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A new abietane diterpene from the Styrax
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Abstract: Twelve abietane diterpenes were isolated from the 95% ethanol fraction solvated from the aqueous
extract of Styrax by using various chromatographic methods, including MCI Gel CHP 20P, Sephadex LH-20, ODS,
silica gel, TLC and semi-preparative HPLC. The structures of the isolated compounds were identified by
spectroscopy methods (1D, 2D NMR, UV, MS, etc.), and the absolute configuration of the new compound was
determined by ECD calculations. Compound 1 is a new compound, which was identified as (4R,5R,9S,10R,12S5)-

12-methoxy-neoabietic acid, and compounds 2—12 were isolated from Styrax for the first time.
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Figure 1  Structures of compounds 1-12
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WA N AHPIRY, (o] 6.0 (c 0.05, MeOH),
HR-ESI-MS &5 ! #E 7 T & 106 m/z 333.203 8 [M+H]’,
THEAA N 333.242 4, H#EW 4 108 C, H,,0,, AEAITEE
N6, "HNMR (CDCI,, 500 MHz) ¥4 (% 1) &ox 44
HLUE LS S [0, 1.82 (3H, s, H-16), 1.78 (3H, s, H-17),
1.20 (3H, s, H-19), 0.77 (3H, s, H-20)]. 1 M@ SR 1715
5 [6,6.06 (1H, s, H-14)] f1 1 MHERA(E S [0, 3.26 (3H,
s, 12-OCH,)]. 4> #1 ¥ °C NMR (CDCl,, 150 MHz) i#
H 4G HSQC 1, KA &M 1A 21 Mk, Hh a4
I MREETRE S [0, 184.4 (C-18)]-4 NV TRAS 5 [0,
138.7 (C-8), 128.9 (C-13), 127.9 (C-15), 119.5 (C-14)]-
IANESE IR R RS S [0, 73.6 (C-12)] A1 1AN 42 3 T
{55 [0. 55.4 (12-OCH,)]. iREHEY, thEW 1A
FA R Bt — il b A, 45 1) 5 12-ethoxy-neoabietic
acid FHAAMY, ME— 1) X 2 5 C-12 A 1) £ 58 2R 5 6
T L. 7E HMBC B9 H-12 (5, 4.36) A1 12-OCH,
(0. 55.4) PIAHRAZ S UESE 7 ke (B 2). MRAELL L
FREME T ARS8 s
Sy HTRR G HOR ROESY 1 I AH OG5 5 (B13) g 1.
H-5 (A& 88U, o = 12.6 HZ R HAL T B A7 MY,
ROESY ¥ i 7~ H,-19/H,-20 FIAH 2515 5, HR 4 A8 7 bt
(A P58 4%, 1 € H,-20/H,-19 54 S ELIA), H-5 4 o L),

H1 H-5/H-9 [ A 5% 15 5 HED H-9 Jy o L[] o SR T, H-9/
H-11 #5015 5 &, H H,-20/H-12 ) ROESY #H M
fR) R = A8 13 C-9 R C-12 PRy AH Xof 44 Y 3 AR €, DRI IR
FHHENMR, KB AL (4R*,5R*,95* 10R*,125%) ]
DP4+HEHRIE R T 100%. #f— 8 id ECD i 5 K i
SEAE YIS A, 25 B 7R S ECD i 25 54
A (4R,5R,98,10R,128)-1 1115 ECD #h £y & 4t (H
4), HILHE S 1 INE5 K8 (4R,5R,98,10R,125)-12-

methoxy-neoabietic acid.

Table 1 'H (500 MHz) and "C (150 MHz) NMR data of 1 in
CDCl,
No. o0, (J in Hz) O, type No. d,(JinHz) 4, type
1 Ha:1.67,m 384,CH,| 11  Ha:2.12,m 26.9, CH,
Hb: 1.20, m Hb: 1.33, m
2 Ha:1.60,m 182,CH,| 12 436,brs  73.6,CH
Hb: 1.52, m
3 Ha:1.81,m 37.1,CH,| 13 128.9,C
Hb: 1.66, m
473,C 14 6.06,s 119.5, CH
5 2.02,dd (12.6,2.6) 48.6, CH 15 127.9,C

6 Ha: 1.50, m 24.8, CH, 16 1.82,s 20.6, CH,
Hb: 1.31, m

7 Ha:2.30,m 35.2,CH, 17 1.78, s 20.2, CH,
Hb: 2.27, m

8 138.7,C 18 184.4,C

9 2.14, overlap 47.0, CH 19 1.20, s 16.9, CH,

10 37.1,C 20 0.77, s 15.1,CH,

12-OCH, 3.26, s 55.4, CH,

—  'H-'HCOSY

-~  HMBC

| : 9 —
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Figure 3 Key ROESY correlations of compound 1
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Figure 4 Experimental and calculated ECD curves of compound 1

(HATASCO 2 7)); A7 AV-500 MHz 5% AV-600 MHz
2 1 3L % 6 1% A (TMS i A A, 48 [H Bruker 2 #);
Shimadzu LC-20AD AB SCIEX TRIPLE TOF X500R
MS St i 4% (H 7 Shimadzu 2 7); % I kE 5 3% 54 k)
(200~300 H, & ¥4k TA R #); MCI Gel CHP
20P FE @SR R (75~150 um, H A K 5t =250 22 A 7)),
ODS #: & 3 #4 Bl (40~60 pm, H A YMC H R A &);
Sephadex LH-20 £ (%1% #4 k} (25~100 pm, Amersham
Pharmacia, % #); N-1100 %4 Jig ¥ 78 & 4% . SB-1100 %! 7K
B CA-1111 R KGR B (R % B A R
A ]); XMTD-8222 Y 2% A (g RG 7 SE I W &
1 IR 2 71); BSZ-100 [ 3h #7345 4 (11 38 e Rl 4
A BR 2> 7); XS205DxalRange 43 #1 K7 (M 5E #h -6 F)
ZAX 2% E A PR 7)); YMC-Pack ODS-A ¥ ] £ £
(250 mm x 20 mm, 5 um); i HEE (20 5 L2 A ),
R0 IR B A v AR € 1 S5 A e IR 7R TR OK, A
% J3 B A0 FH A LA ) R TR (g e 3R i
B IRA R N Tk .

TEFmAM T 2021 8 A A E R4 il
7, FE oy R H I, & RAE T A U R BRI
SE, BRASLRAT T A B PR YIOK 2% 24 2 B v = 24 57 1R )
WFFEBE (bRA5: CHYX0667).
1 ERSE

¥ 20.0 kg Th & B, S 2 f5 B HIKCR K
AR A HL S b, 19 2045 il 426 mL, K2R
PR WA 5 R SRS AR FRZE R 2 9k, 2k R ik
Hi13 5| W L WG AL (116.0 g) MUK AR « /KEB
PR E A 2 R 95% L EEA R 21K, BHIR 2 h), 4
BV R 46 o (7.1 kg) 43 MCI Gel CHP 20P £,
it EE /K R 48 (80:20~100:0) #f FEEHE it s, ®14>
G T KRB (Fr,A~G). Fr.B (1.1 kg) &3 RE Kt
PN, A EE-PIE (15:1.11:1.7:1.5:1.3:1.25 1.
1:1) W URR E e i, 73 %) Fr.B1 (120.4 ). Fr.B2 (60.2
)-Fr.B3 (87.2 g).Fr.B4 (134.3g).Fr.B5 (183.1 g).Fr.B6
(52.1 g)Fr.B7 (52.0 g) f1Fr.B8 (128.4 g) JL 8 .

Fr.B2 (60.2 g) |- ODS il 4, LAHIEE-/K (62:38~

100:0) Sy 3 Jid 771 3 AT 66 8 5 i, K Uk #53 3 Fr.B2-1~
2-10. Fr.B2-6 (20.2g) £ 3 #E i A (0 3 (CF v Bk - 2
% 2,15 201 1~0:100) £ 5 P b, #7154 2] Fr.B2-6-1~
2-6-5. Fr.B2-6-4 (2.1 g) &b it A (Bl (M- 2
2 Z.120:1~0:100) BAEEBEML, WK IK45 5 Fr.B2-6-4-1~
2-6-4-3. Fr.B2-6-4-1 (94.6 mg) 2> ] % w5 R A (FF
fiZ—7K 10020, ¥ii#: 3 mL-min") 4ift, H 21L& 11
(t, = 8.8 min, 6.4 mg). Fr.B2-6-4-3 (1.8 g) &1 Sephadex
LH-20 A i (S - EE 10 1), fkik#5 2] Fr.B2-6-
4-3-1~2-6-4-3-3. Fr.B2-6-4-3-3 (419.4 mg) & IF M 7iE
JBE ) LA R A (S i - £ 2 £ 100:1~0:100)
eI, AR k43 3 Fr.B2-6-4-3-3-1~2-6-4-3-3-4. Fr.
B2-6-4-3-3-3 (182.1 mg) £ il % TLC 4fifk (=5 H -
LR TGS ), AR EY)10 (26.4 mg). Fr.B2-6-4-3-
3-4 (101.6 mg) &4l % TLC 4tk (k- R B8 3:
1), BRI EY1 (28.2 mg). Fr.B2-9 (920.1 mg) £ it
Sephadex LH-20 £ {4 3% (MeOH), 4 X 13 %] Fr.B2-9-1
A12-9-2, Fr.B2-9-1 (874.2 mg) £ IE AHHE I 1 3 25k
i (- 21 2,186 20 1~0:100) KA e, K%
3 %) Fr.B2-9-1-1~2-9-1-4. Fr.B2-9-1-3 (442.1 mg) &
2 1) £ v OB (P A -7K 90 10, ii%: 3 mL-min™) 4f
th, B2 AEY9 (t, = 13.7 min, 10.5 mg).

Fr.B6 (52.1 g) |- MCI Gel CHP 20P #: 5 i, DL H
Mg —7K (58:42~100:0) # B BE ML, K K15 2 Fr.B6-1~
6-4. Fr.B6-2 (7.0 g) £ fek JAE (4 1% (= & H bt — 1
100:0~0:100) £ £ L Bt 1 % 15 £ Fr.B6-2-1~6-2-7,
Fr.B6-2-4 (1.0 g) Z&:3 Sephadex LH-20 #+ 41 (MeOH),
K IR1GE] Fr.B6-2-4-1~6-2-4-3, Fr.B6-2-4-1 (369.3 mg)
Z AR W B A A CREE - AR OlE 1001~
12 1) B BE Pe it , K X 18 3] Fr.B6-2-4-1-1~6-2-4-1-6.
Fr.B6-2-4-1-2 (39.1 mg) £ il & & RO AR (FF - K
75:25, itk 3 mL-min") 4ifk, BRI G4 (¢, =
16.0 min, 2.2 mg). Fr.B6-2-4-3 (93.3 mg) & ¥4 &
BORAE (FREE-7K 70130, JiE: 3 mL-min™) 2fifk, £3 3010
492 (t, = 8.6 min, 61.4 mg) FLAHI3 (¢, = 11.1 min,
10.8 mg). Fr.B6-2-5 (1.2 g) ZrEfH: 1 (f1 k-2
R 2,16 8- 1~1:1) Bf BB i, MK IRk 15 2 Fr.B6-2-5-1~6-
2-5-3., Fr.B6-2-5-3 (898.7 mg) £ it Sephadex LH-20 F
il (&P - EE 101, KR 3 Fr.B6-2-5-3-1~
6-2-5-3-3. Fr. B6-2-5-3-3 (779.3 mg) 4 i€ Sephadex
LH-20 fE i (& H i- B 101), {KIk15 3 Fr.B6-2-
5-3-3-1~6-2-5-3-3-3. Fr.B6-2-5-3-3-3 (197.7 mg) & ¥
) % BOBAR (R EE - 7K 82018, Wi : 3 mL-min™) 4
th, 5 31k &4 8 (,=13.7 min, 4.3 mg). Fr.B6-2-7
(1.1 g) ZRERAEANE CRHMBE- B 4TE10:1~1:1)
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B6 VM, K45 5] Fr.B6-2-7-1~6-2-7-7. Fr.B6-2-7-1
(203.7 mg) £~ 1l 2% = OB AR (FHBE-7K 841 16, i id:
3 mL-min™) Ziifk, 325 S (£, = 15.2 min, 5.7 mg).
Fr.B6-2-7-2 (351.7 mg) £ 1F AH Ak Jlse i) B0 25 B i (-
SUFH BT 1002 1~ 12 1) B 55 P e, 4 k75 2 Fr.B6-
2-7-2-1~6-2-7-2-2, Fr.B6-2-6-7-2-1 (90.7 mg) £ il
RO (FFEE-7K 84116, Itk : 3 mL-min™) Zlifk,
BREMEY6 (1, = 17.7 min, 13.1 mg) FLENT (1, =
7.7 min, 5.9 mg). Fr.B6-2-7-4 (460.7 mg) £ 1F A it iX
FIE R (AT - OB 100 1~101) B
Ve, WK 15 #) Fr.B6-2-7-4-1 Al 6-2-7-4-2. Fr.B6-2-7-
4-1 (92.6 mg) £ 4% TLC (A M- LR OB 1:1) 4l
tk, B EMLA Y12 (6.0 mg).

2 HEMETE
& EEHRY), [«]Y -6.0 (¢ 0.05, MeOH);
UV (MeOH) A (log &) 243 (3.33) 200 (3.45) nm;

"HNMR (CDCl,, 500 MHz) £1"°C NMR (CDCl,, 150 MHz)
Bl W% 1, (+) HR-ESI-MS m/z 333.203 8 [M+H]" (it
HAE N C, H,,0,", 333.242 4).

th&Y2 B EHIRY), ESI-MS m/z 291 [M+H]",
773N C,H,,0,. 'HNMR (CDCL, 500 MHz) J,, 0.94
(3H, s, CH,-20), 1.30 (3H, s, CH,-19), 2.62 (1H, dt, J =
10.5, 3.6 Hz, H-9), 6.68 (1H, dd, J = 3.0, 1.2 Hz, H-14);
“C NMR (CDCl,, 150 MHz) 6. 38.8 (C-1), 17.7 (C-2),
36.9 (C-3), 46.1 (C-4), 43.9 (C-5), 37.9 (C-6), 200.1 (C-
7), 151.9 (C-8), 51.8 (C-9), 35.9 (C-10), 23.0 (C-11),
38.0 (C-12), 199.2 (C-13), 130.5 (C-14), 183.2 (C-18),
16.4 (C-19), 15.1 (C-20). VA& %dim 5 ekl iE & A
— 2, W 2 AL S ¥ 2 4 8(14)-podocarpen-7, 13-dion-
18-oic acid-

&3 HEEIRY, ESI-MS m/z 315 [M+H]',
737N C,H,,0,. 'HNMR (CDCL, 500 MHz) J,, 1.30
(3H, s, CH,-20), 1.38 (3H, s, CH,-19), 2.63 (3H, s, CH,-
16),7.51 (1H, d, J = 8.4 Hz, H-11), 8.16 (1H, dd, J = 8.4,
2.1 Hz, H-12), 8.55 (1H, d, J = 2.1 Hz, H-14); "C NMR
(CDCl,, 150 MHz) J,. 36.9 (C-1), 18.1 (C-2), 36.5 (C-3),
46.5 (C-4), 43.2 (C-5), 37.8 (C-6), 197.8 (C-7), 130.9 (C-
8), 160.0 (C-9), 38.1 (C-10), 124.4 (C-11), 133.2 (C-12),
135.5 (C-13), 128.3 (C-14), 197.5 (C-15), 26.8 (C-16),
183.0 (C-18), 16.3 (C-19), 23.5 (C-20). LA E##E 5 ¢
R 3 AR — B, WO E LA 38 17-nor-7,15-
dion-8,11,13-abietatrien-18-oic acid-

b &4 FAMPIRY), ESI-MS m/z 339 [M+Na]’,
73 TN C, H, 05 'H NMR (CDCL,, 500 MHz) §,, 1.22
(3H, s, CH,-20), 1.29 (3H, s, CH,-19), 1.56 (6H, s, CH,-

16,17), 2.24 (1H, dd, J = 12.5, 1.7 Hz, H-5), 2.92 (2H,
m, H-7), 7.16 (1H, brs, H-14), 7.22 (1H, brs, H-11), 7.22
(1H, brs, H-12); *C NMR (CDCl,, 150 MHz) 6. 38.0 (C-
1), 18.6 (C-2), 36.8 (C-3), 47.5 (C-4), 44.7 (C-5), 21.9
(C-6), 30.3 (C-7), 134.9 (C-8), 148.0 (C-9), 37.1 (C-10),
125.1 (C-11), 122.1 (C-12), 146.2 (C-13), 124.3 (C-14),
72.5 (C-15), 31.8 (C-16), 31.8 (C-17), 183.2 (C-18), 16.5
(C-19), 25.2 (C-20). LA b Z 4R 5 SRl i i 56 A —
2, M e Y 4 N 15- - BEM R (15-hydroxy-
dehydroabietic acid).

&S AW IRY, ESI-MS m/z 655 [2M+
Na]’, 4 ¥ 2N C,)H,,0,. "H NMR (CDCl,, 500 MHz)
d, 1.15 (3H, s, CH,-20), 1.22 (3H, s, CH,-16), 1.24 (3H,
s, CH,-17), 1.26 (3H, s, CH,-19), 2.47 (1H, dd, J = 13.0,
1.7 Hz, H-5), 2.87 (1H, q, J = 6.8 Hz, H-15), 4.79 (1H,
brs, H-7), 7.12 (1H, brs, H-12), 7.18 (1H, brs, H-11),
7.19 (1H, brs, H-14); "C NMR (CDCl,, 150 MHz) J..
37.9 (C-1), 18.7 (C-2), 36.3 (C-3), 47.2 (C-4), 40.0 (C-
5), 30.9 (C-6), 68.5 (C-7), 135.7 (C-8), 146.8 (C-9), 37.5
(C-10), 124.4 (C-11), 126.8 (C-12), 146.8 (C-13), 128.4
(C-14), 33.7 (C-15), 24.0 (C-16), 24.2 (C-17), 182.5 (C-
18), 16.5 (C-19), 24.3 (C-20). PL #5555 Cwk! ik iE
FAR—8, W EN A SN Ta-F23- A MR (Ta-
hydroxy-dehydroabietic acid).

th&e FafE A, ESI-MS m/z 341 [M+Na]’, 43
T 1N C,H,,0,. 'H NMR (CDCI,, 500 MHz) 4, 0.75
(3H, s, CH,-20), 1.04 (3H, s, CH,-17), 1.19 (3H, s, CH,-
19), 2.18 (1H, brt, J = 7.5 Hz, H-9), 2.40 (1H, brd, J =
11.2 Hz, H-5), 431 (1H, brs, H-7a), 4.84 (1H, d, J =
17.3 Hz, H-16f), 4.97 (1H, d, J = 10.4 Hz, H-16a), 5.48
(1H, brs, H-14), 5.70 (1H, dd, J = 17.4, 10.5 Hz, H-15);
C NMR (CDCl,, 150 MHz) 6, 38.1 (C-1), 18.2 (C-2),
36.9 (C-3), 46.8 (C-4), 41.9 (C-5), 31.5 (C-6), 73.2 (C-
7), 140.0 (C-8), 47.1 (C-9), 38.1 (C-10), 18.5 (C-11),
35.4 (C-12), 38.8 (C-13), 134.4 (C-14), 146.6 (C-15),
113.5 (C-16), 29.2 (C-17), 182.7 (C-18), 16.9 (C-19),
14.4 (C-20). DA F % 5 SOkt 4 i Jk A — 25, Wi
EWEY) 6 R Ta-F2 K 2 A &R (Ta-hydroxypimaric
acid).

th&W7  AGIEAR, ESI-MS m/z 341 [M+Na]', %
T 3N C,H,,0,. 'H NMR (CDCl,, 500 MHz) §,, 0.82
(3H, s, CH,-20), 1.00 (3H, s, CH,-17), 1.24 (3H, s, CH,-
19), 1.74 (1H, m, H-9), 3.88 (1H, m, H-2a), 4.90 (1H, d,
J =17.2 Hz, H-16p), 4.96 (1H, d, J = 10.2 Hz, H-16a),
5.19 (1H, brs, H-14), 5.73 (1H, dd, J = 17.3, 10.3 Hz, H-
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15); "C NMR (CDCl,, 150 MHz) J. 47.6 (C-1), 64.9 (C-
2), 45.5 (C-3), 48.6 (C-4), 48.5 (C-5), 35.6 (C-6), 24.2
(C-7), 137.0 (C-8), 51.6 (C-9), 39.5 (C-10), 19.2 (C-11),
352 (C-12), 38.8 (C-13), 129.3 (C-14), 147.3 (C-15),
113.1 (C-16), 29.6 (C-17), 183.5 (C-18), 18.0 (C-19),
16.1 (C-20). UL &% 5 SCmR! 408 2 A — 3, W
ENEIT N 2p-F2 3 LA M E R (2B-hydroxypimaric
acid).

&S FAMIRY), ESI-MS m/z 337 [M+Na]’,
5 F RN C,H, 0, "HNMR (CDCL,, 500 MHz) d, 1.30
(3H, s, CH,-19), 1.31 (3H, s, CH,-20), 2.14 (3H, s, CH.-
17), 2.27 (1H, m, H-5), 4.91 (1H, brt, J = 8.7 Hz, H-7),
5.05 (1H, brs, H-16), 5.36 (1H, brs, H-16), 7.20 (1H, d,
J = 8.2 Hz, H-11), 7.36 (1H, dd, J = 8.4, 1.96 Hz, H-
12), 7.63 (1H, d, J = 2.0 Hz, H-14); "C NMR (CDCl,,
150 MHz) 6., 38.0 (C-1), 18.5 (C-2), 36.5 (C-3), 47.2 (C-
4), 43.4 (C-5), 32.9 (C-6), 70.8 (C-7), 137.7 (C-8), 148.5
(C-9), 37.8 (C-10), 124.4 (C-11), 124.6 (C-12), 139.2 (C-
13), 125.1 (C-14), 143.0 (C-15), 112.3 (C-16), 21.9 (C-
17), 183.0 (C-18), 16.4 (C-19), 25.5 (C-20). VA ¥R 5
TR I FE AR — 2, WO e 1k & W) 8 A 78-hydroxy-
15-en-dehydroabietic acid.

&9 Ak, ESI-MS m/z 333 [M+H]', 4
T 3N C,H,,0,. 'H NMR (CDCl,, 500 MHz) 4, 0.81
(3H, s, CH,-20), 1.04 (I1H, d, J = 6.9 Hz, H-16), 1.08
(1H, d, J = 6.9 Hz, H-17), 1.24 (3H, s, CH;-19), 2.08
(1H, m, H-5), 2.29 (H, d, J = 13.6 Hz, CH,-9), 2.38 (1H,
m, H-15), 3.79 (1H, t, H-128), 5.49 (1H, brs, H-7), 5.85
(1H, s, H-14); "C NMR (CDCl,, 150 MHz) ¢, 38.1 (C-
1), 18.2 (C-2), 37.1 (C-3), 46.3 (C-4), 44.9 (C-5), 25.0
(C-6), 124.1 (C-7), 134.6 (C-8), 43.8 (C-9), 34.0 (C-10),
25.8 (C-11), 75.7 (C-12), 142.3 (C-13), 126.2 (C-14),
32.8 (C-15), 21.7 (C-16), 22.3 (C-17), 183.6 (C-18),
16.8 (C-19), 14.5 (C-20), 56.4 (12-OCH,). VL %5
SCHRV R 3 BE A — B, WU E A1) 9 4 120-methoxy-
7,13-abietadien-18-oic acid.

b &M 10 A fE {4k, ESI-MS m/z 331 [M+H]",
4 FR N C, H, 0, "HNMR (CDCL,, 500 MHz) d,, 0.94
(3H, s, CH,-20), 1.14 (3H, s, CH,-16), 1.23 (3H, s, CH.-
17), 1.28 (3H, s, CH,-19), 3.43 (3H, s, 7-OCH,), 2.91
(1H, m, H-5), 432 (1H, dd, J = 3.8, 1.5 Hz, H-7), 7.15
(1H, d, J = 1.9 Hz, H-14), 7.16 (1H, dd, J = 7.9, 2.0 Hz,
H-12), 7.22 (1H, d, J = 7.9 Hz, H-11); "C NMR (CDCl,,
150 MHz) 6, 37.7 (C-1), 18.7 (C-2), 36.3 (C-3), 47.2 (C-
4), 40.0 (C-5), 25.2 (C-6), 76.8 (C-7), 134.2 (C-8), 146.9

(C-9), 37.5 (C-10), 124.2 (C-11), 126.6 (C-12), 146.26
(C-13), 128.7 (C-14), 33.7 (C-15), 24.0 (C-16), 24.2 (C-
17), 184.4 (C-18), 16.5 (C-19), 24.5 (C-20), 56.1 (C-21).
DA b B4 5 SCHRY R AR — B, MO e S 10
7o-methoxy-dehydroabietic acid.

&1 AalE R, ESI-MS m/z 301 [M+H], 4
3N C, H,,0,. 'H NMR (CDCl,, 500 MHz) 6, 0.86
(3H, s, CH,-20), 1.29 (3H, s, CH,-19), 1.96 (3H, s, CH.-
17), 4.95 (1H, s, Hb-16), 5.07 (1H, s, Ha-16), 5.62 (1H,
brs, H-7), 6.19 (1H, s, H-14); *C NMR (CDCl,, 150 MHz)
J. 38.3 (C-1), 18.2 (C-2), 37.3 (C-3), 46.4 (C-4), 44.9
(C-5), 26.1 (C-6), 124.7 (C-7), 136.0 (C-8), 50.4 (C-9),
34.6 (C-10),26.3 (C-11),22.2 (C-12), 143.3 (C-13), 127.1
(C-14), 136.5 (C-15), 111.4 (C-16), 20.7 (C-17), 184.3
(C-18), 16.9 (C-19), 14.2 (C-20). LA _E¥ds 5 k! 4k
TEFEAR B, Wife A4 11 4 7,13,15-abietatrien-18-
oic acid.

th&W 12 A E 4K, ESI-MS m/z 373 [M+Na]’,
573N C, H, 05 'HNMR (CD,0D, 500 MHz) 6, 0.94
(3H, s, CH,-20), 1.14 (3H, s, CH,-16), 1.23 (3H, s, CH,-
17), 1.28 (3H, s, CH,-19), 7.02 (1H, s, H-14); *C NMR
(CD,OD, 150 MHz) d. 39.3 (C-1), 18.9 (C-2), 38.2 (C-
3), 47.1 (C-4), 45.5 (C-5), 39.7 (C-6), 201.9 (C-7), 139.6
(C-8), 53.0 (C-9), 36.5 (C-10), 19.7 (C-11), 31.1 (C-12),
74.6 (C-13), 140.2 (C-14), 75.5 (C-15), 24.4 (C-16),
24.8 (C-17), 181.4 (C-18), 16.9 (C-19), 14.8 (C-20). Lk
B 5 SRR GE R AR 3, W e e 12 N
f-oxo0-134,15-dihydroxyabiet-8(14)-en-18-oic acid.

3 ECDitH

HEAT ECD 75 19 45 #4 B Chem 3D 2E 5 3D 4514 J5
H MMFF94 7137 3£ 47 45 K A AL, 15 48 linux R G 2517
Ab P J5 FH T £ CONFLEX 9.0 % i Lt AT/ R 1 A 4k,
MRG0 F A FE A B R . 4 GPOP o LS
FEAT H KT 80% IR 544 B, £ Gaussian 09
HiE it DFT/B3LYP/6-31G (d,p) 45 /4L 4k J5 72 B3LYP/
6-31G (d,p) 7K°F ' LA FBE I 7347 ECD iF & . i
HA3 3] /) ECD ¥ B 1 A e sz 56 K 75 2 CD |
52 48 3@ 1 SpecDis 1.62 4 1 #E 47 L& L #, 9
18 H 58 41 e &0t 1 33E 47 12 0F, J8 i Origin Pro 2021
A 22 1 2 B b, N B R A SRR AL A )
AEITR

{2 BTAK: FEACHL 6 3SR 30 e SCRE I BRI th e
SCEAER L AR 4 5T IR A T B A B A S R

FI S AR 7 B LR f R



WAL T o ANE R B e i

2841

References

(1]

(3]

(6]

(7]

Mu F, Zhang Q, Lin R, et al. Chemical constituents in the extract
of Styrax by GC-TOF-MS and UHPLC-QE-MS [J]. Cent South
Pharm (1§ 245%%), 2024, 22: 36-42.

Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People's Republic of China (7142 A\ [ 3L AT E 4 #) [S]. Beijing:
China Medical Science Press, 2020: 172.

Fu DM. Suhexiang pills and silk road medical culture exchange
[J]. Int Med Hist Rev (=47 #1232/ 40), 2020, 5: 85-104.

Lu QT, Hong SB, Zhang JL. GC-MS and LC-MS/MS analysis
of effective components and pharmacokinetics of Suhexiang
(Storax) [J]. Liaoning J Tradit Chin Med (3L T* {7 [ % &%), 2023,
50: 182-185.

Wang F, Cui HH, Wang SM. Studies on chemical constituents of
storax [J]. Chin J Exp Tradit Med Form (' [E 5256 77 7] 2 4% %),
2011, 17: 89-91.

Wang Y, Xu ZP, Wang J, et al. Overview of storax [J]. Pharm
Clin Chin Mater Med (# 25 51fi /R), 2013, 4: 49-52.

Shi BQ, Li CX, Ding LY, et al. Research of the identification
of the Styrax in new Guanxin Suhe droplet pill by thin-layer
chromatography [J]. J Logist Univ CAPF (Med Sci) (i 2 £ 2%
Bt 2441), 2009, 18: 668-669.

Wu HY, Li CX, You HL, et al. Determination of cinnamic acid in
new Guanxinsuhe drop pill with RP-HPLC [J]. ] Hebei Med
Univ ([ b EERK 2 249R)), 2008, 29: 239-241.

Xu Z, Lu D, Yuan J, et al. Storax, a promising botanical medicine

for treating cardio-cerebrovascular diseases: a review [J]. Front

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Pharmacol, 2021, 12: 785598.

Liu YF, Song ZM, Zeng MN, et al. Diterpenes from Pinus kesiya
var. langbianensis (A. Chev.) Gaussen ex Bui (Pinaceae) and
their protective effects in LPS-treated BEAS-2B cells [J]. Phyto-
chemistry, 2022, 203: 113360.

Liu YF, Wang YZ, Song ZM, et al. A new diterpenoid acid from
the rosin of Pinus kesiya var. langbianensis (A. Chev.) Gaussen
ex Bui [J]. Acta Pharm Sin (2524 2%9k), 2022, 57: 2786-2790.
Yang XW, Li SM, Feng L, et al. Abiesanordines A—N: fourteen
new norditerpenes from Abies georgei [J]. Tetrahedron, 2008, 64:
4354-4362.

Koutsaviti A, Ioannou E, Couladis M, et al. '"H and “C NMR
spectral assignments of abietane diterpenes from Pinus heldreichii
and Pinus nigra subsp nigra [J]. Magn Reson Chem, 2017,
772-7178.

Yang L, Guo P, Liu A, et al. Aquilariaenes A —H, eight new
diterpenoids from Chinese eaglewood [J]. Fitoterapia, 2019, 133:
180-185.

Yang NY, Liu L, Tao WW, et al. Diterpenoids from Pinus
massoniana and their cytotoxicity against A431 and A549 cells
[J]. Phytochemistry, 2010, 71: 1528-1533.

Wu L, Li YL, Li SM, et al. Systematic phytochemical investigation
of Abies spectabilis [J]. Chem Pharm Bull, 2010, 58: 1646-1649.
Cheung HTA, Miyasel T, Lenguyen MP, et al. Further acidic
constituents and neutral components of Pinus massoniana resin
[J]. Tetrahedron, 1993, 49: 7903-7915.

Yang X, Zhang H, Zhang YC, et al. Two new diterpenoid acids
from Pinus koraiensis [J]. Fitoterapia, 2008, 79: 179-181.



