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LA A MBI Y) R I A B Boswellia
carterii Birdw. R IE . =77 T 2005 A 0 2 5 HLA
WEEMEE . IEAM A R e A ) Bk FL AW B.
bhaw-dajiana Birdw. X B L & W B. neglecta M.
Moore 5H0M . IALTHBIITTEY], L EPRIAA
1 A & ) FAT TR AR FIRUGS b6 40 A7 4T 48 5
SAESRETE SRR, S SPE TR
HH TR i A7 OB AR By o ASURERZ R H] 22
EAERR, R RFLA BRI & O, 5
HAAE 14 MeEW, DNEEN - TR
(o-amyrin, 1), B-FLHMR (B-boswellic acid, 2).
LW 1la-F A IE-B-A AR (acetyl 11o-methoxy-
B-boswellic acid, 3). 11-FkIE-B-FLHFMR (11-keto-B-
boswellic acid, 4). AL 11-FRIE-B-FAL AR (acetyl
11-keto-p-boswellic acid, 5). 9, 11-Z:5-B-FL &% (9,
11-dehydro-B-boswellic acid, 6). ZEE a-FLA&RA
LT B-FLEHFMR (acetyl o-boswellic acid 1 acetyl
B-boswellic acid, 7). a-FL &M (a-boswellic acid,

Y HER: 2010-11-02
BEEWH: ) RAPELRLH (2009420)

8). 9, 11- L5 -a-FL&KME (9, 11-dehydro-o-boswellic
acid, 9). a-ZBMNIA IR (a-acetyl elemolic acid,
10). 3a-FAHEHI%-8, 24- " 45-21-78 (3o-hydroxy-
tirucalla-8, 24-dien-21-oic acid, 11). #i 7 i iR
(elemonic acid, 12). 3a-FEFEHZkE-7, 24- - 45-21-
12 (3a-Hydroxytirucalla-7, 24-dien-21-oic acid, 13)+
o-FEM R H e Ca-glyceryl palmitate, 14).
1 A0 A

R I HR P 5 A4 Bruker ARX 300 NMR
spectrometer A1 Bruker ARX 600 NMR Spectrometer,
TMS AR JFiEACh Shimadzu GCMS—QP5050A.,
Agilent 1100 SL, Autospec-Ultima ETOF. &% 41
i (200~300 H) 2 3% AR Hy GFasq W
T35 BigvEtb 1) ;. ODS. Sephadex LH-20 T
GE Healthcare.
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TRAT TP BH 25 RE K2 h 2522 Bt
2 ERS5HE

AEWNE 1 kg, SMG, LSEG AT 3
U B IF 3 WU, R4 T, 13RH 678 g.
B TR (3 (200~300 HD 2385, LUAT k-
AR LR RE BRI, g2 ANBR R BT & 9, 14
2 TR Sephadex LH-20 & A ODS JFjch:
ik 3, HELS A AEY 118 mg). 2(6 mg).
3 (7mg). 4 (5mg). 5 (1700mg). 6 (8 mg). 7
(3432 mg). 8 (9mg). 9 (§ mg). 10 (3173 mg).
11 (7 mg). 12 (1 500 mg)+ 13 (9 mg). 14 (30 mg)-
3 HMEE

WEY 1. AEEER K CONED, 10%68R
LTI B 405 . "TH-NMR (300 MHz, CDCl5)
8:0.79 (6H, s), 0.80 (3H, s), 0.96 (3H, s), 1.00 (6H, s),
1.01 (3H, s), 1.07 (3H, s), 3.25 (1H, dd, J = 10.1, 4.5
Hz, H-3), 5.31 (1H, br s, H-12); "*C-NMR (75 MHz,
CDCly) 6: 38.8 (C-1), 27.3 (C-2), 79.1 (C-3), 38.8
(C-4), 55.2 (C-5), 18.3 (C-6), 32.9 (C-7), 40.0 (C-8),
47.7 (C-9), 36.9 (C-10), 23.3 (C-11), 124.4 (C-12),
139.6 (C-13), 42.0 (C-14), 28.7 (C-15), 26.6 (C-16),
33.7 (C-17), 59.1 (C-18), 39.6 (C-19), 39.6 (C-20), 31.2
(C-21), 41.5 (C-22), 28.1 (C-23), 15.6 (C-24), 15.6
(C-25), 16.9 (C-26), 233 (C-27), 28.1 (C-28), 17.5
(C-29), 21.4 (C-30). LI EXd 5 scikgraE —=),
WS ERAD 1R o- T 2.

e 2. LEES AR, 10%0ER I
W 205 . "TH-NMR (300 MHz, CDCls) d: 0.80
(6H, s), 0.90 (6H, s), 1.04 (3H, s), 1.09 (3H, s), 1.35
(3H, s), 4.08 (1H, br s, H-3), 5.14 (1H, br s, H-12);
BC-NMR (75 MHz, CDCls) 6: 33.9 (C-1), 26.2 (C-2),
70.7 (C-3), 47.3 (C-4), 49.1 (C-5), 19.7 (C-6), 33.1
(C-7), 40.0 (C-8), 46.8 (C-9), 37.5 (C-10), 23.4
(C-11), 124.5 (C-12), 139.6 (C-13), 42.3 (C-14), 26.5
(C-15), 28.1 (C-16), 33.8 (C-17), 59.2 (C-18), 39.7
(C-19), 39.6 (C-20), 31.3 (C-21), 41.5 (C-22), 24.2
(C-23), 182.7 (C-24), 13.3 (C-25), 16.9 (C-26), 23.2
(C-27), 28..8 (C-28), 17.4 (C-29), 21.4 (C-30). LA %k
5 Sk ARoE — 3, SR A Y 2 h B-ILE R

W) 3. Totakh il CAERD, 10%6iR £ B
WO N 200, EI-MS m/z: 528 [M]', 496, 323, 248
(100), 119. "H-NMR (300 MHz, CDCl;) d: 0.81 (3H,
s, Me-28), 0.90 (3H, d, J = 5.8 Hz, Me-29), 0.93 (3H,

s, Me-30), 1.03 (3H, s, Me-25), 1.09 (3H, s, Me-26),
120 (3H, s, Me-27), 1.24 (3H, s, Me-23), 2.06
(CH;CO), 3.28 (3H, s, CH30), 3.82 (1H, dd, J = 9.0,
3.0 Hz, H-11), 5.28 (1H, br s, H-3), 5.36 (1H, d, J =
3.0 Hz, H-12); "C-NMR (75 MHz, CDCl3) &: 35.6
(C-1), 23.7 (C-2), 73.2 (C-3), 46.7 (C-4), 50.4 (C-5),
19.4 (C-6), 33.1 (C-7), 42.2 (C-8), 51.4 (C-9), 38.5
(C-10), 77.0 (C-11), 124.0 (C-12), 143.5 (C-13), 42.8
(C-14), 26.6 (C-15), 27.9 (C-16), 33.6 (C-17), 58.6
(C-18), 39.5 (C-19), 39.3 (C-20), 31.1 (C-21), 41.3
(C-22), 24.0 (C-23), 182.2 (C-24), 14.4 (C-25), 18.1
(C-26), 22.4 (C-27), 28.7 (C-28), 17.3 (C-29), 21.3
(C-30), 54.5 (CH;0), 170.4 (CH5CO), 21.3 (CH;CO).
PAE Kt 5 scmkisoE — 80, Mk am 3 vz
1 110~ FHAAHE-B-FL & 1R -

e 4. TCEEHT AR, 10%6 R L%
WA G5, "H-NMR (300 MHz, CDCl3) 8: 0.79 (3H,
d, J=6.3Hz),0.82 (3H, s), 0.94 (3H, s), 1.13 (3H,
s), 1.18 (3H, s), 1.31 (3H, s), 1.35 (3H, s), 4.08 (1H,
brs, H-3), 5.55 (1H, br s, H-12); ">C-NMR (75 MHz,
CDCls) d: 33.9 (C-1), 23.5 (C-2), 73.4 (C-3), 45.1
(C-4), 48.8 (C-5), 18.3 (C-6), 32.6 (C-7), 43.7 (C-8),
60.4 (C-9), 37.4 (C-10), 200.6 (C-11), 130.4 (C-12),
165.2 (C-13), 45.0 (C-14), 27.5 (C-15), 27.3 (C-16),
33.9 (C-17), 58.9 (C-18), 39.2 (C-19), 39.2 (C-20), 30.9
(C-21), 40.9 (C-22), 24.4 (C-23), 1822 (C-24), 13.1
(C-25), 18.3 (C-26), 21.1 (C-27), 28.8 (C-28), 17.4
(C-29), 20.5 (C-30). LA EX¥¥s 5 cikaas—s5,
WO EAL S 4 R 1130 -B-FL 1R

&Y s KOs CNED, 10%6RIR L%
WA G5 . EI-MS m/z: 512 [M]', 497, 453, 273 (100),
232, 135. 'H-NMR (300 MHz, CDCl;) &: 0.78 (3H, d,
J = 6.4 Hz, CH;-29), 0.80 (3H, s, CHs-28), 0.93 (3H,
br s, CH3-30), 1.12 (3H, s, CH;-25), 1.18 (3H, s,
CHi-26), 1.22 (3H, s, CH3-23), 1.33 (3H, s, CH;-27),
2.07 (3H, s, CH;CO), 5.28 (1H, br s, H-3), 5.54 (1H,
s, H-12); “C-NMR (75 MHz, CDCl;) 8: 34.6 (C-1),
23.5 (C-2), 73.1 (C-3), 46.5 (C-4), 50.4 (C-5), 18.7
(C-6), 32.8 (C-7), 45.1 (C-8), 60.3 (C-9), 37.4 (C-10),
199.4 (C-11), 130.5 (C-12), 165.1 (C-13), 43.8 (C-14),
27.5 (C-15), 27.2 (C-16), 34.0 (C-17), 59.0 (C-18), 39.3
(C-19), 39.3 (C-20), 30.9 (C-21), 40.9 (C-22), 23.8
(C-23), 182.1 (C-24), 132 (C-25), 184 (C-26), 20.5
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(C-27), 289 (C-28), 174 (C-29), 21.1 (C-30), 1703
(CH;CO), 21.3 (CH;CO). BL_F-¥idt 15 3riikdian— 2™
WS SEACEY) 5 0 LBk 11-3RIE-B-FL R

WEY 6: HOTEEMAR (B, 10%RER
LV 0 4145, "TH-NMR (300 MHz, CDCls)
5:0.80 (3H, d, J= 6.3 Hz), 0.86 (3H, s), 0.93 (6H, s), 1.11
(3H, s), 1.19 (3H, s), 1.37 (3H, s), 4.09 (1H, br s, H-3),
5.46 (1H, d, J = 6.0 Hz), 5.65 (1H, d, J = 6.0 Hz);
BC-NMR (75 MHz, CDCLy) 8: 33.6 (C-1), 22.4 (C-2),
72.9 (C-3), 46.9 (C-4), 474 (C-5), 19.5 (C-6), 31.8 (C-7),
434 (C-8), 152.7 (C-9), 39.0 (C-10), 122.9 (C-11), 116.4
(C-12), 141.6 (C-13), 40.6 (C-14), 262 (C-15), 282
(C-16), 33.7 (C-17), 57.3 (C-18), 39.4 (C-19), 39.0 (C-20),
312 (C-21), 41.3 (C-22), 23.7 (C-23), 183.2 (C-24), 234
(C-25), 21.6 (C-26), 17.4 (C-27), 28.7 (C-28), 17.4
(C-29), 21.8 (C-30). L % b5 Sk 4 — 25!
WU SEAL G 6 K 9, 11- 24 -B-FL R

WEW) 7. Totash il CHillk-BEiR 2088, 10%
IR £ R e (0 A 2R EI MS m/z: 498 [M]',
483, 423, 394, 218 (100). 'H-NMR (300 MHz,
CDCly) d: 0.80 ~ 1.30 (CH; X 14), 2.11 (6H, s,
CH;C00), 5.30 (2H, br s, H-3), 5.20 (1H, br s, H-12),
5.15 (1H, br s, H-12). DA ¥ 5 SCERIRIE R o- &
BEFL & RA - WAL F IR A0 — 80, # et
EWT N o- CERHLERA B- LELALEFIRIE AW«

WEY 8: Lttt (AR, 10%M MR LB
WR AL 0. EI-MS m/z: 456 [M]', 441, 423, 395,
218 (100), 203, UV AN (nm): 205, IR v5 K 5 (em™):
3445,2948, 1696, 1 457, 1381, 1234, 1 194, 1055,
1 026,994, 'H-NMR (300 MHz, CDCl;) 6: 0.83 (3H,
s, CHs-28), 0.86 (3H, s, CHs-29), 0.87 (3H, s,
CH;-30), 0.88 (3H, s, CH3-25), 1.00 (3H, s, CH3-26),
1.15 (3H, s, CH3-27), 1.34 (3H, s, CH3-23), 4.08 (1H,
brs, H-3), 5.19 (1H, br s, H-12); "C-NMR (75 MHz,
CDCls) 6: 33.6 (C-1), 26.1 (C-2), 70.7 (C-3), 47.4
(C-4), 49.1 (C-5), 19.7 (C-6), 32.7 (C-7), 39.8 (C-8),
46.7 (C-9), 37.6 (C-10), 23.5 (C-11), 121.7 (C-12),
145.1 (C-13), 41.9 (C-14), 26.0 (C-15), 26.9 (C-16),
32.5 (C-17), 47.3 (C-18), 46.7 (C-19), 31.1 (C-20), 34.7
(C-21), 37.1 (C-22), 242 (C-23), 183.2 (C-24), 13.0
(C-25), 16.7 (C-26), 25.9 (C-27), 28.4 (C-28), 33.3
(C-29), 23.7 (C-30). LA b %# 15 Sk i — 2
e A Y) 8 5 o-FLAE TR -

WEW9: ABTLEEMA (HED, S TH

i, 10%HBIR B B (0 405 . "H-NMR (300
MHz, CDCl;) &: 0.88 (3H, s), 0.89 (3H, s), 0.90 (3H,
s), 1.03 (3H, s), 1.11 (3H, s), 1.16 (3H, s), 1.38 (3H,
s), 4.10 (1H, br s, H-3), 5.51 (1H, d, J = 6.0 Hz), 5.65
(1H, d, J = 6.0 Hz); “C-NMR (75 MHz, CDCL) ¢
33.2 (C-1), 23.2 (C-2), 70.3 (C-3), 46.9 (C-8), 47.6
(C-5), 19.6 (C-6), 31.9 (C-7), 43.0 (C-8), 152.3 (C-9),
39.2 (C-10), 120.6 (C-11), 116.9 (C-12), 147.5 (C-13),
40.6 (C-14), 26.9 (C-15), 28.7 (C-16), 33.7 (C-17),
46.9 (C-18), 45.6 (C-19), 31.1 (C-20), 34.6 (C-21),
37.0 (C-22), 23.7 (C-23), 181.2 (C-24), 23.2 (C-25),
20.5 (C-26), 20.0 (C-27), 28.7 (C-28), 33.2 (C-29),
24.1 (C-30). DA E¥cd b5 scmkapis — 50, s e
a9 Hhy 9, 11-FE5-0-FLHR .

EY 10: ToEEHS CGARD, 10%6ER L1
VR B 405, 'TH-NMR (300 MHz, CDCLy) 6:
0.75~0.97 (CH; X 5), 1.59 (3H, s), 1.68 (3H, s), 2.06
(3H, s, CH3CO), 4.65 (1H, br s, H-3), 5.10 (1H, t, J =
6.6 Hz, H-24); “C-NMR (75 MHz, CDCl3) 6: 31.2
(C-1), 27.3 (C-2), 76.5 (C-3), 37.3 (C-4), 44.3 (C-5),
20.1 (C-6), 28.9 (C-7), 133.4 (C-8), 133.2 (C-9), 37.0
(C-10), 25.1 (C-11), 31.3 (C-12), 43.7 (C-13), 49.6
(C-14), 28.4 (C-15), 28.5 (C-16), 46.9 (C-17), 19.7
(C-18), 16.6 (C-19), 47.3 (C-20), 182.5 (C-21), 22.4
(C-22), 26.5 (C-23), 123.6 (C-24), 132.7 (C-25), 17.6
(C-26), 23.7 (C-27), 24.2 (C-28), 19.2 (C-29), 26.8
(C-30), 170.3 (CH5CO), 21.7 (CH;CO). VL F¥di 5
SCHRARE 8, e A 10 N o- BN

teEY 11 tEHE GAMD, 10%0ER LR
WSO N0 . EI-MS m/z: 456 [M]', 441 [M—
CH;], 423 [M-CH3-H,0] . 'H-NMR (300 MHz,
CDCl3) 6: 0.79 (3H, s), 0.82 (3H, s), 0.88 (3H, s), 0.93
(3H, s), 0.97 (3H, s), 1.00 (3H, s), 1.55 (3H, s), 1.68
(3H, s), 3.25 (1H, br s, H-3), 5.09 (1H, t, J = 6.6 Hz,
H-24); “C-NMR (75 MHz, CDCl3) 8: 35.5 (C-1), 27.1
(C-2), 79.1 (C-3), 39.0 (C-4), 51.1 (C-5), 19.1 (C-6),
28.8 (C-7), 134.1 (C-8), 132.3 (C-9), 37.2 (C-10), 26.1
(C-11), 32.5 (C-12), 44.0 (C-13), 50.0 (C-14), 29.4
(C-15), 28.0 (C-16), 47.0 (C-17), 20.1 (C-18), 15.5
(C-19), 48.0 (C-20), 183.1 (C-21), 21.7 (C-22), 27.0
(C-23), 124.0 (C-24), 133.4 (C-25), 24.6 (C-26), 17.8
(C-27), 28.1 (C-28), 16.0 (C-29), 25.8 (C-30). L ¥
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a5 scmkapE — 5, S A 11 305k
Hi%-8, 24- —45-21-18 .

&Y 12: JEEEr s GNED, 10%6 R L1
VRO N4 (0. EI-MS m/z: 454 [M], 439 [M—
CHs], 421 [M—CH;—H,0], 393, 297, 159, 133, 119
(100). "H-NMR (300 MHz, CDCl;) 8: 0.82 (3H, s), 0.90
(3H, s), 1.03 (3H, s), 1.05 (3H, ), 1.10 (3H, s), 1.59 (3H,
s), 1.68 (3H, s), 5.09 (1H, t, J= 6.6 Hz, H-24); "C-NMR
(75 MHz, CDCl3) 8: 35.6 (C-1), 34.5 (C-2), 217.7 (C-3),
473 (C-4), 51.5 (C-5), 20.1 (C-6), 25.9 (C-7), 133.2 (C-8),
1344 (C-9), 37.1 (C-10), 21.4 (C-11), 29.3 (C-12), 43.9
(C-13),49.7 (C-14), 27.4 (C-15), 28.7 (C-16), 46.9 (C-17),
15.8 (C-18), 19.6 (C-19), 47.6 (C-20), 182.8 (C-21), 32.4
(C-22), 26.8 (C-23), 123.6 (C-24), 132.7 (C-25), 17.6
(C-26), 25.7 (C-27), 24.2 (C-28), 21.2 (C-29), 26.8
(C-30). DA%l 5 ek —s, s eis
W12 R .

G 13: ABTLERE K (NED, % T
ST, 10%HR IR Z I 50 2065 . "H-NMR (300
MHz, CDCl;) §: 0.75 (3H, s), 0.90 (3H, s), 0.91 (3H,
s), 0.93 (3H, s), 0.97 (3H, s), 1.58 (3H, s), 1.71 (3H,
s), 3.49 (1H, br s, H-3), 5.09 (1H, br s, H-7), 5.25 (1H,
br's, H-24); *C-NMR (75 MHz, CDCl3) §: 31.2 (C-1),
25.3 (C-2), 76.5 (C-3), 37.3 (C-4), 44.5 (C-5), 23.9
(C-6), 1182 (C-7), 145.7 (C-8), 48.3 (C-9), 348
(C-10), 17.5 (C-11), 33.4 (C-12), 43.3 (C-13), 51.0
(C-14), 33.9 (C-15), 29.7 (C-16), 47.1 (C-17), 12.9
(C-18), 21.8 (C-19), 49.7 (C-20), 181.4 (C-21), 32.4
(C-22), 27.0 (C-23), 123.6 (C-24), 132.2 (C-25), 17.7
(C-26), 25.7 (C-27), 27.8 (C-28), 21.8 (C-29), 27.3
(C-30). LA E%d 5 scikais —s", et s
Y13 4 3o-FRAEHE-7, 24- -2 1-1R .

EY 14: ABTERAR (FHED, 10%6
MR BT (0 N 40 {5 . EI-MS m/z: 310, 299, 256,
239, 134, 98, 57, 43. 'H-NMR (CDCl5) J: 0.88 (3H,
J =172 Hz, CHs), 1.25 (br s, CH,X 12), 1.63 (2H, t,
J=6.9 Hz, H-3'), 2.35 (2H, t, J = 7.5 Hz, H-2'), 3.59
(1H, dd, J = 12.0, 5.7 Hz, H-3), 3.70 (1H, dd, J = 12.0,
3.9 Hz, H-3), 3.93 (1H, m, H-2), 4.14 (1H, dd, J =
12.0, 6.2 Hz, H-1), 4.20 (1H, dd, J = 12.0, 5.0 Hz,
H-1). DA_E%ls 5 Scijps — 80, s e iz s
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