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Compound 1: *H NMR (CDCls) spectrum
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Compound 1: *H NMR (CDCls) spectrum-Expansion
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Compound 1: *C NMR (CDClIs) spectrum
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Compound 1: HSQC (CDCls) spectrum
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Mixture of compounds 1 and 10: *H-'H COSY (CDCls) spectrum
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Mixture of compounds 1 and 10: HMBC (CDCls;) spectrum
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Compound 1: NOESY (CDCls) spectrum
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Compound 1: (+) HRESIMS

Qualitative Analysis Report
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0.3
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Figure S1 and Table S1. Ab initio density functional theory (DFT) calculations of compounds 1 and 10.
H16

(0.00) (0.08)

10a 10b 10c
(0.00) (0.27) (1.22)
Figure S1. Ab initio (B3LYP/6-31G* level in the Gas Phase) optimized conformers (la—1c and 10a-10c) derived from compounds 1 and 10. Highlighted as white spheres are those critical
hydrogen atoms (H-15, H-16 and H-17) that allows us to confidently assign one of these six conformers (1a—1c and 10a—10c). Shown in parenthesis is the calculated relative energy (kcal/mol)

normalized against the most stable conformers 1a and 10a. Color code: green = carbon, white = hydrogen, red = oxygen.

Table S1. Conformation analysis of 1a—1c and 10a—10c.

la 1b 1c 10a 10b 10c
Relative Energy (kcal/mol) 0.00 0.08 0.11 0.00 0.27 1.22
H15-H17 (A) 2.52 3.78,3.83  2.63 3.75 2.48,3.08  2.40,2.90
H16-H17 (A) 4.24 227,262 2.83 2.26,2.75 430 3.56, 3.94

Relative energy, relative zero point energy, and relative Gibbs free energy at the B3LYP/6-31G* level in the Gas Phase. The calculated Boltzmann-averaged interproton distances (in A) for all

possible conformers (1a—1c and 10a-10c).



Compound 2: *H NMR (CDCls) spectrum

BE0 ‘T
Ga0 T
FED T
81171
801 T
IS8T T
1911
FaE T
9FF T
S5 T
B.LF T4
gaF T
218 ”

2oL g
GFL .mW
99.L g
ﬂ_.r_,...ﬂ. .:LH_.

HY9E L—

—

=

S —

J

o
K=
Gl
29°1[ o
Wmﬁ_..ﬂu
a1 1
W_ra.._ -
SLE [ e
HTE.N
95 "1
%%;-4
m_;a; =
o
L=
L=

Hv_ms;u

f1 (ppm)

10



Compound 2: *H NMR (CDCls) spectrum-Expansion
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Compound 2: *C NMR (CDClIs) spectrum
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Compound 2: HSQC (CDCls) spectrum
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Compound 2: *H-'H COSY (CDCls) spectrum
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Compound 2: HMBC (CDCls) spectrum
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Compound 2: NOESY (CDCls) spectrum




Compound 2: (+) HR-ESIMS

Qualitative Analysis Report

Data Filename WZs13.d Sample Name — WZS13
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gl | | L | | Ll a Al | .| n i i L
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Compound 3: *H NMR (CDCls) spectrum
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Compound 3: *H NMR (CDCls) spectrum-Expansion
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Compound 3: *C NMR and DEPT (CDCls) spectrum
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Compound 3: HSQC (CDCls) spectrum
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Compound 3: *H-'H COSY (CDCls) spectrum
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Compound 3: HMBC (CDCls) spectrum
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Compound 3: NOESY (CDCls) spectrum
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Compound 3: NOESY (CDCls) spectrum-Expansion
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Compound 3: (+) HR-ESIMS

Qualitative Analysis Report

Data Filename WZs14.d Sample Name WZs14
Sample Type Sample Position F1-D2
Instrument Mame Instrument 1 User Name
Acqg Method general test 2.m Acquired Time 12192013 2: 2743 PM
IRM Calibration Status Zome [ons Missed DA Method Soreening-Defaultm
Comment
User Spectra

Fragmentor Voltage Callision Energy Ionization Mode

175 1] [
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Peak List
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- El ]
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Compound 4: *H NMR (CDCls) spectrum
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Compound 4: *C NMR and DEPT (CDCls) spectrum
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Compound 4: HSQC (CDCls) spectrum
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Compound 4: *H-'H COSY (CDCls) spectrum

B

o o 0
4 0
I'I

&

ﬁ [

0
I I I I ] I L) I L) | L) I L) I 1
7.5 7.0 6.5 6.0 5.5 5.0 1.5 1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5

30



Compound 4: HMBC (CDCls) spectrum
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Compound 4: NOESY (CDCls) spectrum
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Compound 4: (+) HR-ESIMS

Qualitative Analysis Report

Data Filename W55 Sample Name  WZS55
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Compound 5: *H NMR (CDsOD) spectrum
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Compound 5: *C NMR (CD;0OD) spectrum
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Compound 5: NOESY (CD3;OD) spectrum
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Compound 5: (+) HR-ESIMS

Qualitative Analysis Report
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Compound 6: *H NMR (CDCls) spectrum
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Compound 6: *C NMR (CDCls) spectrum
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Compound 6: HSQC (CDCls) spectrum
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Compound 6: HMBC (CDCls) spectrum
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Compound 6: NOESY (CDCls) spectrum
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Compound 6: (+) HR-ESIMS
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Compound 7: *C NMR (CDCls) spectrum
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Compound 7: *H-'H COSY (CDCls) spectrum
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Compound 7: HMBC (CDCls) spectrum
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Compound 7: NOESY (CDCls) spectrum
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Compound 7: (+) HR-ESIMS

Qualitative Analysis Report

Data Filename WEshid Sample Mame  WZS53

Sample Type Sample Position F1-05

Instrument Name [mstrument 1 User Name

A Method genaral Bst2.m Acquired Time  12/19/2013 2:51:11 B
IRM Calibration Status Some lons Missed DA Method Soreening-Defauk.m
Comment

User Spectra

Fragmentor Voltage Collision Enengy Ionization Mode
125 a Es
w10 1 [+ESI Scan (4.174 min} Frag=125.0V WZ553.d

5 (M+la)+
44

3

24

14 371.1788

i L i i 1 1 i

| "
361 362 363 364 365 366 367 368 360 370 371 372 373 304 375 376 377 378 309
Counts (%) vs. Mass-to-Charge (mfz)

Peak List
|mix z JAbund
355, 1893 1 |741171

i culator Element Limits

BTN Erd

C El IS
A o] 120
0 o] w0
N i 1
B o o
E o] o
Bir o] o
E o o
Formula Calculator Resuls

Ll a5 5 355 ppm N apeCies O e
lcomaoos | true | asezios]  asesoss] EEE e T |

— End Of Report —
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Compound 8: *H NMR (CDCls) spectrum

Bl

£97°
608"
176 "
b it
Bl
o08"
aeg”
198"
£LT°
£08°
1%

009"

1Z6°
aF6 "
56"

[L6"

29T
0ee”
[ee

arg”

0es"
aeg”
[Fs"

2

B
ST

[y Sy

N

[m= b= b= b=

Fzot

L

50



Compound 8: *C NMR (CDClI3) spectrum
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Compound 8: *H-'H COSY (CDCls) spectrum
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Compound 8: HMBC (CDCls) spectrum
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Compound 8: NOESY (CDCls) spectrum
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Compound 8: (+) HR-ESIMS

Qualitative Analysis Report

Data Fillenanme
Sampie Type
Inetrument Name

Acq Method

IRM Calibsration Status
Comment

WZ=4a.d

Sampla
Instrumant 1
general test 2.m
Same Tons Missad

Sample Name
Position

User Name
Acguired Time
DA Method

WISAE
Pl-D4

1271972013 2:43:21 PM
Screaning-Defaultm

User Spectra
[Fragmentar Valtage Callision Energy Ionization Mode
135 1] Es
x10 2 [+ES1 Scan (4,458 min) Frag=125 0v WZ546.d
1 3399570
(M+Ma)+
0.8
0.6+
0.4
0.2
3271611 337.1425 L
[ L0 - | . - L il L - " 1 . - L .
326 az2g 330 a3z 334 336 338 340 34 244 346G 348
Counts (%) va. Mass-lo-Charge (mvz)
Peak List
[mfz [ z [Abund [Formula [Ton |
[ma.as57 | 1 140530 Joio Heamaod [imeniays |
F Calculator tUmits
[Element Min FMax
c 3 19
H i IS
& o 4
N o o
B g @
a gl o
B g a
E gl @
1 [i I
s g @
F Calculato r Results
[F [ [Best  [Mass [Tgt Mass _ [Diff (ppm) [Ton Spedes [Boore |
[c1amzacs [ mue | 3waer7] 316067 oafciarzamacs [ anzd

— End Of Report —
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Compound 9: *C NMR (CDClIs) spectrum
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Compound 9: *H-'H COSY (CDCls) spectrum
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Compound 9: HMBC (CDCls) spectrum
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Compound 9: NOESY (CDCls) spectrum
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Compound 9: (+) HR-ESIMS

Qualitative Analysis Report

Data Filename Wwid Sample Name wiLaz

Sample Type Sample Paosition P1CE

Instrument Name Instrument 1 User Name

Acq Method general test 2.m Acquired Time  12/19/2013 4: 0% 22 PM
IRM Calibration Status Some [ons Missed DA Method Soreening-Defaultm
Comment

User Spectra

Fragmentar Voltage Callision Energy Ionization Mode
175 a [=1

w10 2 | *ESI Scan (4.456 min) Frag=125.0V WL32.d
1

0.8
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0z

04 g v v v ;i
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Counts (%) vs, Mass-to-Charge (miz)

Peak List
7z [ z [Abund [romuka TiGn 1
Egr.mea ! 1 Je273z0 |ci7 Haz na oo [Memay+ |

rmula ator Element Limits
Eﬁenf IHII1 Hax
B El T
= o] 120
o of 90
N of 1
= o] 0
i [
B ol o
=i of o
'FErmu BEEJ ults.
[Formula  [Best  |Mass [rot Mass __ |Giff (ppm)_Jion Spedes [core |
ferrsazos | teue | amaasyi]  274.15s9] -07gfcir N 03 | wsa7]

== [End Of Report -
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Compound 10: *H NMR (CDCls) spectrum
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Compound 10: *H NMR (CDCls) spectrum-Expansion
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Compound 10: **C NMR (CDCls) spectrum
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Compound 10: HSQC (CDCls3) spectrum
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Compound 10: NOESY (CDCls3) spectrum
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Compound 10: (+) HR-ESIMS
Qualitative Analysis Report

Data Filename WIs1el-14 Sample Name w5161
Sample Type Sample Position F1-D8
Instrument Mame [nstrumant 1 User Name
Acq Method general test 2.m Acquired Time  12/19/2013 5: 2% 53 PM
IRM Calibration Status Some lons Missad DA Method Soreening-Dafaultm
Comment
User Spectra
Fragmentar Volt age Callision Energy Toniz ation Mode
125 1] =1
w10 1| tESI Scan (4.818 min) Frag=125.0% WZ5161-1.d
341. 2096
3.5 {M+Ra)+
3
2.5
Z
1.5
1 311.2170 363.1897
0.5 ‘ |
nl.llu.. |I| Ll ||I1| Jul Ll L 1

305 310 315 320 335 330 335 340 345 360 355 360 365 370 376 380 385 390 305
Counts (%) va. Mass-to-Charge (m/z)

Peak List
7z T = JAbund |

01.1423 1 1587884

rmula ator Element Limi

Element  [Min Max
- 3 1]

H o] 120
0 0] 30

N L] 1
IS 0 i}
ja i ]

Eir 0 i}
=] L] L]

Formula Calculator Results
[Formula  Jeest  |Mass gt Mass TNt (ppm)_ Jion Spedes Soore
pl} H30 O3 I TRUE 3182203 318.2195 -257|C20 H30 Na O3 9504
— End OF Report —
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Compound 11: *H NMR (CDCls) spectrum
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Compound 11: **C NMR and DEPT(CDCls) spectrum
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Compound 11: HSQC (CDCls3) spectrum
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Compound 11: HMBC (CDCls3) spectrum
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Compound 11: (+) HR-ESIMS

ABSCIEX)

Created with Reporter
Printed: 28/10/2014 3:09:02 PM

316.20384504 Wm".”’.‘/
Rotention Time: 1.44 minutes Exp RT: 0.00 minutes
Extracsion Mass: 317.21 Analyte Name:
Fit (%) NJARFR (%) NA 316.20384504
Collision Energy = 35 2 15 oV
}
g
o ) oM -
g IO
_,J L i NI
0.5 1.0 15 20 25 2 - 2
Tim‘ min < 170 N5 no NS 0 ms X200 8
‘ MassCharge O
: Eipecied | Found st | Error : “RY Goita | 5otope DI | |
$005|  compound Name (Library i) [Score| Formula | Intensity |Thweshold| o™ | ey T | (pom) | (min) | (min) M__Q_E
svev 31620384504 95% | C20H2803 | 265580 100 1317‘2111 317.2110 05 000 144 144 20% NA




Spectroscopic Data of the Known Compounds 12-39:

Pinusolide acid (12): pale yellow oil, [o]p? +45.0°(c 0.1, CDCl3). *H NMR (400 MHz, CDCls): 6 0.62 (3H, s, Me-20), 1.08 (1H, m, H-1a),
1.08 (1H, m, H-3a), 1.26 (3H, s, H-18), 1.32 (1H, dd, J = 13.4, 3.6 Hz, H-5), 1.56 (2H, m, H-2a, H-11a), 1.61 (1H, dd, J = 11.4, 3.5 Hz, H-9),
1.78 (1H, m, H-6a), 1.82 (1H, m, H-1b), 1.86 (1H, m, H-11b), 1.88 (1H, m, H-2b), 1.93 (1H, m, H-6b), 2.01 (1H, dd, J = 13.0, 4.0 Hz, H-8a),
2.13 (1H, m, H-12a), 2.19 (1H, m, H-3b), 2.45 (2H, m, H-8b, H-12h), 4.60 (1H, s, H-17a), 4.79 (2H, dd, J = 3.6, 1.6 Hz, Hz-15), 4.91 (1H, s,
H-17b), 7.12 (1H, t, J = 1.6 Hz, H-14); (+) ESIMS m/z 333 [M+H]", 355 [M+Na]".

Pinusolide (13): pale yellow oil, [a]o*°+36.0°(c 0.1, CDCl3). *H NMR (400 MHz, CDCls): 6 0.52 (3H, s, Me-20), 1.08 (2H, m, H-1a, H-3a),
1.20 (3H, s, H-18), 1.32 (1H, dd, J = 13.4, 3.6 Hz, H-5), 1.56 (1H, m, H-2a), 1.56 (1H, m, H-11a), 1.61 (1H, dd, J = 11.4, 3.5 Hz, H-9), 1.78 (1H,
m, H-6a), 1.82 (1H, m, H-1b), 1.86 (1H, m, H-11b), 1.88 (1H, m, H-2b), 1.93 (1H, m, H-6b), 2.01 (1H, dd, J = 13.0, 4.0 Hz, H-8a), 2.13 (1H, m,
H-12a), 2.19 (1H, m, H-3b), 2.45 (2H, m, H-8b, H-12b), 3.63 (3H, s, H-21), 4.60 (1H, s, H-17a), 4.79 (2H, dd, J = 3.6, 1.6 Hz, Hx-15), 4.91
(1H,s, H-17b), 7.12 (1H, t, J = 1.6 Hz, H-14), **C NMR (100 MHz, CDCl5): § 39.2 (C-1), 19.8 (C-2), 38.2 (C-3), 44.3 (C-4), 56.3 (C-5), 26.1
(C-6), 38.6 (C-7), 147.4 (C-8), 55.6 (C-9), 40.3 (C-10), 21.8 (C-11), 24.6 (C-12), 134.8 (C-13), 143.8 (C-14), 70.1 (C-15), 174.3 (C-16), 106.6
(C-17), 28.8 (C-18), 177.7 (C-19), 12.5 (C-20), 51.2 (OCHs); (+) ESIMS m/z 347 [M+H]", 369 [M+Na]".

16-Hydroxy-labda-8(17),13-dien-15,19-dioic acid butenolide (14): colorless oil, [a]o*° +42.0°(c 0.1, CDCls). *H NMR (400 MHz, CDCls): &
0.61 (3H, s, Me-20), 1.04 (2H, m, H-1a, H-3a), 1.26 (3H, s, H-18), 1.32 (1H, dd, J = 13.4, 3.6 Hz, H-5), 1.52 (2H, m, H-2a, H-11a), 1.57 (1H, dd,
J=12.4, 3.2 Hz, H-9), 1.72 (1H, m, H-6a), 1.78 (1H, m, H-1b), 1.82 (1H, m, H-11b), 1.83 (1H, m, H-2b), 1.85 (1H, m, H-6b), 2.01 (1H, dd, J =
13.0, 4.0 Hz, H-8a), 2.13 (1H, m, H-12a, H-3b), 2.40 (1H, m, H-12b), 2.45 (1H, m, H-8b), 4.52 (1H, s, H-17a), 4.92 (1H, s, H-17b), 5.88 (1H, s,

H-14), 6.00 (1H, s, H-16), 3C NMR (100 MHz, CDCls): § 39.2 (C-1), 19.8 (C-2), 37.8 (C-3), 44.5 (C-4), 56.2 (C-5), 26.1 (C-6), 38.6 (C-7),
73



147.2 (C-8), 55.7 (C-9), 40.6 (C-10), 21.0 (C-11), 26.8 (C-12), 170.2 (C-13), 117.3 (C-14), 171.5 (C-15), 99.3 (C-16), 106.8 (C-17), 28.9 (C-18),
183.2 (C-19), 12.7 (C-20); (+) ESIMS m/z 349 [M+H]", 371 [M+Na]".

7-Ox0-12a,13p-dihydroxyabiet-8(14)-en-18-oic acid (15): pale-yellow amorphous powder, [a]p?° +12.5 (¢ 0.1, MeOH). *H NMR (400 MHz,
CD0D): 5 0.95 (3H, s, Me-20), 1.03 (3H, d, J = 6.8 Hz, Me-16), 1.07 (3H, d, J = 6.8 Hz, Me-17), 1.27 (3H, s, Me-19), 3.91 (1H, br s, H-12),
6.83 (1H, br s, H-14), ®C NMR (100 MHz, CD;0D): 6 38.9 (C-1), 18.7 (C-2), 38.0 (C-3), 47.1 (C-4), 46.9 (C-5), 39.9 (C-6), 202.3 (C-7), 137.6
(C-8), 46.2 (C-9), 36.4 (C-10), 26.6 (C-11), 71.0 (C-12), 72.2 (C-13), 139.6 (C-14), 33.1 (C-15), 16.6 (C-16), 16.3 (C-17), 181.3 (C-18), 16.7
(C-19), 14.6 (C-20): (+) ESIMS m/z 351 [M+H]", 373 [M+Na]".

7-Ox0-138,15-dihydroxyabiet-8(14)-en-18-oic acid (16): pale-yellow amorphous powder, [o]o®® +17.5 (c 0.1, CDCl5). *"H NMR (400 MHz,
CDCly): 6 0.92 (3H, s, Me-20), 1.19 (3H, s, Me-19), 1.28 (3H, s, Me-16), 1.32 (3H, s, Me-17), 7.05 (1H, br s, H-14), *C NMR (100 MHz,
CDCl3): 6 37.8 (C-1), 17.8 (C-2), 36.8 (C-3), 45.9 (C-4), 44.1 (C-5), 38.6 (C-6), 202.6 (C-7), 137.5 (C-8), 51.5 (C-9), 35.4 (C-10), 18.6 (C-11),
32.0 (C-12), 72.6 (C-13), 139.2 (C-14), 75.0 (C-15), 23.9 (C-16), 24.7 (C-17), 182.2 (C-18), 16.2 (C-19), 14.5 (C-20); (+) ESIMS m/z 335
[M+H]", 357 [M+Na]".

7-Ox0-134,15-dihydroxyabiet-8(14)-en-18-oic acid (17): pale-yellow amorphous powder, [o]o® —17.5 (c 0.1, CDCls). *H NMR (400 MHz,
CDCls): 6 0.86 (3H, s, Me-20), 0.94 (3H, d, J = 6.8 Hz, Me-16), 0.97 (3H, d, J = 6.8 Hz, Me-17), 1.24 (3H, s, Me-19); (+) ESIMS m/z 335
[M+H]", 357 [M+Na]".

Abiesadine E (18): colorless oil, [a]p*° -27.0 (c 0.1, CDCls). *"H NMR (400 MHz, CDCls): 6 0.93 (3H, s, Me-20), 1.02 (3H, d, J = 6.8 Hz,
Me-16), 1.05 (3H, d, J = 6.8 Hz, Me-17), 1.29 (3H, s, H-19), 1.58 (2H, m, H,-2), 1.62 (1H, m, H-3a), 1.82 (1H, dd, J = 13.6, 3.6 Hz, H,-1), 2.05
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(2H, m, Hp-12), 2.11 (1H, dd, J = 14.1, 3.9 Hz, H-5), 2.22 (1H, dd, J = 12.8, 3.6 Hz, H-3b), 2.27 (1H, dd, J = 15.8, 14.1 Hz, H-6a), 2.42 (1H, dd,
J =158, 3.9 Hz, H-6b), 2.51 (1H, m, H-9), 2.86 (1H, sept., J = 6.8 Hz, H-15), 6.14 (1H, dd, J = 5.0, 2.4 Hz, H-12), 6.86 (1H, s, H-14), *C NMR
(100 MHz, CDCls): & 37.6 (C-1), 17.9 (C-2), 37.4 (C-3), 45.9 (C-4), 43.9 (C-5), 37.0 (C-6), 199.7 (C-7), 133.9 (C-8), 48.5 (C-9), 34.6 (C-10),
26.2 (C-11), 131.9 (C-12), 141.1 (C-13), 142.2 (C-14), 26.1 (C-15), 21.6 (C-16), 22.0 (C-17), 184.5 (C-18), 16.6 (C-19), 14.5 (C-20); (+) ESIMS
m/z 317 [M+H]", 339 [M+Na]".

Abiesanordine K (19): white amorphous powder, [0]o?°+8.0 (¢ 0.1, CDCls). *H NMR (400 MHz, CDCls): ¢ 1.17 (3H, s, Me-20), 1.28 (3H, s,
Me-20), 2.59 (3H, s, H-16), 4.85 (1H, br s, H-7), 7.38 (1H, d, J = 8.4 Hz, H-11), 7.86 (1H, dd, J = 8.4, 2.1 Hz, H-12), 7.94 (1H, d, J = 2.1 Hz,
H-14), *C NMR (100 MHz, CDCls): 6 38.1 (C-1), 18.4 (C-2), 37.4 (C-3), 46.6 (C-4), 39.3 (C-5), 30.6 (C-6), 67.7 (C-7), 136.0 (C-8), 154.6
(C-9), 39.2 (C-10), 124.8 (C-11), 128.1 (C-12), 135.4 (C-13), 131.2 (C-14), 198.2 (C-15), 26.6 (C-16), 183.5 (C-18), 16.3 (C-19), 24.1 (C-20);
(+) ESIMS m/z 317 [M+H]", 339 [M+Na]".

16-Nor-15-oxodehydroabietic acid (20): colorless oil, [a]p*° +47.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCls): 6 1.19 (1H, m, H-3a), 1.25 (3H,
s, Me-20), 1.29 (3H, s, Me-19), 1.33 (1H, m, H-1a), 1.54 (1H, m, H-1b), 1.56 (1H, m, H-6a), 1.75 (2H, m, H»-2), 1.80 (1H, m, H-3b), 1.87 (1H,
m, H-6b), 2.26 (1H, dd, J = 12.4, 2.4 Hz, H-5), 2.56 (3H, s, Me-16), 7.63 (1H, d, J = 8.4 Hz, H-11), 7.66 (1H, d, J = 2.0 Hz, H-14), 7.72 (1H, dd,
J = 8.4, 2.0 Hz, H-12), **C NMR (100 MHz, CDCls): § 37.7 (C-1), 18.4 (C-2), 36.6 (C-3), 47.3 (C-4), 44.2 (C-5), 21.5 (C-6), 29.9 (C-7), 135.4
(C-8), 155.5 (C-9), 37.6 (C-10), 124.6 (C-11), 125.8 (C-12), 134.5 (C-13), 129.2 (C-14), 198.2 (C-15), 26.6 (C-16), 183.2 (C-18), 16.3 (C-19),
24.8 (C-20); (+) ESIMS m/z 301 [M+H]*, 323 [M+Na]".

17-Nor-7,15-dion-8,11,13-abietatrien-18-oic acid (21): colorless oil, [¢]o*°+28.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCls): ¢ 1.19 (1H, dd,
J=12.8, 4.0 Hz, H-3a), 1.29 (3H, s, Me-20), 1.32 (3H, s, Me-19), 1.54 (1H, br d, J = 13.4 Hz, H-1b), 1.75 (2H, m, H»-2), 1.80 (1H, br d, J =
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12.8 Hz, H-3b), 2.33 (1H, br d, J = 13.4 Hz, H-1a), 2.42 (1H, dd, J = 16.8, 3.2 Hz, H-6a), 2.63 (3H, s, Me-16), 2.68 (1H, dd, J = 14.0, 3.2 Hz,
H-5), 2.86 (1H, dd, J = 16.8, 14.0 Hz, H-6b), 7.52 (1H, d, J = 8.4 Hz, H-11), 8.18 (1H, dd, J = 8.4, 2.0 Hz, H-12), 8.56 (1H, dd, J = 2.0 Hz,
H-14), **C NMR (100 MHz, CDCls): 6 37.7 (C-1), 18.4 (C-2), 36.6 (C-3), 47.3 (C-4), 45.2 (C-5), 38.5 (C-6), 199.5 (C-7), 132.4 (C-8), 161.0
(C-9), 37.8 (C-10), 124.6 (C-11), 134.8 (C-12), 136.5 (C-13), 128.5 (C-14), 198.2 (C-15), 26.6 (C-16), 182.2 (C-18), 16.3 (C-19), 24.8 (C-20);
(+) ESIMS m/z 315 [M+H]", 337 [M+Na]", 629 [2M+H]".

Methyl 13-acetyl-7-oxo-podocarpa-8,11,13-trien-15-oate (22): colorless oil, [0]o*+39.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCls): § 1.19
(1H, dd, J=12.8, 4.0 Hz, H-3a), 1.29 (3H, s, Me-20), 1.32 (3H, s, Me-19), 1.54 (1H, br d, J = 13.4 Hz, H-1b), 1.75 (2H, m, H,-2), 1.80 (1H, br d,
J=12.8 Hz, H-3b), 2.33 (1H, br d, J = 13.4 Hz, H-1a), 2.42 (1H, dd, J = 16.8, 3.2 Hz, H-6a), 2.65 (3H, s, Me-16), 2.68 (1H, dd, J = 14.0, 3.2 Hz,
H-5), 2.86 (1H, dd, J = 16.8, 14.0 Hz, H-6b), 3.69 (3H, s, OMe), 7.52 (1H, d, J = 8.4 Hz, H-11), 8.18 (1H, dd, J = 8.4, 2.0 Hz, H-12), 8.56 (1H,
dd, J = 2.0 Hz, H-14); (+) ESIMS m/z 329 [M+H]*, 327 [M-H] .

8(14)-Podocarpen-13-on-18-oic acid (23): pale yellow oil, [0]o®+12.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCl5): § 0.87 (3H, s, Me-20),
1.26 (3H, s, Me-19), 6.01 (1H, br s, H-14), *C NMR (100 MHz, CDCl5): 6 38.4 (C-1), 17.8 (C-2), 36.8 (C-3), 47.1 (C-4), 47.7 (C-5), 24.0 (C-6),
35.3 (C-7), 168.7 (C-8), 51.7 (C-9), 38.1 (C-10), 20.0 (C-11), 36.1 (C-12), 202.6 (C-13), 125.7 (C-14), 184.6 (C-18), 16.7 (C-19), 15.6 (C-20);
(+) ESIMS m/z 277 [M+H]", 299 [M+Na]".

Abiesanordine E (24): pale yellow oil, [¢]o?°+12.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCls): 6 0.86 (3H, s, Me-20), 1.26 (3H, s, Me-19),
2.35 (1H, m, H-12a), 2.42 (1H, s, H-12b), 2.58 (1H, dd, J = 14.0, 3.2 Hz, H-5), 2.64 (1H, dd, J = 12.8, 3.0 Hz, H-9), 4.39 (1H, br s, H-7), 6.01
(1H, br s, H-14), 3C NMR (100 MHz, CDCls): 6 37.9 (C-1), 18.0 (C-2), 36.5 (C-3), 46.5 (C-4), 41.4 (C-5), 31.5 (C-6), 71.2 (C-7), 163.0 (C-8),
47.3 (C-9), 38.9 (C-10), 20.1 (C-11), 36.5 (C-12), 201.0 (C-13), 128.1 (C-14), 184.0 (C-18), 16.5 (C-19), 14.9 (C-20); (+) ESIMS m/z 293

76



[M+H]", 315 [M+Na]".

8(14)-Podocarpen-7,13-dion-18-oic acid (25): pale yellow oil, [a]o?°+22.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCls): 6 0.97 (3H, s, Me-20),
1.30 (3H, s, Me-19), 2.37 (1H, m, H-12a), 2.50 (1H, dd, overlapped, H-5), 2.50 (1H, dd, overlapped, H-6a), 2.52 (1H, dd, J = 16.8, 14.0 Hz,
H-5), 2.56 (1H, dd, J = 13.6, 3.6 Hz, H-9), 2.66 (1H, br d, J = 15.8 Hz, H-12b), 4.39 (1H, br s, H-7), 6.01 (1H, br s, H-14); (+) ESIMS m/z 291
[M+H]", 313 [M+Na]".

7-Ox0-13-Hydroxy-podocarpa-8,11,13-trien-18-oic acid (26): pale yellow oil, [a]o?®+29.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCl3): 6
1.25 (3H, s, Me-20), 1.31 (3H, s, Me-19), 2.48 (1H, dd, J = 17.2, 2.4 Hz, H-124), 2.64 (LH, dd, J = 14.2, 2.4 Hz, H-5), 2.70 (1H, dd, J = 17.2,
14.0 Hz, H-9), 2.66 (1H, br d, J = 15.8 Hz, H-12b), 7.06 (1H, dd, J = 8.0, 2.0 Hz, H-12), 7.24 (1H, d, J = 8.0 Hz, H-11), 7.49 (1H, d, J = 2.0 Hz,
H-14), 3C NMR (100 MHz, CDCly): 6 37.2 (C-1), 18.1 (C-2), 36.9 (C-3), 46.1 (C-4), 43.6 (C-5), 36.5 (C-6), 199.4 (C-7), 131.4 (C-8), 148.0
(C-9), 37.7 (C-10), 125.1 (C-11), 112.8 (C-12), 154.5 (C-13), 122.3 (C-14), 182.7 (C-18), 16.1 (C-19), 23.6 (C-20); (+) ESIMS m/z 289 [M+H]",
311 [M+Na]", 577 [2M+H]", 599 [2M+Na]".

12a-Hydroxyabietic acid (27): pale-yellow amorphous powder, [a]p?° +32.0 (c 0.1, CDCls). *H NMR (400 MHz, CDCls): & 0.88 (3H, s, Me-20),
1.02 (1H, m, H-1a), 1.08 (1H, m, H-3a), 1.09 (3H, d, J = 7.2 Hz, Me-16), 1.11 (3H, d, J = 7.2 Hz, Me-17), 1.27 (3H, s, Me-19), 1.50 (1H, m,
H-2a), 1.82 (1H, m, H-11a), 1.92 (1H, m, H-1b), 1.94 (2H, m, H-2b, H-6a), 1.97 (1H, m, H-11b), 2.02 (1H, m, H-6b), 2.17 (1H, br d, J = 12.4 Hz,
H-3b), 2.21 (1H, dd, J = 13.5, 3.6 Hz, H-9), 2.35 (1H, dd, J = 13.5, 3.6 Hz, H-5), 2.42 (1H, sept., J = 7.2 Hz, H-15), 4.25 (1H, br s, H-12), 4.52
(1H, brs, H-7), 5.86 (1H, br s, H-14); (+) ESIMS m/z 319 [M+H]", 331 [M+Na]".

7-Ox0-13-epi-pimara-8,15-dien-18-oic acid (28): white amorphous powder, [0]o?® +65.0 (¢ 0.1, CHCI3). 'H NMR (400 MHz, CDCls): 6 1.00
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(3H, s, Me-20), 1.12 (3H, s, Me-17), 1.27 (3H, s, Me-19), 4.88 (1H, br d, J = 17.0 Hz, H-16a), 4.96 (1H, br d, J = 11.0 Hz, H-16b), 5.68 (1H, dd,
J =170, 11.0 Hz, H-15), *C NMR (100 MHz, CDCls): § 36.0 (C-1), 17.8 (C-2), 36.8 (C-3), 46.3 (C-4), 44.8 (C-5), 34.6 (C-6), 199.6 (C-7),
129.0 (C-8), 165.8 (C-9), 39.1 (C-10), 22.8 (C-11), 33.5 (C-12), 34.4 (C-13), 33.3 (C-14), 144.8 (C-15), 111.7 (C-16), 28.0 (C-17), 181.5 (C-18),
16.2 (C-19), 18.0 (C-20); (+) ESIMS m/z 317 [M+H]", 329 [M+Na]".

Piceanolactones A (29): white amorphous powder, [0]o?° +15.0 (c 0.1, CHCIl3). *H NMR (400 MHz, CDCls): 6 1.31 (3H, d, J = 7.2 Hz, Me-16),
1.31 (3H, d, J = 7.2 Hz, Me-17), 1.39 (1H, m, H-1a), 1.50 (1H, m, H-3a), 1.63 (3H, s, Me-20), 1.67 (3H, s, Me-19), 1.85 (2H, m, Hz-2), 2.18 (1H,
m, H-3b), 2.34 (1H, br d, J = 12.4 Hz, H-5), 3.04 (1H, sept., J = 7.2 Hz, H-15), 7.48 (1H, d, J = 8.0 Hz, H-11), 7.52 (1H, dd, J = 8.0, 2.0 Hz,
H-12), 8.18 (1H, d, J = 2.0 Hz, H-14); (+) ESIMS m/z 311 [M+H]", 621 [2M+H]".

Piceanolactones B (30): white amorphous powder, [o]p? +15.0 (¢ 0.1, CHCI3). *H NMR (400 MHz, CDCls): 6 1.61 (3H, s, Me-16), 1.61 (3H, s,
Me-17), 1.63 (3H, s, Me-20), 1.65 (3H, s, Me-19), 7.50 (1H, d, J = 8.0 Hz, H-11), 7.82 (1H, dd, J = 8.0, 2.0 Hz, H-12), 8.32 (1H, d, J = 2.0 Hz,
H-14); (+) ESIMS m/z 327 [M+H]", 653 [2M+H]".

Piceanolactones C (31): white amorphous powder, [o]p® +15.0 (c 0.1, CHCI5). *H NMR (400 MHz, DMSO-dg): 6 1.24 (3H, d, J = 7.2 Hz,
Me-16), 1.24 (3H, d, J = 7.2 Hz, Me-17), 1.34 (1H, m, H-1a), 1.50 (1H, m, H-3a), 1.56 (3H, s, Me-20), 1.59 (3H, s, Me-19), 1.85 (2H, m, H»-2),
2.11 (1H, m, H-3b), 2.22 (1H, br d, J = 12.4 Hz, H-5), 3.30 (1H, sept., J = 7.2 Hz, H-15), 7.06 (1H, s, H-11), 7.98 (1H, s, H-12), *C NMR (100
MHz, CDCls): 6 40.7 (C-1), 20.4 (C-2), 37.7 (C-3), 48.4 (C-4), 147.6 (C-5), 143.9 (C-6), 175.7 (C-7), 124.4 (C-8), 153.8 (C-9), 44.2 (C-10),
113.0 (C-11), 162.0 (C-12), 137.0 (C-13), 126.6 (C-14), 28.5 (C-15), 23.2 (C-16), 23.2 (C-17), 182.1 (C-18), 22.0 (C-19), 25.4 (C-20); (+)
ESIMS m/z 327 [M+H]", 349 [M+Na]".
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Dehydroabietic acid (32): pale yellow oil, [a]o?°+30.0°(c 0.1, CHCIs). *H NMR (400 MHz, CDCls): ¢ 1.19 (1H, dd, J = 12.8, 4.0 Hz, H-3a),
1.23 (3H, d, J = 7.2 Hz, Me-16), 1.23 (3H, d, J = 7.2 Hz, Me-17), 1.25 (3H, s, Me-20), 1.29 (3H, s, H-19), 1.54 (2H, m, H-1a, H-6a), 1.75 (2H,
m, H,-2), 1.80 (1H, m, H-3b), 1.87 (1H, m, H-6b), 2.26 (1H, dd, J = 12.4, 2.4 Hz, H-5), 2.33 (1H, br d, J = 13.5 Hz, H-1b), 2.92 (2H, m, H,-7),
2.94 (1H, sept., J = 7.2 Hz, H-15), 6.91 (1H, d, J = 2.0 Hz, H-14), 7.02 (1H, dd, J = 8.0, 2.0 Hz, H-12), 7.19 (1H, d, J = 8.0 Hz, H-11); (+)
ESIMS m/z 301 [M+H]", 323 [M+Na]".

12-Hydroxydehydroabietic acid (33): pale yellow oil, [a]p*+35.0°(c 0.1, CHCIs). *H NMR (400 MHz, CDCls): 6 1.22 (3H, s, Me-20), 1.25
(3H, d, J = 7.2 Hz, Me-16), 1.27 (3H, d, J = 7.2 Hz, Me-17), 1.29 (3H, s, H-19), 1.52 (1H, m, overlapped, H-6a), 1.52 (1H, dd, overlapped,
H-1a), 1.70 (1H, m, H-3a), 1.74 (2H, m, H,-2), 1.79 (1H, m, H-3b), 1.82 (1H, m, H-6b), 2.22 (1H, dd, J = 12.5, 2.2 Hz, H-5), 2.25 (1H, br d, J =
13.5 Hz, H-1b), 2.83 (2H, m, H»-7), 3.12 (1H, sept., J = 7.2 Hz, H-15), 6.64 (1H, s, H-11), 6.85 (1H, s, H-14), *C NMR (100 MHz, CDCls): 6
37.9 (C-1), 18.5 (C-2), 36.7 (C-3), 47.4 (C-4), 44.5 (C-5), 21.9 (C-6), 29.2 (C-7), 127.0 (C-8), 147.8 (C-9), 36.8 (C-10), 110.8 (C-11), 150.7
(C-12), 131.8 (C-13), 126.7 (C-14), 26.8 (C-15), 22.7 (C-16), 22.5 (C-17), 184.5 (C-18), 16.2 (C-19), 25.0 (C-20); (+) ESIMS m/z 317 [M+H]*,
339 [M+Na]".

15-Hydroxydehydroabietic acid (34): pale yellow powder, [a]o?° +16.5 (c 0.1, MeOH). *H NMR (400 MHz, CDCl5): d 1.24 (3H, s, Me-20),
1.31 (3H, s, Me-19), 1.50 (1H, m, H-1a), 1.52 (1H, m, H-6), 1.58 (6H, s, Me-16, 17), 1.60 (2H, m, H,-2), 1.70 (1H, m, H-3a), 1.82 (1H, m,
H-6b), 1.94 (1H, m, H-3b), 2.24 (1H, dd, J = 12.5, 2.2 Hz, H-5), 2.26 (1H, m, H-1b), 7.17 (1H, d, J = 2.0 Hz, H-14), 7.24 (1H, dd, J = 8.4, 2.0
Hz, H-12), 7.26 (1H, d, J = 8.4 Hz, H-11), 3C NMR (100 MHz, CDCly): § 38.5 (C-1), 18.2 (C-2), 37.1 (C-3), 47.3 (C-4), 45.3 (C-5), 22.1 (C-6),
30.5 (C-7), 136.2 (C-8), 148.2 (C-9), 37.3 (C-10), 124.2 (C-11), 122.9 (C-12), 147.7 (C-13), 125.7 (C-14), 71.3 (C-15), 32.5 (C-16), 32.5 (C-17),
180.8 (C-18), 17.1 (C-19), 25.2 (C-20): (+) ESIMS m/z 317 [M+H]", 329 [M+Na]".
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Abieta-8,11,13,15-tetraen-18-oic acid (35): white amorphous powder, [o]o® +55.0 (¢ 0.1, MeOH).*H NMR (400 MHz, CDCls): d 1.25 (3H, s,
Me-20), 1.29 (3H, s, Me-19), 1.50 (2H, m, H-1a, H-6a), 1.72 (1H, m, H-3a), 1.75 (2H, m, Hy-2), 1.80 (1H, m, H-3b), 1.84 (1H, m, H-6b), 2.14
(3H, br s, H-17), 2.25 (1H, dd, J = 12.4, 2.1 Hz, H-5), 2.33 (1H, br d, J = 13.5 Hz, H-1b), 2.94 (2H, m, H,-7), 5.04 (1H, br s, H-16a), 5.34 (1H,
br s, H-16b), 7.16 (1H, d, J = 2.0 Hz, H-14), 7.20 (1H, d, J = 8.0 Hz, H-11), 7.26 (LH, dd, J = 8.0, 2.0 Hz, H-12); (+) ESIMS m/z 299 [M+H]",
321 [M+Na]".

7-Oxocallitrisic acid (36): white amorphous powder, [¢]p?° +59.0 (¢ 0.1, CHCIls). *H NMR (400 MHz, CDCls): 6 1.26 (3H, d, J = 7.2 Hz,
Me-16), 1.27 (3H, d, J = 7.2 Hz, Me-17), 1.29 (3H, s, H-19), 1.30 (3H, s, Me-20), 1.35 (3H, s, Me-19), 1.60 (1H, m, H-2a), 1.78 (1H, m, H-2b),
1.82 (1H, m, H-1a), 1.88 (1H, m, H-3a), 1.93 (1H, m, H-1b), 2.39 (1H, dd, J = 17.4, 2.8 Hz, H-6a), 2.45 (1H, br d, J = 13.5 Hz, H-3b), 2.67 (1H,
dd, J = 14.0, 2.8 Hz, H-5), 2.82 (1H, dd, J = 17.4, 14.0 Hz, H-6b), 2.93 (1H, sept., J = 7.2 Hz, H-15), 7.41 (1H, d, J = 8.0 Hz, H-11), 7.51 (1H,
dd, J = 8.0, 2.0 Hz, H-12), 7.83 (1H, d, J = 2.0 Hz, H-14); (+) ESIMS m/z 315 [M+H]*, 629 [2M+H]".

15-Hydroxy-7-ox0-8,11,13-abietatrien-18-oic acid (37): pale yellow powder, [o]o® +16.5 (¢ 0.1, CHCI3). *H NMR (400 MHz, CDCls): 6 1.27
(3H, s, Me-20), 1.29 (3H, s, Me-19), 1.58 (6H, s, Me-16, 17), 1.68 (1H, m, H-1a), 1.80 (5H, m, H-1b, H,-2, H2-3), 2.42 (1H, dd, J = 17.0, 3.2 Hz,
H-6a), 2.68 (1H, dd, J = 13.5, 3.2 Hz, H-5), 2.86 (1H, dd, J = 17.0, 13.5 Hz, H-6b), 7.38 (1H, d, J = 8.4 Hz, H-11), 7.76 (1H, dd, J = 8.4, 2.1 Hz,
H-12), 8.06 (1H, d, J = 2.1 Hz, H-14), *C NMR (100 MHz, CDCls): 6 37.7 (C-1), 18.1 (C-2), 37.0 (C-3), 46.3 (C-4), 43.5 (C-5), 36.4 (C-6),
198.8 (C-7), 130.4 (C-8), 153.8 (C-9), 37.3 (C-10), 123.6 (C-11), 130.7 (C-12), 147.3 (C-13), 123.3 (C-14), 72.4 (C-15), 31.7 (C-16), 31.5
(C-17), 182.5 (C-18), 16.1 (C-19), 23.6 (C-20); (+) ESIMS m/z 331 [M+H]", 353 [M+Na]".

Methyl 15-hydroxy-7-oxo-dehydroabietate (38): pale yellow powder, [o]o®® +36.5 (c 0.1, CHCI3). *H NMR (400 MHz, CDCls): 6 1.29 (3H, s,
Me-19), 1.37 (3H, s, Me-20), 1.61 (6H, s, Me-16, 17), 1.63 (1H, m, H-1a), 1.80 (5H, m, H-1b, Hy-2, H-3), 2.40 (1H, dd, J = 17.0, 3.2 Hz, H-6a),
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2.42 (1H, dd, J = 13.5, 3.2 Hz, H-5), 2.75 (1H, dd, J = 17.0, 13.5 Hz, H-6b), 3.67 (3H, s, OMe-21), 7.38 (1H, d, J = 8.4 Hz, H-11), 7.75 (1H, dd,
J=8.4,2.1 Hz, H-12), 8.08 (1H, d, J = 2.1 Hz, H-14); (+) ESIMS m/z 345 [M+H]", 367 [M+Na]*, 689 [2M+H]".

Abiesadine O (39): pale yellow powder, [a]p?° +26.0 (¢ 0.1, CHCI3). *H NMR (400 MHz, CDCl3): 6 1.19 (3H, s, Me-20), 1.29 (3H, s, Me-19),
1.47 (1H, m, H-1a), 1.54 (6H, s, Me-16, 17), 1.66 (1H, m, H-6a), 1.68 (1H, m, H-3a), 1.72 (1H, m, H-2a), 1.80 (1H, m, H-2b), 1.92 (1H, m,
H-3b), 2.16 (1H, br dd, J = 17.0, 13.2 Hz, H-6b), 2.39 (1H, m, H-1b), 2.56 (1H, dd, J = 13.2, 3.2 Hz, H-5), 3.07 (3H, s, OMe), 4.75 (1H, br s,
H-7), 7.31 (1H, d, J = 8.4 Hz, H-11), 7.34 (1H, dd, J = 8.4, 2.0 Hz, H-12), 7.37 (1H, d, J = 2.0 Hz, H-14); (+) ESIMS m/z 347 [M+H]", 369
[M+Na]".
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