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Chemical constituents from Myrrha and their antitumor activities
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Abstract: Objective To study the chemical constituents of Myrrha and their antitumor activities. Methods The constituents were
isolated and purified by recrystallization, and open silica gel, Sephadex LH-20, ODS column chromatography, as well as preparative
HPLC. The structures were elucidated based on the chemical and spectroscopic methods. Furthermore, the cytotoxicities of these
chemical components against PC-3 cell lines were measured by MTT method. Results Eleven compounds were obtained from the
chloroform extract of myrrh, and were established as (4a,11a)-2-0x0-8,11-dihydroxycadina-1(6),7,9-trien-12-oic acid y-lactone (1),
(4a,11p)-2-0x0-8,11-dihydroxycadina-1(6),7,9-trien-12-oic acid y-lactone (2), dihydropyrocurzerenone (3), orientalol E (4),
guaianediol (5), cryptomeridiol (6), cycloartane-1a,20,3p,25-tetrol (7), cycloartan-24-ene-10,2a,3p-triol (8), cycloartan-
24-ene-10,3B-diol (9), 29-norlanost-8,24-dien-1a,20,3p-triol (10), and octadecane-1,25,3S,4R-tetrol-1-O-a-L-rhamnopyranoside (11).
Conclusion Compounds 1 and 2 are two new compounds named as (+)-myrrhalactone A and (-)-myrrhalactone A, respectively.
Compounds 4 and 6 are isolated from the genus Commiphora Engl. for the first time. Compounds 8, 10, and 11 show moderate
cyctotoxic activity against PC-3 cell lines.
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LT ARSI HE ST T B2 Ak S A R
JTE T SR E S B Sephadex LH-20. ODS
FE % M2 HPLC 25 71200 B2 I = S0P e fe i
PIEAT Ao P9, Ny A3 3 11 ME S,
SIS E N (da,110)-2-Bid FE-8,11- —F2FEFLAR-1(6),
7,9- = M -12- R -y- W B8 [(40,110)-2-0x0-8,11-
dihydroxycadina-1(6),7,9-trien-12-oic acid-y-lactone,
1]+ (4o, 11B)-2-FiHE-8,11- R HEEHF-HA-1(6),7,9- = Hi-
12-/R-y-W g [(40,11P)-2-0x0-8,11-dihydroxycadina-
1(6),7,9-trien-12-oic acid-y-lactone, 2], —EAEFHLA
filil ( dihydropyrocurzerenone , 3 ). ¥ V5 ik i E
(orientalol E, 4). @AIALE [ (guaianediol, 5).
WiAZ — % (cryptomeridiol, 6) PRI /R ZE-10,20,3,25-
VU (cycloartane-10,20,3pB,25-tetrol, 7D+ FAFI/REE-
24- 47 -10,20,3B- — ¥  ( cycloartan-24-ene-10,2a,3p-
triol, 8)+ B[ /R 1E-24-4%5-10,3B- % (cycloartan-24-
ene-1a,3p-diol, 9. 29-F%F-EJI5-8,24- —fii-10,20,3B-
— % (29-norlanost-8,24-dien-1a,2a,3B-triol, 10).
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2 REESE

LU IRR A 450 g, =4S FBEIRIGRHRE 3 7K,
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AT AT (a3 23 2, LAy g -5 i (100 & 0—1 &
D BREEUENE, TLC i), AR5 8 ANt (Fr.
1~8). Fr. 1 &EEHEHEY 3 (10 mg). Fr. 5
2% Sephadex LH-20 #4135 73 B9 ( =50 Fbe-FRE 1 ¢
1), 933 M4 Fr. 5.1~5.3, Fr. 5.2 £ 71 ODS
A, FEE-KBRREDEM, Hod 60% T RE- /K
VEMEAE2] 9 ANy Fr. 5.2.1~5.2.9, Fr. 5.2.4 4 ODS
FEE S, HERE- KRGV, 55% H - 7KL 7 24
T AEY LR 2 IREGY) (5 mg). Fr.5.2.5
SRS RN (AR 10 0D aifh /3 3]
A 4C10 mg)F1 5(12 mg) o Fr. 6 56548 Sephadex
LH-20 FEE% (=S FEE 10 1D FIRER A g
CHmEsE- A/ 5 0 1D 438, £38) 3 M (Fr. 6.1~
Fr. 6.3), Fr. 6.2 %4 ODS #:(ails, HE-KHEH RS
BAEEVEL, 530 3 M4 (Fr. 6.2.1~Fr. 6.2.3).
Fr. 6.2.1 Ml Fr. 6.2.2 7} A H L5 a9 6 (15
mg) 110 (25 mg). Fr. 6.2.3 F4 ODS FE{fi%
WE- KR FI R0 B, 95% FHEE- /K Ve 2 70 15 51 4
ANy (Fr. 6.2.3.1~6.2.3.4). Fr. 6.2.3.2 ZtERA:
ol (M- 10 0 1) 2 EE4E 8 (20
mg) 19 (8 mg). Fr. 7 & x5 Sephadex LH-20 ( —
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AHLE-HRE 10 D, RERAEE (A b H
10 2 1) 208, 33803 My (Fr. 7.1~7.3). Fr. 7.2
P4 ODS FEEIY (FIEE-ZKD 438, 80% FHEE-/K it
MR 254 7 (20 mg). Fr. 8 4 Sephadex
LH-20 (=5 Ee-HEE 10 1D, RO
fif- R 100 © 80> 43, 1332 Miisr (Fr. 8.1~
8.2). Fr. 8.2 F{£t Sephadex LH-20 f: A i (=& H
Le-FlE 10D 28, 3% 3 Misr (Fr. 8.2.1~
8.2.3), Fr. 822 &AWL MARIMLEY 11 (20 mg).
3 HH%xE

a1 2 EEEE R -
W =AU, HEE, 10%0% 1R 21 v B (AN i
i, WGBSR, 240 254 nm FAIEBE. "H-NMR
(600 MHz, DMSO-dy) i (& 1) gyt 7 2 414k
Bk iifs s, H 2 455 oA RE A 45 5 06 AR
FAGF AR, AEDZAE SRR LG 12 1 22 ) e f
AW . £ HPLC (50%ZM5-7K) HgoR 2 AN AR5
SO IT I, IESC T FIRAEN . "TH-NMR %
1455 (W& DA | M5 ERTES §7.06
(1H, brs), 1 MERFE 55 §6.62 (1H, s), 2 41

F1 L& 1F12 8 "H-NMR 1 BC-NMR 38 (600/150
MHz, DMSO-dg)

Table 1 'H-NMR and “C-NMR spectroscopic data of
compounds 1 and 2 (600/150 MHz, DMSO-dy)

Bifi L 2
3 o 3 o
127.5 127.4
2 198.2 198.2
3 237(1H,m) 484 233(I1H,m) 48.1
2.58 (1H, m) 2.61 (1H, m)

4 215(H,m) 293 2.33(IH,m) 28.8
3.38 (1H, m) 33.0 321 (1H, dd, J = 16.8, 32.8

2.63 (1H, m) 23 Hz), 2.75 (1H, dd,

J=16.8,9.1 Hz)
6 144 .4 144.2
7 125.6 125.3
8 154.1 154.1
9 7.06 (1H, brs) 112.6  7.06 (1H, br.s) 112.6
10 143.7 143.1
11 72.3 72.0
12 177.8 177.7
13 1.64(3H,s) 236 1.61(3H,s) 235
14 1.09GH, d,J= 2.1 1.05(3H,d,J=65Hz) 205
6.5 Hz)

15 2.59(3H,brs) 235 2.58 (3H, brs) 235

OH 6.62(IH,s) 6.56 (1H, s)

FHIE FA R 755 0 3.38 (1H, m) Al 2.63 (1H,
m), 2.58 (1H, m) #12.37 (1H, m), 1 NEHAT sp” 4%
et L 3EAS 5 0 2.59 (BH, brs), 1 AN HEET
550 2,15 (IH, m), 1M1 sp® ZRA0RRATE K 3%
55 0 1.64 BH, s), 1 MHEEXUEAES 61.09 BH, d,
J=6.5Hz); {2 Mg TABUIN R 5 5 (&
1). C-NMR (150 MHz, DMSO-d) i (£ 1) 7R
2 dafES, a1 NE S ERE op-A
PRIIRILRAS S 0 198.2. BEHIETRIS S 6 177.8. 6
ANFFEAG S UL | ANES sp” ZERRAS S, 534k
mA IR 6 NMEWITAE 55 & 2 IR AL
IR (R 1) M LA AR EHENNZRE S e 2
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REY, P EH - AR, 1 AZER 14
TAERE, LR 1 ANEIER 3 A FEEAR.

W LR BOE 5 ¥ 25 W (myrrhone) ™Iy %4
L, a1 R 2 DT 1 ANMGE IS S A1 S
WfEs, 27 | MREETES MR L &%
S sp® ZeAbBRAE S, T HL 13 A7 LT TS S
W% 5 0.78, HALESHML, HEWILL M &
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Fig.1 Structures of compounds 1 and 2
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R LR (B 9-FF AR 3 v 2 U R 4 2 i)
(R4 Ha, WAL B4 1 RN 2 1Ok 11 A2 22 Ry SR A
RIS A B 1 R0 2 45K 7000000 (4o, 1T o)-2-Fi
HE-8,11- "R HEHM AL -1(6),7,9- = M -12-FR -y- 4 T Al
(4o, 11B)-2-Fi H-8,11- - F2 I AL AR -1(6),7,9- — M- 12-
R-y-W B, 3590 R WSCERARE Bk &), a8k
(H)-%ZjNTE A R (—)-B 2B Ao

WA 3: s CRImBE-IED, 10%06% 1%
LB B0 R 6 . ESI-MS m/z: 251.0 [M+CI],
259.0 [M+HCOO] . 'H-NMR (300 MHz, CDCl;) &:
7.22 (1H, brs, H-12), 7.08 (1H, brs, H-9), 3.30 (1H, m,
H-5b), 2.72 (1H, m, H-5a), 2.59 (2H, m, H-2), 2.36
(3H, d, J = 0.9 Hz, H-13), 2.28 (3H, s, H-15), 1.95
(1H, m, H-3b), 1.93 (1H, m, H-3a), 1.40 (1H, m, H-4),
1.10 (3H, d, J= 6.5 Hz, H-14) LA b3 55 ik i
FEA—F, sy 3 o A EFRAN.

&Y 4: ToEMRY), LI 254 nm N ICHEBE,
365 nm IG5, 10%0m 1 I I 0 2Ry 2161,
IR vt (em ): 3 405 GBHL) |, 2 963, 2 920, 2 872,
1468, 1382, 1164, 1 117; ESI-MS m/z: 277.2 [M+
Na]", 239.1 [M+K]"; ESI-MS m/z: 289.0 [M+CI],
299.0 [M-+HCOO] ; HR-ESI-MS m/z: 277.177 4 [M+
Na]"(C;sH,603Na, 71518 277.178 0). 'H-NMR (600
MHz, CDCl;) d: 3.79 (1H, d, J = 9.4 Hz, H-6), 1.59
(1H, dd, J = 10.2, 13.2 Hz, H-5), 1.34 (3H, s, H-15),
1.21 (3H, s, H-14), 1.05 (3H, d, J = 6.6 Hz, H-12 or
13), 1.04 (3H, d, J = 7.2 Hz, H-12 or 13). "*C- NMR
(75 MHz, CDCl3) &: 86.4 (C-7), 83.1 (C-10), 79.2
(C-4), 72.0 (C-6), 54.5 (C-5), 50.5 (C-1), 40.1 (C-3),
32.5 (C-11), 31.8 (C-9), 29.0 (C-8), 25.2 (C-15), 23.8
(C-2), 23.7 (C-14), 18.3 (C-13), 17.5 (C-12). LL F¥k
5 SCHRARE IR RO 5, B et 4 R
75N Eo

& s: Lt (HEE, 484254 nm F
TCHEBE, 365 nm NICHIE, 10%Mm MG LI i et
WM, AEWAMG. ESI-MS m/z: 2772 [M+K] .
'H-NMR (300 MHz, CDCl3) é: 5.50 (1H, d, J = 3.0
Hz, H-6), 2.24 (1H, m, H-11), 2.19 (1H, m, H-8a),
2.15 (1H, m, H-5), 1.94 (1H, m, H-8b), 1.86 (1H, m,
H-1), 1.81 (1H, m, H-9a), 1.76 (1H, m, H-2b), 1.70
(1H, m, H-3a), 1.66 (1H, m, H-2a), 1.60 (1H, m,
H-3b), 1.49 (1H, m, H-9b), 1.27 (3H, s, H-15), 1.21
(3H, s, H-14), 0.99 (3H, d, J = 6.8 Hz, H-12), 0.97

(H, d, J = 6.8 Hz, H-13). L Hdf 5 Scikdi i
XFIEFEA 5, B 5 IRk i,

EW 6: s (HED, 440254 nm K
JCWEBE, 365 nm LT, 10%M R SREA W
LIRS AD, W0 54241 365 nm T SLam i (2¢O 'H-
NMR (300 MHz, CDCl;) d: 1.93 (1H, brd, J = 12.9
Hz, H-6a), 1.80 (1H, brd, J = 12.9 Hz, H-6b), 1.21
(6H, s, H-12, 13), 1.12 (3H, s, H-14), 0.87 (3H, s,
H-15); "*C-NMR (75 MHz, CDCly) 6: 73.0 (C-11),
72.3 (C-4), 54.8 (C-5), 49.9 (C-7), 44.6 (C-9), 43.4
(C-3), 41.0 (C-1), 34.5 (C-10), 27.3 (C-13), 27.1
(C-12), 22.6 (C-14), 22.5 (C-8), 21.5 (C-6), 20.1
(C-2), 18.7 (C-15)o LA FHdfi 55 ekt g e
A—E, e EY 6 Mt k.

& 7. O CFED, 10%0R LEEH
WA R, [a]h +50.0° (MeOH, ¢ 0.54),
IR (em™): 3 412, 2 960, 2 941, 2 870, 1 468,
1383,1098, 1 157; HR-ESI-MS m/z: 499.375 8 [M+
Na]"(C3oHs5,04Na, 14418 499.376 3). 'H-NMR (600
MHz, pyridine-ds) J: 5.91 (2H, brs, 2X-OH), 5.41
(2H, s, 2X-OH), 4.14 (1H, dd, J = 9.6, 3.0 Hz, H-2),
4.10 (1H, d, J = 9.6 Hz, H-3), 3.92 (1H, brs, J = 3.0
Hz, H-1), 2.67 (1H, m, H-11B), 2.41 (1H, dd, J = 12.6,
4.8 Hz, H-5), 1.90 (1H, m, H-16B), 1.75 (1H, m,
H-23), 1.72 (1H, m, H-24), 1.65 (1H, m, H-6a), 1.65
(2H, m, H-12), 1.63 (1H, m, H-24), 1.62 (1H, m,
H-17), 1.57 (1H, m, H-8), 1.55 (1H, m, H-23), 1.52
(1H, m, H-22), 1.45 (1H, m, H-20), 1.42 (3H, s,
H-26), 1.42 (3H, s, H-27), 1.33 (5H, m, H,-7, H-110,
H,-15), 1.30 (1H, m, H-160), 1.28 (3H, s, H-29), 1.17
(3H, s, H-30), 1.12 (1H, m, H-22), 1.02 (3H, s, H-28),
1.01 (3H, s, H-18), 0.93 (3H, d, J = 6.3 Hz, H-21),
0.88 (1H, m, H-6p), 0.71 (1H, d, J = 4.2 Hz, H-19B),
0.48 (1H, d, J = 4.2 Hz, H-19a); "*C-NMR (150 MHz,
pyridine-ds) 0: 77.9 (C-3), 76.1 (C-1), 73.2 (C-2), 69.6
(C-25), 52.8 (C-17), 49.2 (C-14), 482 (C-8), 45.6
(C-13), 45.3 (C-24), 40.9 (C-4), 40.0 (C-5), 37.4
(C-22), 36.5 (C-20), 36.0 (C-15), 33.2 (C-12), 30.1
(C-26), 30.1 (C-27), 30.0 (C-10), 29.5 (C-19), 28.5
(C-16), 26.6 (C-29), 26.3 (C-11), 26.1 (C-7), 21.7
(C-23), 21.2 (C-6), 20.2 (C-9), 19.6 (C-28), 18.6
(C-21), 18.4 (C-18), 15.3 (C-30). VL I %¥is 55 STk
BT IR — 5, MR T KRR -
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lo,2a,3p,25-V0 FE .

WEY 8: Lt d (FHED, 10%0IR SRR
WR OV G, JEA4 6. "THANMR (300 MHz,
CDCly) 6: 5.10 (1H, t, J = 7.0 Hz, H-24), 3.64 (1H, dd,
J=9.8,3.1 Hz, H-2), 3.55 (1H, brs, H-1), 3.48 (1H, d,
J =9.8 Hz, H-3), 2.29 (1H, m, H-11p), 2.06 (1H, m,
H-23), 1.93 (1H, dd, J = 15.2, 4.5 Hz, H-5), 1.91 (1H,
m, H-16p), 1.88 (1H, m, H-23), 1.69 (3H, s, H-27),
1.68 (2H, m, H-12), 1.65 (1H, m, H-6a), 1.61 (3H, s,
H-26), 1.60 (1H, m, H-17), 1.53 (1H, dd, J = 15.2, 4.8
Hz, H-8), 1.42 (1H, m, H-22), 1.37 (2H, m, H-7B),
1.32 (4H, m, H,-15, H-16a, H-20), 1.27 (1H, m,
H-110), 1.15 (1H, dd, J = 12.5, 2.4 Hz, H-70), 1.06
(1H, m, H-22), 1.00 (3H, s, H-29), 0.97 (3H, s, H-18),
0.96 (3H, s, H-28), 0.90 (3H, d, J = 6.4 Hz, H-21),
0.86 (1H, m, H-6B), 0.82 (3H, s, H-30), 0.73 (1H, d,
J=4.4Hz, H-19p), 0.49 (1H, d, J = 4.4 Hz, H-190):
BC.NMR (75 MHz, CDCL) &: 130.9 (C-25), 125.2
(C-24), 78.1 (C-3), 75.3 (C-1), 72.6 (C-2), 523
(C-17), 48.8 (C-14), 47.9 (C-8), 45.2 (C-13), 40.1
(C-4), 39.3 (C-5), 36.3 (C-22), 35.9 (C-20), 35.7
(C-15), 32.7 (C-12), 29.4 (C-19), 29.0 (C-10), 28.1
(C-16), 26.1 (C-11), 25.7 (C-26), 25.6 (C-7), 25.6
(C-29), 24.9 (C-23), 20.6 (C-6), 20.3 (C-9), 19.4
(C-28), 182 (C-21), 18.1 (C-18), 17.6 (C-27), 14.2
(C-30). LA_EXd 55 ek I LA 50,
TEAEY) 8 JIRB IR AE-24-0F-10,20,3B- —FF

EW9: Lk (FED, 10%6R LREd
W0 4R 20 . ESI-MS m/z: 443.0 [M+H]". 'H-
NMR (300 MHz, CDCl3) &: 5.10 (1H, t, J = 7.0 Hz,
H-24), 3.77 (1H, dd, J = 12.0, 4.8 Hz, H-3), 3.58 (1H,
brs, H-1), 1.68 (3H, s, H-27), 1.61 (3H, s, H-26), 1.00
(3H, s, H-29), 0.95 (3H, s, H-28), 0.93 (3H, s, H-18),
0.88 (3H, d, J = 6.4 Hz, H-21), 0.79 (3H, s, H-30),
0.71 (1H, d, J = 4.6 Hz, H-19B), 0.46 (1H, d, J = 4.6
Hz, H-190). LU b8 5 Scmkaias! o A 5,
HE A 9 AR IR IE-24-0F-10,3B- 1

A 10: ToEEE (FED, 10%6 IR L1
WA, W5 365 nm I 2L A%
. "TH-NMR (300 MHz, CDCl3) 8: 5.10 (1H, t, J= 6.9
Hz, H-24), 3.95 (1H, d, J=2.5 Hz, H-1), 3.64 (1H, dd,
J=195,29 Hz, H-2), 3.33 (1H, t, J = 9.5 Hz, H-3),
1.69 (3H, s, H-27), 1.61 (3H, s, H-21), 1.04 (3H, d, J =

5.6 Hz, H-28), 1.00 (3H, s, H-19), 0.94 (3H, d, J = 3.5
Hz, H-21), 0.93 (3H, s, H-30), 0.72 (3H, s, H-18); "*C-
NMR (75 MHz, CDCLy) 6: 138.9 (C-9), 130.9 (C-25),
130.0 (C-8), 125.2 (C-24), 77.0 (C-2), 74.8 (C-3), 73.8
(C-1), 50.3 (C-17), 50.1 (C-14), 44.5 (C-13), 42.2
(C-10), 39.8 (C-5), 36.4 (C-20), 36.3 (C-22), 36.2
(C-4), 30.8 (C-16), 30.7 (C-15), 28.0 (C-7), 25.7
(C-23), 25.7 (C-26), 25.0 (C-19), 24.9 (C-12), 21.4
(C-11), 19.9 (C-6), 18.6 (C-21), 18.5 (C-28), 17.6
(C-27), 15.7 (C-18), 14.9 (C-30). LA L%k 5 ki
S AR S, BEL ST 10 O 29-FF LRS-
8,24- " Hi-10,20,3p- % o

&Y 1: B CFED, 10%MR
VR (0 85 (0, Molish N FHE. "H-NMR (300
MHz, DMSO-dg) d: 4.69 (1H, d, J = 5.4 Hz, 4-OH),
4.67 (1H, d, J = 4.2 Hz, 2’-OH), 4.52 (1H, brs, H-1"),
4.49 (1H, m, 4-OH), 4.47 (1H, m, 3-OH), 4.21 (1H, d,
J =5.1 Hz, 2-OH), 4.19 (1H, d, J = 4.8 Hz, 3’-OH),
3.61 (1H, m, H-3), 3.57 (1H, m, H-2'), 3.47 (1H, m,
H-2), 3.43 (1H, m, H-4), 3.38 (3H, m, H,-1, H-5"),
3.18 (1H, m, H-3"), 3.16 (1H, m, H-4"), 1.33 (2H, m,
H-5), 1.28 (2H, m, H-6), 1.23 (22H, m, H-7~17),
1.10 3H, d, J=6.0 Hz, H-6'), 0.84 (3H, t, J = 6.5
Hz, H-18); "*C- NMR (75 MHz, DMSO-d;) 6: 100.4
(C-1), 73.0 (C-3"), 72.1 (C-4"), 71.1 (C-2"), 70.7 (C-4),
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(C-6), 31.4 (C-16), 29.3 (C-7), 29.2 (C-8~14), 28.8
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(C-18). LA_EXct 55 ek I A —5,
ERE 11 K+ )\E-1,28,38,4R- U E-1-0-0-L-Nl,
MR B =Y
4 {RIMRBNEIE %

i MTT J7 Ui e & xt PC-3 4 v 74
KADHEE, LU S-FpR e Ky BHPE X B2y (ICso 1
3 22.31 umol/L). PC-3 MuREFETE4H 10%ZN
PORIEMIA - MG . 100 U/mL #7100 pg/mL
B2 1 mmol/L L-B 2tk RPMI 1640 1575
H1, 37 C. 5% CO, AR B - HT i & S0 5L
K. R EUE K PC-3 41, DL 2X10° A
a0/ FLEAD T 96 FLBR, AEILIEEE 24 h J5, INAAS
AR FESZAR T 37 CHRSEIE 4 d. ARG REALIn
A 50 uL 2 mg/mL MTT %% T 37 CHFE 4 h )5,
i B, BEFLIN 200 L DMSO, EiR#kE# 10
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Ha8 % HSH 201743 A

min Ji5 » FERFEFRAX 570 nm AL BEAS FL ARG FE A o
DL N 23R 245 40 (0 W' 5 A A et FE R V15 25 %ot
PC-3 4il i i) A KAk 2

KR LIRS, LAY 8 10 F1 11 ) 1Cs i

YR 374, 2618, 37.12 pmol/L, AT rh25iF
] PC-3 20 MO I A IR e E . AEY) 1~T7. 9 X
e A0 P BB G AR
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