- 1444 - 2% %R Acta Pharmaceutica Sinica 2022, 57(5): 1444 1447

ABFF— IR EHZERE=

xR O®EL UK, IEFET

(1. AR RZEZG B, (AR 5rrd 250012; 2. AL RMBHS K2R 5 25 24, Bt RiH 712100)

FEEE: 50 7L WA 2 07, AR SR PR R R € 1 R s RO €3 LA 95% L BERE h oy AR 21 2 M &
Yy, i3 IRVUV . NMR Fl HR-ESI-MS &5 77 0 Lt A7 S5 ¥ i dfr, F 65 B ECD o1 S8 e H 40 A 1Y, 435l 22 Ta-F2
H:-3,11- AL -H % -8,24- T H-21-1R (1) A 218-F8 5L -3- 4 E - 10- B AL -4- AL B R (2), P& L2 Fib &4, 1k
H W12 915 UK T ECD TR 8 L4 M 2L A &0

KR FUA, VIR =0, Ta-F24E-3, 11- - Hix-8, 24- )%-21-

FEDES: R284 XHERFRIRAS: A NEHS: 0513-4870(2022)05-1444-04

A new tirucallane-type triterpene from the gum resin of
Boswellia carterii
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Abstract: Two compounds were isolated from 95% ethanol extract of the gum resin of Boswellia carterii by
silica gel column chromatography (CC) and high-performance liquid chromatography (HPLC). Their structures
were identified with IR, UV, NMR and HR-ESI-MS spectroscopic data as 7a-hydroxy-3,11-dioxo- tirucalla-8,24-
dien-21-oic acid (1) and 215-hydroxy-3-acetyl-11-keto-5-boswellic acid (2). In addition, their absolute configura-
tions were also identified by ECD calculations. Among them, compound 1 is a new compound and the absolute
configuration of compound 2 is confirmed by ECD calculation for the first time.
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Figure 1  Structures of compounds 1-2
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3, 5.11 (1H, t, J = 7.2 Hz, H-24) F1 LA™ HE 48 11 K FF 3 o
T15%5 6, 4.30 (IH, brs, H-7), fEHL01 R 6, 1.2~2.7 2
[ & 2 AN H A8 0 F R AR AR5 115 5. °C NMR
B0 i 30 Mk {5 5, 454 DEPT MIHSQC &1, L&
A 7AHFE 8N H R 5N R T SRR 3 AN Bk
SR (0. 180.1. 6, 202.6 Fl 5, 211.0), 4tk I 3 oy H iz
BB DU IR =i KA 51«

£ HMBC it 7 (1d 2), d, 1.12 (3H, s, CH,-19) 5
C-1.C-10.C-9 (6. 140.2) F1 C-5#H % 6, 1.07 (3H, s,
CH,-30) 5 C-8 (d, 160.9).C-13.C-14 i1 C-15 #15¢; H.
H-12 5 C-11 (6, 202.6) AH%; Hiltb#fi € C-8.C-9 1 C-11
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H-6 # 2%, H-6 5 §,, 4.30 (H-7) AH 5%, #i 4l OH % 7F
C-7fi & . NOESY i (|4 3) CH,-18 5 H-20 4
5%, H-5 5 CH,-28 #1 5%; H-2a 5 CH,-19. CH,-29 #f ¢,
CH,-19 55 CH,-30 #1 5%, CH,-30 15 H-12a fil H-17 4 5%,
HH-75 CH,-30 fA EAH K5 5, KW 7-OH A a 14 Y,
WA 2 FLA O 2540 O Ta-F2 36-3,11- — B k- H 122 -8,24-
THE-21-1R . AN, 1ZAGE M CD i |, 7E 250 nm Al
289 nm 7K IE Cotton 24 5. (1 4), 1 H 3L 5256 ECD i
AT ECD M Zk AWy &, i — D e AR R YRy
(5R,7R,10S,13S,14S,17S,20S)-7a- 5 56 -3,11- - Hii 3 -1
%-8,24- " I#5-21-1% .

& W2, B EE RS B (TR, 15 S 164~
166 °C, [a]%: +47.1 (c 0.5, CH,OH). #% ¥ L HR-ESI-
MS m/z: 527.337 7 [M-H] ™~ (C,,H,,O, i1 5 {f }527.337 2),

Table 1 'H NMR (400 MHz in CD,0OD) and 5C NMR (100 MHz
in CD,0D) spectroscopic data of compound 1

No. O, Jin Hz O
la 1.62m 35.3
1b 2.58m

2a 243 m 35.1
2b 2.65m

3 211.0
4 47.6
5 2.36 m 454
6a 1.28m 30.5
6b 1.72m

7 4.30brs 65.1
8 160.9
9 140.2
10 38.6
11 202.6
12a 2.23d(18.4) 50.1
12b 2.55d (18.4)

13 47.6
14 52.0
15a 1.47m 30.1
15b 248 m

16a 1.47m 27.3
16b 2.08 m

17 2.24m 48.2
18 1.00s 18.1
19 112s 18.6
20 2.33m 45.4
21 180.1
22a 1.56 m 335
22b 156 m

23 1.97m 26.9
24 5.11t(7.2) 124.7
25 133.1
26 1.68s 25.8
27 1.60s 17.7
28 1.13s 28.1
29 1.06 s 21.1
30 1.07s 25.9

Figure 2 The key HMBC correlations of compound 1
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Figure 3 The key NOESY correlations of compound 1
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Figure 4 Experimental and calculated ECD spectra for com-
pound 1
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Figure 5 Experimental and calculated ECD spectra for com-

pound 2
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TG 52 X (BB M F] Anton Paar); Nicolet iN10 %Y .43
21 415 % AL (48 [E Thermo Fisher 2 &]); LTQ-Orbitrap
XL B 4% (#4 [F Thermo Fisher 23 7]); Bruker Avance
AVI1-400 #Z G 4R (45 [E Bruker 24 7); Agilent 1200
B i OB B A (35 [ Agilent 24 ). 6 RERE i
(100~200 H F1200~300 H) 1 i 2 4 3t £ JiX GF,,
(7 B Pe b ) B B A Bk (PE) L8 LB
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1 ERSH

FLAF 4.50 kg, 4 5 FH 95% £ BEFEEL 4 9k, B IR
2 h, A HFRBOR G, % B OE F115 2R 3.21 kg.
00 1.97 kg2 B N L1 LR A )5 FH 1% NaOH 33 A8
BOOF AR, & )5 15 7L & A =05 iR 2897 5 660.45 g.
B 32 & 50.00 g, ] 200~300 H ek fist # €0 3 3k 47 40 55,
LA i Bk - 2. % 2 16 (100:0, 99:1, 98:2, 97:3, 96:4,
95:5,90:10, 80:20 F150:50) ¥ it 7347 70 55, 155
25 N1 Fr.l~Fr.25, Fr.22 % FRE A (i, DL PE-
EtOAc #ll CH,Cl,~CH,OH #f & & it J5 , 3L 43 /% 15 4> WE.
Y5y Fr.22-1~Fr.22-15. Fr.22-9 23 /4§ Y HPLC 4li{k,
(I B AR K VR 90% CH,CN F1 60% CH,CN, il 3% K
247 nm; JLIE 1.5 mL-min™; 4R & B 18] 4531 4 15 min f1
38 min) 15 #4k &4 1 (2.48 mg). Fr.22-10 A FE 45t
PI I HPLC 44k (L ) AH 1 X 79 90% CH,CN 71 60%
CH,CN, #& Il % 1 247 nm; ¥ 3% 1.5 mL-min™; £r B 5
5] 43 5] 24 14 min F134 min) 5284L-& 4 2 (2.84 mg).

2 HHLE

&ML Atk E R KR, HR-ESI-MS m/z:
519.289 1 [M+CI]~ (C,,H,,O.Cl it 5 { & 519.279 9),
483.311 4 [M-H]~ (C,,H,,O, it 5 18/ 483.311 0); [a]Z
+26.4 (c 1.0, CH,OH); UV (CH,OH) 4., (log ¢&): 250
(1.16) nm; ECD (c 1.05x10° mol-L*, CH,OH) 2 (A¢):
250 (+21.12) nm.289 (+10.66) nm; IR (KBr) v,,: 3 427,
2934.1700.1657 cm™; "H NMR F1°C NMR % & I,
#1.



B SEAE: FLAE T — RS b T =

- 1447 -

th&W2 Atk K, HR-ESI-MS m/z: 527.337 7
[M-H] ~ (C,H,,O, it 5 {8 ¥ 527.337 2); f# ri 164~
166 °C; [o]® +47.1 (c 0.5, CH,OH); UV (CH,OH) 2,
(log &): 247 (1.24) nm; ECD (c 1.05x10° mol-L™*, CH,OH)
A (Ag): 250 (+10.72) nm; IR (KBr) v, .: 3 448.2 970,
2927.2872.1740.1670.1658.1232 cm™; 'H NMR
(400 MHz, CDCL,) 6: 5.55 (1H, s, H-12), 5.31 (1H, brs,
H-3), 3.41 (1H, m, H-21), 2.43 (1H, s, H-9), 2.09 (3H,
CH,C00), 1.37 (3H, s, CH,-27), 1.24 (3H, s, CH,-23),
1.20 (3H, s, CH,-26), 1.15 (3H, s, CH,-25), 1.00 (3H, s,
CH,-28), 0.98 (3H, s, CH,-30), 0.80 (3H, d, J = 6.4 Hz,
CH,-29); *C NMR (100 MHz, CDCI,) §: 34.6 (C-1),
23.5 (C-2), 73.1 (C-3), 46.4 (C-4), 50.4 (C-5), 20.4 (C-6),
32.7 (C-7), 45.2 (C-8), 60.4 (C-9), 37.4 (C-10), 196.6 (C-
11), 130.7 (C-12), 164.1 (C-13), 44.4 (C-14), 26.7 (C-
15), 26.7 (C-16), 39.1 (C-17), 58.5 (C-18), 39.0 (C-19),
37.3 (C-20), 78.3 (C-21), 38.9 (C-22), 23.8 (C-23),
179.6 (C-24), 13.3 (C-25), 18.3 (C-26), 20.6 (C-27),
21.3 (C-28), 17.3 (C-29), 24.9 (C-30), 20.8 (CH,COO0),
170.2 (CH,COO). A4 L EH#E, 454 225 k™,
EE YN 215- 53 -3- W Ik -11- PR I -B-FL R

EE TRAk: B 3E EE A T L E MR R 5
WA R S e A S EE . sk R E AT AL
FIA W) 2 11 ECD B 15, e x2S g bl
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