400
MHz, CDCL3) d: 2.01, 0.95 (% 1H, m, H-1), 1.96, 1.61
(4% 1H, m, H-2), 3.46 (1H, brs, H-3), 1.56 (1H, dd, J =
11.4, 42 Hz, H-5), 1.86, 1.91 (% 1H, m, H-6), 5.56
(1H, d, J = 5.1 Hz, H-7), 1.41 (1H, m, H-10), 1.82,
1.40 (% 1H, m, H-11), 1.84, 1.45 (% 1H, m, H-12),
5.18 (1H, brs, H-15), 2.18, 1.92 (2H, m, H-16), 0.89
(3H, s, 18-Me), 0.96 (3H, s, 19-Me), 2.03 (1H, m,
H-20), 0.95 (3H, d, J = 6.6 Hz, H-21), 1.68, 2.10 (%
1H, m, H-22), 6.88 (1H, brs, H-24), 1.91 (3H, s,
27-Me), 0.97 (3H, s, 28-Me), 0.95 (3H, s, 29-Me),
0.86 (3H, s, 30-Me); ""C-NMR (100 MHz, CDCL5) §:
28.8 (C-1), 25.6 (C-2), 76.7 (C-3), 37.5 (C-4), 38.2
(C-5), 23.4 (C-6), 120.8 (C-7), 136.7 (C-8), 53.0
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(C-9), 34.5 (C-10), 25.6 (C-11), 33.6 (C-12), 51.6
(C-13), 152.8 (C-14), 114.5 (C-15), 45.1 (C-16), 51.6
(C-17), 16.8 (C-18), 22.6 (C-19), 33.7 (C-20), 17.2
(C-21), 41.5 (C-22), 106.1 (C-23), 148.2 (C-24), 131.8
(C-25), 171.6 (C-26), 10.6 (C-27), 28.2 (C-28), 23.5
(C-29), 19.2 (C-30). LA b3 it B 5 SCiik o —
M, W% E S 1 4 7,14,24-mariesatrien-26,23-
olide-3a,23-diol.

wEM 2: BELERHAK, EL-MS m/z: 468
[M]"; 'H-NMR (400 MHz, CDCl3) : 3.45 (1H, brs,
H-3), 0.89 (3H, s, 18-Me), 0.35, 0.51 (% 1H, d, J =
4.2 Hz, H-19), 0.98 (3H, d, J = 7.2 Hz, 21-Me), 4.99
(1H, m, H-23), 6.96 (1H, s, H-24), 1.91 (I1H, s,
27-Me), 0.95 (3H, s, 28-Me), 0.86 (3H, s, 29-Me),
0.86 (3H, s, Me-30); ">C-NMR (100 MHz, CDCL5) §:
28.6 (C-1), 27.7 (C-2), 77.1 (C-3), 40.0 (C-4), 41.0
(C-5), 21.1 (C-6), 25.7 (C-7), 48.1 (C-8), 19.8 (C-9),
26.6 (C-10), 26.5 (C-11), 33.2 (C-12), 45.6 (C-13),
49.2 (C-14), 35.6 (C-15), 28.5 (C-16), 52.8 (C-17),
18.2 (C-18), 29.7 (C-19), 33.6 (C-20), 18.2 (C-21),
40.7 (C-22), 79.2 (C-23), 149.5 (C-24), 129.2 (C-25),
174.6 (C-26), 10.5 (C-27), 25.6 (C-28), 21.2 (C-29),
19.6 (C-30). LA F i i s 5 ek — 850, #%
EN AW 2 N (23R)-30-hydroxy-9,19-cyclo-9p-
lanost-24-en-26,23-olide.

AW 3: TEMARY; BIMS miz: 314 [M]';
'H-NMR (400 MHz, CDCl3) J: 1.26 (3H, s, 20-Me),
1.24 (3H, d, J = 6.8 Hz, 16-Me), 1.26 (3H, d, J = 6.8
Hz, 17-Me), 1.34 (3H, s, 19-Me), 7.86 (1H, d, J=2.2
Hz, H-14), 7.40 (1H, dd, J = 2.2, 8.0 Hz, H-12), 7.30
(1H, d, J = 8.0 Hz, H-11); “C-NMR (100 MHz,
CDCl3) &: 37.9 (C-1), 18.3 (C-2), 36.8 (C-3), 46.6
(C-4), 43.7 (C-5), 36.9 (C-6), 198.2 (C-7), 130.3
(C-8), 153.4 (C-9), 36.8 (C-10), 124.8 (C-11), 123.7
(C-12), 146.7 (C-13), 132.7 (C-14), 33.8 (C-15), 23.5
(C-16), 23.7 (C-17), 183.7 (C-18), 16.3 (C-19), 25.2
(C-20). A3 Hs 5 scmkapE — 80, s et
) 3 4 7-oxocallitrisic acid.

wEY 4: BEOETERM AR, EI-MS m/z: 466
[M]"; 'H-NMR (400 MHz, CDCl;) 6: 1.60, 1.91 (%
1H, m, H-1), 2.58, 2.45 (% 1H, m, H-2), 1.66 (1H, m,
H-5), 1.99~2.21 (2H, m, H-6), 1.61~1.72 (2H, m,
H-7), 1.70, 2.46 (% 1H, m, H-11), 1.52~1.81 (2H, m,

H-12), 5.36 (1H, brs, H-15), 1.95, 2.31 (% 1H, m,
H-16), 0.78 (3H, s, 18-Me), 1.14 (3H, s, 19-Me), 1.12
(1H, m, H-20), 1.00 (3H, d, J = 7.0 Hz, 21-Me), 2.17
(2H, m, H-22), 6.89 (1H, m, H-24), 1.92 (3H, s,
27-Me), 1.13 (3H, s, 28-Me), 1.08 (3H, s, 29-Me),
0.89 (3H, s, 30-Me); "*C-NMR (100 MHz, CDCLs) §:
34.5 (C-1), 33.2 (C-2), 217.6 (C-3), 47.2 (C-4), 51.3
(C-5), 22.7 (C-6), 19.6 (C-7), 123.8 (C-8), 140.1
(C-9), 37.9 (C-10), 34.5 (C-11), 30.2 (C-12), 47.9
(C-13), 148.1 (C-14), 116.6 (C-15), 44.8 (C-16), 50.1
(C-17), 17.5 (C-18), 18.6 (C-19), 33.5 (C-20), 17.1
(C-21), 41.0 (C-22), 106.6 (C-23), 147.5 (C-24), 131.6
(C-25), 171.6 (C-26), 104 (C-27), 26.8 (C-28), 21.6
(C-29), 15.7 (C-30) LAt 5 scikapis—5,
WA AY) 4 v 23-hydroxy-3-oxomariesia-8(9),
14,24-trien-26,23-olide

EW 5: HETLEHMAK, EI-MS m/z: 482
M]"; 'H-NMR (400 MHz, CDCl5) J: 1.66, 1.89 (%
1H, m, H-1), 2.52, 2.47 (% 1H, m, H-2), 1.62 (1H, m,
H-5), 1.56, 1.66 (% 1H, m, H-6), 2.01, 2.15 (% 1H, m,
H-7), 1.96 (2H, m, H-11), 1.41, 1.96 (% 1H, m, H-12),
2.37 (2H, m, H-15), 1.55, 1.46 (% 1H, m, H-16), 0.86
(3H, s, 18-Me), 1.02 (3H, s, 19-Me), 2.37 (1H, m,
H-20), 0.82 (3H, d, J = 6.4 Hz, H-21), 2.20, 2.67 (%
1H, m, H-22), 2.41, 2.77 (1H, m, H-24), 2.96 (1H, m,
H-25), 1.14 (3H, d, J = 6.8 Hz, 27-Me), 1.11 (3H, s,
28-Me), 1.08 (3H, s, 29-Me), 4.56, 4.77 (% 1H, s,
H-30), 3.67 (3H, s, OMe); “C-NMR (100 MHz,
CDCly) 6: 35.5 (C-1), 34.5 (C-2), 217.6 (C-3), 47.4
(C-4), 51.1 (C-5), 20.2 (C-6), 26.6 (C-7), 136.2 (C-8),
147.8 (C-9), 35.6 (C-10), 26.7 (C-11), 32.4 (C-12),
68.2 (C-13), 155.1 (C-14), 27.2 (C-15), 37.7 (C-16),
49.1 (C-17), 18.6 (C-18), 18.6 (C-19), 34.2 (C-20),
16.3 (C-21), 45.3 (C-22), 208.6 (C-23), 46.5 (C-24),
34.7 (C-25), 176.5 (C-26), 17.2 (C-27), 26.6 (C-28),
21.2 (C-29), 103.7 (C-30), OMe (51.7). LA L%
5 R IE— ), M A Y 5 NERAK
=ik Eo

E 6: AEIERMA, EI-MS m/z: 452
[M]"; "H-NMR (400 MHz, CDCl3) 8: 5.67 (1H, dt, J =
6.5, 3.1 Hz, H-7), 496 (1H, m, H-23), 7.01 (1H, s,
H-24), 1.92 (3H, s, Me-27), 0.82 (3H, s, Me-18), 1.01
(3H, s, Me-19), 1.02 (3H, d, J = 6.6 Hz, Me-21), 1.11
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(3H, s, Me-28), 1.10 (3H, s, Me-29), 1.05 (3H, s,
Me-30); "*C-NMR (100 MHz, CDCL;) J: 34.2 (C-1),
34.5 (C-2), 218.6 (C-3), 47.2 (C-4), 52.5 (C-5), 23.2
(C-6), 121.6 (C-7), 148.6 (C-8), 45.9 (C-9), 35.8
(C-10), 21.1 (C-11), 34.6 (C-12), 44.2 (C-13), 51.8
(C-14), 33.2 (C-15), 28.6 (C-16), 53.6 (C-17), 22.3
(C-18), 23.2 (C-19), 33.6 (C-20), 18.2 (C-21), 40.2
(C-22), 79.2 (C-23), 149.6 (C-24), 129.5 (C-25), 174.2
(C-26), 10.6 (C-27), 21.3 (C-28), 28.3 (C-29), 27.6
(C-30). LA i Hdie 5 semk s — 50, et
&%) 6 N 3-0x0-9B-lanosta-7,24-dien-26,23 R-olide

WEM 7: BELERHAK, EIL-MS m/z: 448
[M]"; 'H-NMR (400 MHz, CDCl;) 6: 1.81, 1.52 (%
1H, m, H-1), 2.25, 2.73 (% 1H, m, H-2), 1.52 (1H, m,
H-5), 2.01 (2H, m, H-6), 5.66 (1H, brs, H-7), 1.51
(1H, m, H-9), 1.52, 1.70 (% 1H, m, H-11), 1.26, 1.70
(% 1H, m, H-12), 5.26 (1H, brs, H-15), 2.27, 2.02
(2H, m, H-16), 1.01 (3H, s, 18-Me), 1.11 (3H, s,
19-Me), 3.27 (1H, m, H-20), 1.03 3H, d, J = 7.2 Hz,
H-21), 5.17 (1H, d, J = 10.6 Hz, H-22), 6.96 (1H, brs,
H-24), 1.97 (3H, s, 27-Me), 1.07 (3H, s, 28-Me), 1.15
(3H, s, 29-Me), 0.81 (3H, s, 30-Me); "C-NMR (100
MHz, CDCLy) d: 35.7 (C-1), 35.3 (C-2), 216.7 (C-3),
47.3 (C-4), 44.6 (C-5), 23.6 (C-6), 120.5 (C-7), 136.5
(C-8), 52.7 (C-9), 34.7 (C-10), 24.5 (C-11), 31.5
(C-12), 51.7 (C-13), 152.0 (C-14), 115.2 (C-15), 44.8
(C-16), 50.6 (C-17), 17.1 (C-18), 22.6 (C-19), 36.7
(C-20), 17.6 (C-21), 118.2 (C-22), 146.7 (C-23), 138.2
(C-24), 128.7 (C-25), 171.2 (C-26), 10.7 (C-27), 25.6
(C-28), 21.2 (C-29), 19.2 (C-30). LA ¥ 5
BRI IE — B, WSS T N 7,14,222,24-
mariesatetraen-26,23-olide-3-one.

&Y 8: HETLERMAK, EI-MS m/z: 470
[M]"; '"H-NMR (400 MHz, CDCl;) 6: 1.01, 1.82 (%
1H, m, H-1), 1.62, 1.96 (% 1H, m, H-2), 3.46 (1H,
brs, H-3), 1.86 (1H, m, H-5), 1.45, 0.78 (% 1H, m,
H-6), 1.13, 1.31 (% 1H, m, H-7), 1.56 (1H, m, H-8),
2.01, 1.15 (% 1H, m, H-11), 1.62 (2H, m, H-12), 1.31
(2H, m, H-15), 1.87, 1.27 (% 1H, m, H-16), 1.62 (1H,
m, H-17), 1.01 (3H, s, 18-Me), 0.37, 0.52 (% 1H, d,
J = 4.0 Hz, H-19), 2.06 (1H, m, H-20), 0.87 (3H, d,
J=172Hz, 21-Me), 2.26, 2.59 (% 1H, m, H-22), 3.41,
3.36 (% 1H, d, J = 16.8 Hz, H-24), 6.46, 5.73 (1H,

brs, H-27), 0.95 (3H, s, 28-Me), 0.87 (3H, s, 29-Me),
0.92 (3H, s, 30-Me); “C-NMR (100 MHz, CDCL;) 6:
27.7 (C-1), 28.5 (C-2), 77.2 (C-3), 39.8 (C-4), 41.2
(C-5), 21.1 (C-6), 25.9 (C-7), 48.2 (C-8), 19.7 (C-9),
26.6 (C-10), 26.6 (C-11), 32.8 (C-12), 45.0 (C-13),
49.2 (C-14), 35.2 (C-15), 28.5 (C-16), 52.6 (C-17),
18.2 (C-18), 29.6 (C-19), 32.8 (C-20), 19.4 (C-21),
50.1 (C-22), 207.6 (C-23), 46.5 (C-24), 133.7 (C-25),
170.6 (C-26), 130.5 (C-27), 25.5 (C-28), 21.2 (C-29),
19.3 (C-30). VA_E i %l 5 sk — 85, #
EWEY) 8 N (+)-rel-3a-hydroxy-23-oxocycloart-25
(27)-en-26-0ic acid.

& 9: BOIERKH AR, EI-MS m/z: 442
[M]"; 'H-NMR (400 MHz, CDCl;) &: 4.86, 4.92 (%
1H, brs, H-26), 4.02 (1H, t, J = 6.8 Hz, H-24), 3.27
(1H, dd, J = 4.6, 11.2 Hz, H-3), 1.72 (3H, s, 27-Me),
0.96, 0.96 (% 3H, s, 18, 30-Me), 0.88 (3H, d, J = 6.4
Hz, 21-Me), 0.78 (3H, s, 29-Me), 0.33, 0.57 (% 1H, d,
J = 4.4 Hz, H-19); “C-NMR (100 MHz, CDCl;) ¢:
32.2 (C-1), 30.5 (C-2), 79.1 (C-3), 40.7 (C-4), 47.0
(C-5), 21.6 (C-6), 28.5 (C-7), 48.5 (C-8), 20.2 (C-9),
26.6 (C-10), 26.5 (C-11), 33.1 (C-12), 45.7 (C-13),
49.1 (C-14), 35.7 (C-15), 26.5 (C-16), 52.7 (C-17),
17.8 (C-18), 29.7 (C-19), 36.2 (C-20), 18.6 (C-21),
32.1 (C-22), 29.2 (C-23), 76.5 (C-24), 147.7 (C-25),
111.2 (C-26), 17.7 (C-27), 19.2 (C-28), 14.2 (C-29),
25.6 (C-30). LA b il $di 5 ek s — 50", s
ENAEY) 9 N cycloart-25-en-3p,24-diol .

&M 10:. BETERM AR, EI-MS: m/z 476
[M]"; 'H-NMR (400 MHz, CDCLy): dy 1.06, 1.87 (%
1H, m, H-1), 1.82, 1.56 (% 1H, m, H-2), 3.76 (1H,
brs, H-3), 2.22 (1H, m, H-5), 1.51, 0.81 (% 1H, m,
H-6), 1.31, 1.17 (% 1H, m, H-7), 1.58 (H, m, H-8),
1.18, 2.06 (% 1H, m, H-11), 1.68 (2H, m, H-12), 1.32
(2H, m, H-15), 1.93, 1.77 (% 1H, m, H-16), 1.66 (1H,
m, H-17), 1.02 (3H, s, 18-Me), 0.37, 0.55 (% 1H, d,
J = 4.4 Hz, H-19), 1.44 (1H, m, H-20), 0.92 (3H, d,
J=6.6 Hz, 21-Me), 1.81, 0.97 (% 1H, m, H-22), 1.07,
1.32 (% 1H, m, H-23), 3.16 (1H, dd, J= 1.2, 10.0 Hz
H-24), 1.15 (3H, s, 26-Me), 1.16 (3H, s, 27-Me), 3.40,
3.56 (% 1H, d, J = 10.8 Hz, 28-Me), 0.77 (3H, s,
29-Me), 0.99 (3H, s, 30-Me); "“C-NMR (100 MHz,
CDCly) d: 28.7 (C-1), 30.2 (C-2), 77.6 (C-3), 43.8
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(C-4), 37.7 (C-5), 22.2 (C-6), 26.7 (C-7), 49.2 (C-8),
21.2 (C-9), 27.1 (C-10), 27.5 (C-11), 34.2 (C-12), 46.0
(C-13), 50.1 (C-14), 36.8 (C-15), 29.3 (C-16), 53.5
(C-17), 18.8 (C-18), 30.6 (C-19), 37.7 (C-20), 19.1
(C-21), 35.1 (C-22), 29.6 (C-23), 80.6 (C-24), 73.7
(C-25), 24.8 (C-26), 25.7 (C-27), 70.6 (C-28), 17.2
(C-29), 19.8 (C-30). LA b3 itk B 5 SCiik o —
P, S EALE) 10 9 BRIAE =1 H.

&Y 11 ABTEEH AR, EI-MS m/z: 400
[M]"; 'H-NMR (400 MHz, CDCl;) d: 1.97, 1.62 (%
1H, m, H-1), 2.41, 2.57 (% 1H, m, H-2), 1.60 (1H, m,
H-5), 2.05 (2H, m, H-6), 2.07 (2H, m, H-7), 0.77 (3H,
s, 18-Me), 1.12 (3H, s, 19-Me), 1.01 (3H, d, J = 4.0
Hz, 21-Me), 1.11 (3H, s, 28-Me), 1.06 (3H, s, 29-Me),
0.91 (3H, s, 30-Me); "*C-NMR (100 MHz, CDCL5) §:
36.1 (C-1), 34.5 (C-2), 217.7 (C-3), 47.5 (C-4), 51.2
(C-5), 21.2 (C-6), 26.2 (C-7), 133.1 (C-8), 135.2
(C-9), 36.7 (C-10), 30.7 (C-11), 30.6 (C-12), 44.5
(C-13), 50.2 (C-14), 19.3 (C-15), 121.3 (C-16), 156.6
(C-17), 20.7 (C-18), 18.6 (C-19), 28.1 (C-20), 23.2
(C-21), 28.1 (C-22), 178.3 (C-23), 26.1 (C-28), 21.2
(C-29), 24.2 (C-30), LA F3 it 5 ki —sd,
WO EBALE Y 11 N 3-0x0-24,25,26,27-tetranolanost-
8-en-23-oic acid.

& 12: HETLERHA; EI-MS m/z: 352
M]"; 'H-NMR (400 MHz, CDCls) &: 1.55, 0.86 (%
1H, m, H-1), 1.45, 1.37 (% 1H, m, H-2), 1.62, 1.45
(% 1H, m, H-3), 1.56 (1H, m, H-5), 1.56, 1.02 (1H, m,
H-6), 1.97, 1.27 (1H, m, H-7), 1.05 (1H, m, H-9), 1.87
(1H, dd, J = 15.0, 6.0 Hz, H-11), 1.80 (1H, dd, J =
15.0, 2.4 Hz, H-11), 3.28 (1H, m, H-12), 3.11 (1H, s,
H-14), 1.48 (1H, m, H-15), 0.90, 0.87 (% 3H, d, J =
6.9 Hz, 16, 17-Me), 1.08, 0.96 (% 3H, s, 19, 20-Me);
BC-NMR (100 MHz, CDCly) d: 38.7 (C-1), 17.2
(C-2), 36.5 (C-3), 46.7 (C-4), 49.1 (C-5), 19.8 (C-6),
34.5 (C-7), 71.9 (C-8), 41.6 (C-9), 35.6 (C-10), 20.7
(C-11), 62.7 (C-12), 65.3 (C-13), 71.1 (C-14), 34.1
(C-15), 17.0 (C-16), 17.2 (C-17), 181.6 (C-18), 16.7
(C-19), 15.5 (C-20). LA bk %ids 5 sCk s —
M W% e A 12 4 abiesadine C.

A 13: TTEMIRY); EI-MS m/z: 334 [M]';
'H-NMR (400 MHz, CDCls) d: 1.13 (3H, s, 20-Me),
0.97 3H, d, J = 7.8 Hz, 16-Me), 0.98 (3H, d, J = 7.8

Hz, 17-Me), 1.32 (3H, s, 19-Me), 6.13 (1H, s, H-14);
BC-NMR (100 MHz, CDCL) d: 33.4 (C-1), 17.5
(C-2), 37.3 (C-3), 47.1 (C-4), 40.0 (C-5), 20.5 (C-6),
27.3 (C-7), 143.7 (C-8), 82.1 (C-9), 38.4 (C-10), 23.4
(C-11), 25.1 (C-12), 79.7 (C-13), 126.9 (C-14), 32.1
(C-15), 17.5 (C-16), 17.4 (C-17), 184.6 (C-18), 17.1
(C-19), 17.8 (C-20). LA Ly ik Hd 5 SCikdi s — 5L
W W% et aw 13 A
(14)-abieten-18-oic acid.

&Y 14: HETERMA: EI-MS m/z: 300
[M]"; "H-NMR (400 MHz, CDCl;) 6: 7.17 (1H, d, J =
8.1 Hz, H-11), 7.03 (1H, d, J = 8.1 Hz, H-12), 6.87
(1H, brs, H-14), 2.83, (1H, m, H-15), 1.27, 1.24 (%
3H, s, 19, 20-Me), 1.23, 1.23 (% 3H, d, J= 6.7 Hz, 16,
17-Me); "“C-NMR (100 MHz, CDCL3) 6: 38.0 (C-1),
18.7 (C-2), 37.2 (C-3), 47.2 (C-4), 44.7 (C-5), 21.8
(C-6), 30.4 (C-7), 135.0 (C-8), 146.5 (C-9), 36.3
(C-10), 124.3 (C-11), 123.3 (C-12), 145.8 (C-13),
127.1 (C-14), 33.4 (C-15), 24.2 (C-16), 24.2 (C-17),
184.3 (C-18), 16.6 (C-19), 25.2 (C-20). LA_F- I8 1445
S whE -5, S EhEY 14 08
dehydroabietic acid.

E15: HETLERHA; EI-MS m/z: 316
[M]"; '"H-NMR (400 MHz, CDCl3) §: 7.17 (1H, brs,
H-11), 7.17 (1H, brs, H-12), 7.09 (1H, s, H-14), 1.47,
1.47,1.18, 1.22 (% 3H, s, H-16, 17, 19, 20); *C-NMR
(100 MHz, CDCl3) 6: 39.6 (C-1), 20.1 (C-2), 38.5
(C-3), 48.5 (C-4), 22.9 (C-5), 46.9 (C-6), 31.5 (C-7),
135.8 (C-8), 149.4 (C-9), 38.1 (C-10), 125.9 (C-11),
124.9 (C-12), 147.3 (C-13), 123.0 (C-14), 72.8 (C-15),
31.9 (C-16), 31.9 (C-17), 183.8 (C-18), 18.0 (C-19),
25.6 (C-20). LA_E i s 5 scukapE —s,
YA W) 15 O 15-hydroxydehydroabietic acid.

WEW 16: TEHIRY); BI-MS m/z: 344 [M]';
'H-NMR (400 MHz, CDCly) &: 2.18 (1H, m, H-5),
2.86 (1H, m, H-7), 7.22, (1H, d, J = 8.4 Hz, H-11),
7.17 (1H, d, J = 8.4 Hz, H-12), 7.04 (1H, d, J = 2.2
Hz, H-14), 1.50, 1.50 (% 3H, s, 16, 17-Me), 1.29, 1.22
(% 3H, s, 19, 20-Me), 3.07, 3.68 (% 3H, s, OMe);
BC-NMR (100 MHz, CDCly) d: 37.9 (C-1), 18.6
(C-2), 37.0 (C-3), 47.7 (C-4), 44.8 (C-5), 21.7 (C-6),
30.1 (C-7), 134.5 (C-8), 148.0 (C-9), 36.6 (C-10),
124.0 (C-11), 123.3 (C-12), 142.7 (C-13), 126.3

13B-epidioxy-8
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(C-14), 77.2 (C-15), 27.9 (C-16), 27.9 (C-17), 179.1
(C-18), 16.5 (C-19), 25.1 (C-20), 50.6 (OMe), 51.9
(OMe). LA it 5 sckapos— s, et
44 16 4 methyl 18-methoxydehydroabietate .

EW17: AOTERMA: EI-MS m/z: 316
[M]"; '"H-NMR (400 MHz, CDCls) d: 2.47 (1H, dd,
J=2.7,12.9 Hz, H-5), 2.88 (1H, m, H-15), 4.89 (1H,
dd, J = 1.96, 7.45 Hz, H-7), 7.09 (1H, brs, H-12), 7.20
(1H, brs, H-11), 7.36, (1H, brs, H-14), 1.15 (3H, s,
11-Me), 1.28, 1.28 (% 3H, d, J = 6.9 Hz, 16, 17-Me),
1.54 (3H, s, 19-Me); "“C-NMR (100 MHz, CDCls) 6
39.5 (C-1), 19.9 (C-2), 38.2 (C-3), 48.2 (C-4), 46.7
(C-5), 22.8 (C-6), 31.4 (C-7), 136.0 (C-8), 149.9
(C-9), 38.3 (C-10), 125.3 (C-11), 124.3 (C-12), 1433
(C-13), 127.4 (C-14), 78.1 (C-15), 28.2 (C-16), 28.3
(C-17), 184.8 (C-18), 17.6 (C-19), 25.5 (C-20), 50.8
(OMe). L b3 it 3 5 scikapos — s, #kse
A 17 4 7B-hydroxy dehydroabietic acid.

A 18: TLEMIRY); EI-MS m/z: 286 [M]';
'H-NMR (400 MHz, CDCls) d: 0.92 (3H, s, 19-Me),
1.24 (3H, s, 20-Me), 1.23 (3H, d, J = 7.0 Hz, 16-Me),
1.23 (3H, d, J= 7.0 Hz, 17-Me), 3.25, 3.49 (% 1H, d,
J =110, 11.0 Hz, H-18), 6.92 (1H, d, J = 1.6 Hz,
H-14), 7.01 (1H, dd, J = 8.4, 1.6 Hz, H-12), 7.19 (1H,
d,J=8.4Hz H-11); “C-NMR (100 MHz, CDCl5) §:
38.5 (C-1), 18.9 (C-2), 35.2 (C-3), 37.7 (C-4), 44.2
(C-5), 18.8 (C-6), 30.4 (C-7), 135.0 (C-8), 147.2
(C-9), 37.3 (C-10), 123.7 (C-11), 124.3 (C-12), 145.3
(C-13), 126.4 (C-14), 33.5 (C-15), 24.2 (C-16), 24.2
(C-17), 72.5 (C-18), 17.6 (C-19), 25.3 (C-20). A L3
RS Sk IRE — Y, et A 18 A
dehydroabietan-18-ol.

WEY 19: NEOTEER K EI-MS m/z: 298
[M]"; '"H-NMR (400 MHz, CDCl;) 6: 7.03 (1H, d, J =
8.0 Hz, H-11), 6.92 (1H, d, J= 8.0, H-12), 6.80 (1H, s,
H-14), 1.19, 1.19 (% 3H, d, J = 4.0 Hz, 16, 17-Me),
1.16, 1.14 (% 3H, s, 19, 20-Me), 5.28 (1H, m, H-6),
2.90 (2H, m, H-7), 2.15 (2H, m, H-15); "*C-NMR (100
MHz, CDCl;) 8: 38.3 (C-1), 18.9 (C-2), 37.2 (C-3),
47.8 (C-4), 137.2 (C-5), 123.8 (C-6), 32.3 (C-7), 135.0
(C-8), 147.1 (C-9), 37.1 (C-10), 124.4 (C-11), 124.2
(C-12), 146.1 (C-13), 127.2 (C-14), 33.8 (C-15), 24.3
(C-16), 24.3 (C-17), 185.0 (C-18), 16.6 (C-19), 25.4

(C-20)o LA byt 5 somk s — 2",
&%) 19 N centdaroic acid.

&9 20: TEERY; EI-MS m/z: 302 [M]';
'H-NMR (400 MHz, CDCly) &: 1.01 3H, d, J = 6.6
Hz, 17-Me), 1.02 (3H, d, J = 6.6 Hz, 16-Me), 1.26
(3H, s, 19-Me), 5.78 (1H, s, H-14), 5.38 (1H, t,J=2.4
Hz, H-7); “C-NMR (100 MHz, CDCl) d: 38.3 (C-1),
18.0 (C-2), 37.2 (C-3), 46.3 (C-4), 44.9 (C-5), 25.6
(C-6), 120.5 (C-7), 135.6 (C-8), 50.9 (C-9), 34.5
(C-10), 22.5 (C-11), 27.4 (C-12), 145.3 (C-13), 122.4
(C-14), 34.9 (C-15), 20.9 (C-16), 21.4 (C-17), 184.9
(C-18), 16.7 (C-19), 14.0 (C-20). LA kit ¥k 5
BATRIE — 3", s ek A4 20 A4 abietic acid.

&Y 21: LEHARY; EI-MS m/z: 298 [M]';
'H-NMR (400 MHz, CDCLy) 8: 1.17 (3H, s, 20-Me),
1.30, 1.30 (% 3H, d, J = 10.5 Hz, 16, 17-Me), 1.47
(3H, s, 19-Me), 5.88 (1H, dd, J = 2.2, 8.2 Hz, H-6),
5.61 (1H, dd, J = 2.2, 8.2 Hz, H-7), 7.01 (1H, brs,
H-14), 7.14 (1H, m, H-12), 7.17 (I1H, m, H-11);
PC-NMR (100 MHz, CDCl;) d: 35.8 (C-1), 18.4
(C-2), 35.2 (C-3), 46.2 (C-4), 46.4 (C-5), 129.8 (C-6),
125.7 (C-7), 132.6 (C-8), 146.5 (C-9), 38.4 (C-10),
124.6 (C-11), 121.7 (C-12), 145.1 (C-13), 128.5
(C-14), 33.7 (C-15), 24.2 (C-16), 24.1 (C-17), 184.1
(C-18), 17.7 (C-19), 20.9 (C-20). LA kit ¥k 5
BhiRE — &, M EAAEY 21 N 68,11,13-
abi-etatrien-18-oic acid.

&Y 22: HETERHA; EI-MS m/z: 334
[M]"; "H-NMR (400 MHz, CDCl;) 6: 6.79 (1H, d, J =
8.4 Hz, H-11), 6.94 (1H, dd, J = 8.4, 1.8 Hz, H-12),
6.91 (1H, d, J = 1.8 Hz, H-14), 2.84 (1H, m, H-15),
2.53 (1H, m, H-5), 2.84, 2.68 (% 1H, m, H-7), 1.94,
1.81 (% 1H, m, H-1), 1.80, 1.68 (% 1H, m, H-2), 1.74,
1.56 (% 1H, m, H-3), 1.53 (1H, m, H-6), 1.22, 1.22
(% 3H,d,J=7.2Hz 16, 17-Me), 1.11, 1.01 (% 3H, s,
19, 20-Me); “C-NMR (100 MHz, CDCly) &: 41.3
(C-1), 18.0 (C-2), 37.0 (C-3), 48.8 (C-4), 52.9 (C-5),
25.6 (C-6), 34.7 (C-7), 135.4 (C-8), 153.2 (C-9), 80.1
(C-10), 123.5 (C-11), 124.5 (C-12), 143.6 (C-13),
127.5 (C-14), 33.4 (C-15), 24.2 (C-16), 24.2 (C-17),
182.8 (C-18), 16.1 (C-19), 20.7 (C-20). LA I e 14 4f
SrfaE —E, s & 22 5 abiesadine B.

&Y 23: TEHRY; EI-MS m/z: 332 [M]';

(L&



22

Chinese Traditional and Herbal Drugs

HS51% BoH 202003 H * 1497

'H-NMR (400 MHz, CDCL3) 6: 1.19, 1.90 (% 1H, m,
H-1), 1.57 (2H, m, H-2), 1.64, 1.80 (% 1H, m, H-3),
2.10 (1H, m, H-5), 1.09, 2.15 (% 1H, m, H-6), 5.50,
(1H, brs, H-7), 2.22 (1H, d, J = 13.7 Hz, H-9), 1.88,
2.11 (% 1H, H-11), 3.83 (1H, t, J = 2.9 Hz, H-12),
5.85 (1H, s, H-14), 2.31 (1H, m, H-15), 1.03, 1.06 (%
3H, d,J= 6.9 Hz, 16, 17-Me), 1.23, 0.83 (% 3H, s, 19,
20-Me), 3.36 (3H, s, OMe); "“C-NMR (100 MHz,
CDCl;) d: 39.5 (C-1), 19.2 (C-2), 38.8 (C-3), 47.5
(C-4), 46.4 (C-5), 25.9 (C-6), 125.1 (C-7), 136.1
(C-8), 453 (C-9), 35.1 (C-10), 26.9 (C-11), 77.0
(C-12), 143.2 (C-13), 127.6 (C-14), 34.0 (C-15), 22.2
(C-16), 22.6 (C-17), 182.9 (C-18), 17.5 (C-19), 14.7
(C-20), 56.6 (OMe). LA Lyl ¥ s 5 SCiik#fiE —
!, % g A 23 A abiesadine N

W5 24: TAHIRY); EI-MS m/z: 318 [M]';
'H-NMR (400 MHz, CDCls) d: 0.84 (3H, s, 20-Me),
1.07 (3H, d, J = 7.0 Hz, 16-Me), 1.05 (3H, d, J = 7.0
Hz, 17-Me), 1.26 (3H, s, 19-Me), 5.79 (1H, s, H-14),
4.44 (1H, dd, J = 3.5, 10.0 Hz, H-12), 5.50 (1H, brs,
H-7); "C-NMR (100 MHz, CDCl;) 8: 38.1 (C-1), 17.9
(C-2), 37.1 (C-3), 46.1 (C-4), 44.1 (C-5), 25.6 (C-6),
122.3 (C-7), 134.7 (C-8), 48.4 (C-9), 34.4 (C-10), 33.1
(C-11), 69.5 (C-12), 147.1 (C-13), 123.4 (C-14), 28.0
(C-15), 20.6 (C-16), 22.7 (C-17), 184.4 (C-18), 16.7
(C-19), 14.1 (C-20). LA byt 5 scikapon —2d>,
% e 1k &% 24 N 12B- hydroxyabietic acid.
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