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Abstract: One undescribed diterpenoid acid and six compounds were isolated from the 95% ethanol fraction
of Pinus kesiya var. langbianensis (A.Chev.) Gaussen ex Bui resin by using various chromatographic methods,
including MCI Gel, Sephadex LH-20, ODS, silica gel and semi-preparative HPLC. The planar structures were
identified by spectroscopy methods (1D, 2D NMR, UV, IR, MS, etc.), and the absolute configuration of the new
compound was determined by ECD calculation. Compound 1 is a new compound, and compounds 2, 5-7 were
isolated from Pinus kesiya var. langbianensis (A.Chev.) Gaussen ex Bui for the first time.

Key words: Pinus kesiya var. langbianensis (A.Chev.) Gaussen ex Bui; rosin; diterpenoid acid; extraction and

separation; chemical composition

BEE A (Pinus kesiya var. langbianensis (A.Chev.)
Gaussen ex Bui) NIAF} (Pinaceae) A @AY, T 24k
KEZMAE, ESERNIENR, P IRES. RIEARE

Wk F19I: 2022-04-13; &1 1 3: 2022-05-09.

FEE0H : [E 5K AR TR (2017YFA0503900); [ 52 A% th 77 4 B} 2 3
SRBITE (81525026).

*JH HAE A Tel: 86-371-65962746, E-mail: wangyz@hactem.edu.cn;
Tel: 86-755-86172799, E-mail: yxcheng@szu.edu.cn

DOI: 10.16438/j.0513-4870.2022-0432

Y S R BE, TR PR, RS, BRI K
B, FANEER 125 HI AN, oy T SR A I AR
OB A R SRR AR R IR B T, et ST
Gty REHACE R UL R GBS . DA DR R
W, A I P B A 5 i 2 e B A R L R
e a L™ FA g R RA 7 R B HLAT AR I AE B
PUA U BE OB R B I 9% 45 77 T T AR E . R
T BE— 0 A B SRS K R S By, R



R TR RSP R T — AN BT TR © 2787 -

TN RE AL 2 AR, AT 7T L 95% L WEHB AL 2y
BIALEAR B 1 A IR L1 AN B A 2 AR R 2R AL &
YA, K, eSO EY), A5 2.5~T
RN R N LR R

Figure 1  Structures of compounds 1-7

FER518

WA RNE MR, o] -5.62 (¢ 0.11, MeOH),
HR-ESI-MS 45 th #E 73 5 1 U m/z 349.200 6 [M+H]’,
THEAE Y 349.201 0, HEW 43 1 A C, H,,O,, AEATEE
N To AN IR AE 202,238 nm A i R I IS0 .
LANGIE BORIEE R TE (3 445 cm ™) VHRIE (1 697 cm™)
AR B XUEE (1 651 em™) SEFFIEMR LI . L& P01 1)
'H NMR (CD,OD, 500 MHz) i (% 1) &7~ 1 AN XU
fEEf55 6, 6.51 (1H, s, H-14) N ER R HFEAE S
I [, 4.26 (1H, dd, J = 10.5, 5.4 Hz, H-7), 6,, 5.37 (1H,

d, J = 6.7 Hz, H-11)]. 1 MR F LA 5 06 6, 3.11 (1H,
d, J = 6.7 Hz, H-12) Fl 4 B 3L (145 5% [6, 1.62 (3H,
s, H-17), 1.13 (3H, s, H-16), 1.14 (3H, s, H-19), 0.69 (3H,
s, H-20)]. 4 #7$ "C NMR (CD,0D, 125 MHz) i }£-4%
A HSQC B &I, t AW 1 AFLE 20 0%, Ho 5. 198.6
(C-13) MHRIERE TUE, 9, 181.6 (C-18) NFRILRR(E Sk,
IS BB AS 5 70 N [0, 168.5 (C-8), 122.2 (C-14)],
1 C-8 AT [ Ak 2 AL # Al C-14 BN AL 22 A B 4E
DUA B AT B A0 B 3L B, — A& A RS 5 RPN E
AV IS 5 90N [0, 86.9 (C-15), 72.7 (C-7), 72.2
(C-11)]. b4k, fEFmEIZIX (60~10 2 [A]) B ML H] 13
ANRAS 5, 735 4 H RS 5 [0, 25.9 (C-16), 29.7
(C-17), 16.8 (C-19), 16.4 (C-20)]4 NI HF Z A5 5 [0,
38.2 (C-1), 19.2 (C-2), 38.1 (C-3), 37.2 (C-6)].3 MK H
TS5 [0, 47.6 (C-5), 55.5 (C-9), 53.1 (C-12)] A124
RS 5 [0 48.1 (C-4), 41.0 (C-10)]. ¥ LA %45 5
SR LR, R BG4 1 F pinyunins AP P 45 74 B
AMRER, FONER o f AOMEE G 6. —%
(1 XA AEFAA Y 11 C-7 Bl F2 TR, 31X — 55 ] LA E
HMBC i (2) # 5, 4.26 (H-7) 5 6. 37.2 (C-6), 168.5
(C-8), 122.2 (C-14) f-1E BIAH AE 5, LA KA i C-7
(0. 72.7) KM AR HE 2 5 BbAh, ka1 CH 5D
B B DA o, B ASVRTER IR 47 B A0 R A2 T 2088,
X— AT L 5, 5.37 (H-11) 5 5. 168.5 (C-8), 41.0 (C-
10), 53.1 (C-12), 198.6 (C-13).0,, 3.11 (H-12) 55, 72.2
(C-11), 122.2 (C-14), 86.9 (C-15), 25.9 (C-16), 29.7 (C-
17) £ 1E 1) HMBC # 5% {5 5 iE ¥, 5 4k, 'H-"H COSY
i rf H-1/H-2/H-3, H-5/H-6/H-7, H-9/H-11/H-12 £ {E ]
— RYHRAZ SR —BUESE T BA e AR4E DL 45
EHiE T AP T4

1B 0 1 A R R B R 8 I g3 A R R R
NOESY i (&l 3) #f & 1. R4 H-5 F1 Hb-6 5 SC kA
AT KA 8 B (s 106 = 12.9 Hz) FIWT HH H-5 B AL

Table 1 'H (500 MHz) and C (125 MHz) NMR data of 1 in CD,0D
Position Oy Oc Position Oy Oc

1 2.04-2.09 (1H, m) 382 10 41.0
1.30-1.35 (1H, m) 11 537 (1H,d,J=6.7 Hz) 72.2
2 1.66-1.73 (2H, m) 19.2 12 3.11 (1H, d, J = 6.7 Hz) 53.1
3 1.78-1.85 (1H, m) 38.1 13 198.6
1.66-1.70 (1H, m) 14 6.51 (1H, s) 122.2
48.1 15 86.9
5 2.18 (1H, dd, J = 12.9, 2.6 Hz) 47.6 16 1.13 (3H, s) 25.9
1.85-1.93 (1H, m) 372 17 1.62 (3H, s) 29.7
1.50-1.55 (1H, m) 18 181.6
7 4.26 (1H, dd, J = 10.5, 5.4 Hz) 72.7 19 1.14 (3H, s) 16.8
8 168.5 20 0.69 (3H, s) 16.4

2.05 (1H, s) 55.5
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Figure 3 Key NOESY correlation of compound 1

U H-7 AT Hb-6 (8 KA 5 5 20 C g, = 10.5 Hz) H
W H-7 NE TN H-11 M H-12 55Tk — S8 &
WHCJyy o= 6.7 Hz) FIWTH H-11 A1 H-12 42T [ AU,
BE—25 43 BT NOESY 1 & IH, 7647 T 75 70 M il 1r) 7 B 1)
CH,-20 5 CH,-19 f#{E /5%, CH;-20 55 H-11 %, H-5
5 H-7/H-9 £ £ M A5 5, $6W] H-5/H-7/H-9 7 T 311
T [7) 0, 1715 H,-20/H,-19/H-11/H-12 7 F 55—, [7] i ¢
F H-5/H-7/H-9 5 H,-20/H,-19 2 [f] ¥ % # NOESY #i
FA5 5, AT LA 52 H-5/H-7/H-9 N a B, H,-20/H,-19/
H-11/H-12 24 g 81}, B LA 7€ A0 #4 BL (4R*,5R %,
7S*OR*,10S*,11S*,12R*). b &0 1 48X 1 L i i@
i 7 (P (TDDFT ECD) it 515 5246 ECD *t bt
S 52 (1, 4£ TDDFT/B3LYP/6-31G (d,p) /K~ 1 H
SMD 2 I I I RS IE 5. 45 R S5 ECD
22 5 K98 (4R,5R,7S,9R,108,11S,12R) (1) il £& W) 45 ¢
I (Bl 4), B DAL E T AGE ) 1400 Ae) B 9 i 44
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= N, == Calof4S5STRIS,10R,11R,12S
1z
g of
S s R
k] T Y,
5 Vi,
= e
3 '
& =504
o T T 1
200 300 400

Wavelength / nm

N Rosin J.

SCIGER 4

TripleTOF 6600 Y i 24 AH €04 1% — 5 43 % ot 1% 1k
FHAY (AB SCIEX); F& 14 JE LC-52 78U 2 thi] #5 VAR 23
A (FEEELE AL T RHE A BR A 7]); Rudolph AP-1V 2 JiE
J6AX (3£ H Rudolph); Bruker AM-500 MHz #% i $£ % it
F 5 A% W LR (TMS 8 P A%, 48 [E Bruker 2 #);
Thermo EVO300 484} /% 5 7+ - Thermo Nicolet IS10
2L AN 1A (35 [ Thermo Scientific); RE-5210A 7 Jig
AR (BT ZR A A AL AR ), N-1100 2 Jie % 28 K
{X\EYEL4 CA-1116A AR A BEIE PR R (R 58 BEAKAX
BT IR A WD) JE 7 1820C AL 4l K ML (T KB JR K b
S ERAT).

MCI J A8 #1544 kL (H A =38 4 7]); Sephadex
LH-20 ¥ {4 #4 £} (Parmacia Biotech 23 #); ODS Jz 4]
FE RS 4 R) AR RE R (B SR (FF B TEAL T ),
YMC-Pack ODS-A -l %4 (250 mm x 20 mm, 10 pm);
Agela ODS £ il £ 4+ (250 mm x 10 mm, 5 um), it 4f
Je Ay BT AR RN AR 404k % S A PR A 7)o

MEERATEZEA BT REE, @M=
2R BOR BOR S € N RHEY S (Pinus kesiya
var. langbianensis (A.Chev.) Gaussen ex Bui) ¥4 fIg, #x
A5 CHYX0708, TRAF TR re H 125 24 K2 h 25 245 30
JR BRI T % .

1 E#EESE

¥4 25 kg A BRI S5, S 3 A AR B A T Bk VA 7 3 h
(3R, SR LG MR AR AR B A TR AL R AR
FE IR KA RE f F 95% LBEFE 0 T 1, B 22/ =i
W IR R R B, 3L 6.83 kg, 155 95% LEEERAL. 95%
LA B MCURE, H 227K R 45 (0:100~95:5) 6
BV i i, Mk 15 B Fr.Al (34.8 g)- Fr.A2 (119.1 g).
Fr.B (344.5 g).Fr.C (863.8 g) Al Fr.D (4 523 g). Fr.Al
(34.8 g) KHBELA: (4 cm x 43 cm), PLHEE-K (02100~
100:0) Ay B Mt FRI2EAT B0 BE B i, 753 Fr.A1-1~Fr.A1-7,
#Fr.A1-2 5Fr.A1-349F (17.3 g), L ODS ke, FF
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Figure 4 Experimental and calculated ECD curves of compound 1 and compound 5
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i — 7K 6 B e M (12 88~100:0), #& Yk #53 3| Fr.A1-2-1~
Fr.A1-2-10. Fr.A1-2-3 (1.5 g) i i &k €2 3% (200~
300 H; —& - 100:0~0:100), /KK 153 Fr.A1-
2-3-1~Fr.A1-2-3-10. Fr.A1-2-3-4 2 2 il £ 75 OB AH
(FFBE /K =38:62) 2lifth, N\ WA T (1, =
18.3 min; 2.78 mg). Fr.A1-2-5 (4.65 g) i i i b £ 3%
(200~300 H; & F k- FEE 100:0~0:100), #K X 14
F Fr.A1-2-5-1~Fr.A1-2-5-8. Fr.A1-2-5-4 2241 £
A (NG K =26:74) 4ith, N B HEW (4=
25.1 min; 4.70 mg). Fr.A1-2-6 (1.92 g) i i i b 0 33
(200~300 H; & F k- FEE 100:0~0:100), fK X 14
B Fr.A1-2-6-1~Fr.A1-2-6-5, Fr.A1-2-6-2 K IR & h %
TLC. - il % & 80 AH (PR EE DK = 77:23) 44k, rh
OB AL A2 (¢, = 25.7 min; 25.40 mg). Fr.Al1-2-8
(498 mg) i fik g # f4il% (200~300 H ; 50 H e — S
100: 0~0:100), ¥ /X 43 £ Fr. A1-2-8-1~Fr. A1-2-8-8,
Fr.A1-2-8-6 & TLC. - il #% = R AH (H B /K = 85:
15) 2k, o> B A& 4 (1, = 42.0 min; 5.26 mg).
Fr.A1-4 (1.15 g) it BEJRAE, MKIR1S 2 Fr.A1-4-1~Fr.Al-
4-5, Fr.Al1-4-1(0.95 g) if #E fi A 1% (200~300 H ;
AU BE-HEE 100:0~0:100), KIS Fr.A1-4-1-1~
Fr.A1-4-1-9, Fr.A-4-1-5 2 TLC. -] %% & ZOBAH (F
fi 7K = 83:17) S AL &4 3 (¢, = 22.6 min; 9.66 mg).
Fr.A1-4-2 (96.7 mg) £ - il % & 2O A (B K =
72:28) 4ith, NH B HAE Y6 (4, = 12.3 min;
2.13 mg). Fr.B (344.5 g) {k#id MCIfE )X . ODS A 4
it 753 Fr.B-5-6-9. Fr.B-5-6-9 (152.2 mg) £ TLC. ¥}
Bl &R (B2 K =75:25) 4life, BEMLEDS (1=
12.0 min; 7.24 mg).
2 HEHEE

a1 EEMIRY; [a]? -5.62 (¢ 0.11, MeOH);
UV (MeOH) 2 (log &) 202 (3.51)- 238 (3.58) nm; IR
v, 3444.2932.1697.1651.1197.1 134 cm™; '"H NMR
(CD,OD, 500 MHz) #1"C NMR (CD,0D, 125 MHz) %
P& W% 1; 1E B ¥ HR-ESI-MS m/z 349.200 6 [M+H]"
(HH5AE N C,H,,04", 349.201 0).

th&2  EEE R, ESI-MS m/z 333 [M+H]', 7
T N C,H,0,. 'HNMR (CDCI,, 500 MHz) d,, 6.17
(1H, s, H-11), 5.24 (1H, d, J = 6.8 Hz, H-14), 2.99 (1H,
d, J = 6.7 Hz, H-13), 2.51~2.37 (2H, m, H-7), 2.09~
2.11 (2H, m, H-5, H-8), 2.00 (1H, m, H-1a), 1.80 (1H,
m, H-3a), 1.61~1.70 (4H, m, H-2a, H-2b, H-3b, H-6a),
1.59 (3H, s, H-16), 1.56~1.58 (1H, m, H-6b), 1.35 (1H,
m, H-1b), 1.15 (3H, s, H-17), 1.12 (3H, s, H-19), 0.65
(3H, s, H-20); °C NMR (CDCl,, 125 MHz) 6, 37.3 (C-

1), 18.1 (C-2), 37.0 (C-3), 47.3 (C-4), 48.8 (C-5), 27.1
(C-6), 37.6 (C-7), 56.1 (C-8), 164.3 (C-9), 40.4 (C-10),
125.7 (C-11), 196.5 (C-12), 51.4 (C-13), 70.7 (C-14),
85.7 (C-15), 25.7 (C-16), 29.7 (C-17), 184.0 (C-18),
16.2 (C-19), 16.2 (C-20), VA L34 5 ek s A —
2, i€ 4544 pinyunins A

a3 AT EE R, ESI-MS m/z 317 [M+
H]', 7138 C,)H,,0,. 'H NMR (CD,0D, 500 MHz)
0, 7.18 (1H, overlapped, H-11), 7.18 (1H, overlapped, H-
12), 7.10 (1H, s, H-14), 2.87 (2H, m, H-7), 2.34 (1H, m,
H-la), 2.17 (1H, dd, J = 12.3, 1.5 Hz, H-5), 1.77~1.90
(3H, m, H-2a, H-3a, H-6a), 1.60~1.72 (2H, m, H-2b,
H-3b), 1.53 (1H, m, H-6b), 1.48 (6H, s, H-16/H-17), 1.42
(1H, m, H-1b), 1.25 (3H, s, H-19), 1.19 (3H, s, H-20);
“C NMR (CD,0D, 125 MHz) J,. 39.5 (C-1), 19.5 (C-2),
38.1 (C-3), 49.0 (C-4), 46.6 (C-5), 22.9 (C-6), 31.3 (C-
7), 135.5 (C-8), 148.9 (C-9), 38.1 (C-10), 123.2 (C-11),
126.0 (C-12), 147.6 (C-13), 126.0 (C-14), 72.8 (C-15),
31.8 (C-16), 31.9 (C-17), 183.2 (C-18), 17.2 (C-19),
19.7 (C-20), LA b &l 5 Sk i 2 A — 2, #lE
¢4 15-hydroxydehydroabietic acid.

th&4 Bk R, ESI-MS m/z 315 [M+H]', 4
A C, H,,0,- 'HNMR (CD,0OD, 500 MHz) 6,, 7.82
(1H, d, H-14, J = 1.8 Hz), 7.50 (1H, dd, H-12, J = 8.1,
1.8 Hz), 7.41 (1H, d, H-11, J = 8.1 Hz), 2.94 (1H, m, H-
15), 2.60~2.85 (2H, m, H-6), 2.45 (1H, d, J = 12.8 Hz,
H-5), 2.38 (1H, m, H-1a), 1.75~1.95 (3H, m, H-2a, H-
3a, H-3b), 1.58~1.62 (2H, m, H-1b, H-2b), 1.35 (3H, s,
H-19), 1.30 (3H, s, H-20), 1.26 (3H, d, J = 6.9 Hz, H-
16), 1.26 (3H, d, J = 6.9 Hz, H-17); "C NMR (CD,0D,
125 MHz) d.. 38.9 (C-1), 19.2 (C-2), 38.6 (C-3), 47.5 (C-
4), 45.5 (C-5), 37.9 (C-6), 200.9 (C-7), 131.6 (C-8),
155.1 (C-9), 38.5 (C-10), 125.2 (C-11), 134.2 (C-12),
148.2 (C-13), 125.6 (C-14), 34.9 (C-15), 24.2 (C-16),
24.2 (C-17), 181.3 (C-18), 23.8 (C-19), 16.8 (C-20), LA
O 5 SR R TE B AR — B 1 E S YN T-oxo-
callitrisic acid.

&S5 AR, ESI-MS m/z 279 [M+Na]', 4>
+: A CH,,0,. 'HNMR (CD,0D, 500 MHz) 5, 7.50
(2H, d, J = 7.3 Hz, H-2', H-6'), 7.42 (2H, t, J = 7.4 Hz,
H-3', H-5"), 7.37 (1H, m, H-4"), 5.94 (1H, d, J = 2.1 Hz,
H-8), 5.91 (1H, d, J = 2.1 Hz, H-6), 5.47 (1H, dd, J =
12.7, 3.0 Hz, H-2), 3.10 (1H, dd, J = 17.1, 12.8 Hz, H-3),
2.78 (1H, dd, J = 17.1, 3.1 Hz, H-3); "C NMR (CD,0D,
125 MHz) 6, 80.5 (C-2), 44.2 (C-3), 197.3 (C-4), 164.7
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(C-5), 97.2 (C-6), 168.4 (C-7), 96.2 (C-8), 165.5 (C-9),
103.4 (C-10), 140.4 (C-1"), 127.3 (C-2', C-6"), 129.7 (C-
3', C-5"), 129.6 (C-4"). It th e e 5 (o)X -38.33
(c 0.10, MeOH), UL}z ECD i1 5 (Kl 4) #i 52 T S Ak
T2, DL 5 SRR TE B AR — B et SN
pinocembrin.

th&¥e HEMIEA, ESI-MS m/z 169 [M+H], 43
T 3N CH0,. 'HNMR (CD,0D, 500 MHz) J,, 7.58
(1H, m, H-2), 7.57 (1H, m, H-6), 6.85 (1H, d, J = 8.7 Hz,
H-5),3.91 (3H,s,3-OCH,). “C NMR (CD,0OD, 125 MHz)
J. 123.8 (C-1), 114.5 (C-2), 147.2 (C-3), 151.2 (C-4),
112.3 (C-5), 123.9 (C-6), 168.8 (C-7), 54.9 (C-OCH,)-
DA 5 SR R aE A — 2 e LA E R

&7 E K, ESI-MS m/z 153 [M+H], 4
T A CH,0,- 'H NMR (CD,0D, 500 MHz) J,, 9.77
(1H, s, -CHO), 7.46 (H, m, H-6), 7.44 (H, m, H-2), 6.96
(1H, d, H-5, J = 8.0 Hz), 3.94 (3H, s, -OCH,). "“C NMR
(CD,0OD, 125 MHz) d. 131.1 (C-1), 111.1 (C-2), 148.8
(C-3), 154.7 (C-4), 115.7 (C-5), 127.9 (C-6), 56.3
(-OCH,). PA %l 5 SOk i i e A — 3, i e b &
YT B
3 ECDit®E

AR A S I 245 g AL 2 @ it (TDDFT
ECD) i 55256 ECD % Eb ki iE 1. B AL& 4 1 AN
AW S5 IR 5 N Gaussview 6.0.16 B AF 1 11
MMFF94s 2 /%, f# ] 10 kcal-mol™ ) fiE 5 & #E 17 H &
R o X WOk AR A4 G M8 A Gaussian 16 3 A
HEAT AL B3LYP/6-31G (d,p), itk )5 I# 5 7E B3LYP/
6-31G (d,p) /K7 '~ LA FHBE 99 713647 ECD U5, SR )5
7E SpecDis 1701 #2F i %f ECD i1 5 25 Rt A7 & .

e Bk T2 A FEAKHL R RS SRR i XA
KA TR S W ECD T HANS RS R RIE NS S5
S S, R R 2 R T AR AR B 0 T A R B R Y
W EAE R

FET S 38 P R & v R .
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