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Two new sesquiterpenoids from resin of Commiphora myrrha
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Abstract: Objective To investigate the chemical constituents from the resin of Commiphora myrrha. Methods The compounds
were isolated by means of column chromatography on silica gel, ODS, Sephadex LH-20, and semi-preparative HPLC. Their
structures were established on the basis of physicochemical properties and spectroscopic data (NMR, HRESIMS, IR, and UV).
Results FEight sesquiterpenoids were isolated from the n-hexane extract from the resin of C. myrrha and their structures were
identified as (4R,5S)-furanocadina-6-(1),7(8),9(10)-triene-5-ol acetate (1), (1E,35,4R,8S)-germacra-3-methyoxy-8-hydroyl-1,10(15),
7(11)-trien-6-ox0-8,12-olide (2), gajutsulactone A (3), 1-hydroxyeudesma-3,7(11)-dien-8-one (4), 1-hydroxyeudesma-4(14),7(11)-
dien-8-one (5), 5B-100-hydroxy-2a-methoxy-6-oxoguaia-7(11),8-dien-8,12-olide (6), (2R,4R,5S)-2-methyoxy-5-acetoxy-furanogermacr-
1(10)E-en-6-one (7), and 1(10)Z,4Z-furanodiene-6-one (8). Conclusion Compounds 1 and 2 are new compounds named
demethoxycommiterpene B and myrrhterpenoid G. Compound 3—5 are isolated from Commiphora genus for the first time.

Furthermore, compound 5 shows strong inhibitory activity against HepG2 cell proliferation with ICso of (4.43 + 1.39) pmol/L.
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Table 1 'H-NMR (500 /400 MHz) and '*C-NMR (125/100 MHz) data of compounds 1 and 2 in CDCl;
7220 ! ?
oH Jc OH Jc
1 130.6 6.13 (1H, d, J=16.0 Hz) 134.5
2 2.75 (1H, ddd, J=17.5, 6.0, 2.0 Hz) 21.9 5.36 (1H, dd, J=16.0, 10.0 Hz) 134.3
2.63 (1H, ddd, /= 17.5, 12.5, 6.0 Hz)
3 2.15 (1H, m), 1.74 (1H, m) 229 3.13 (1H, dd, /= 10.0, 2.0 Hz) 88.4
4 2.43 (1H, m) 30.1 2.63 (1H, m) 40.6
5 5.99 (1H, d, J=2.0 Hz) 72.7 2.53 (1H, dd, J=13.6, 11.8 Hz) 477
2.32 (1H, dd, J=13.6,2.0 Hz)
6 124.5 202.6
7 125.9 152.1
8 154.6 104.9
9 7.28 (1H, s) 113.4 3.01 (1H, s), 3.00 (1H, s) 416
10 133.4 137.4
11 115.6 130.7
12 7.31 (1H, brs) 141.8 170.4
13 2.23 (3H, brs) 10.4 2.04 (3H, s) 10.9
14 0.98 3H, d, J=7.0 Hz) 14.9 1.24 3H, J=6.4 Hz) 19.1
15 2.33 (3H, s) 20.4 5.23 (1H, brs), 5.15 (1H, brs) 122.6
3-OMe 3.22 (3H, s) 57.3
1’ 170.6
2 2.07 3H, s) 22.0
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s, 3-OCH3)], 2 NI HEE(ES [6h2.53 (1H,dd, J=
13.6, 11.8 Hz, H-5a), 2.32 (1H, dd, J = 13.6, 2.0 Hz,
H-5b), 3.01 (1H, s, H-9a), 3.00 (1H, s, H-9b)], 2 NX
HILE(ES [6u3.13 (1H, dd, J=10.0, 2.0 Hz, H-3),
2.63 (1H, m, H-4)], 2 MXHREGEES [ou 6.13
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5, H-5a 5 Hs-14. H-3 %H NOE (55, % H-3
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(1] BC-NMR W20 R (8, 13 2 SHAH S5 SR A 1)
IR RE (R 435154 0.997 0. 0.998 9, ifif DP4*
MER TR, LAY 38" 4R 8S™ T HAH 2
[HFE7E 100% M ULECEE, PRAf et &4 2 A
FyT e 38" ,4R*,8S" (& 4), #t—Filidit5 ECD
(W77 7 AN 35,4R,8S. Rk, L&
)2 EERI%E N (1E,3S,4R,8S)-75 H5-3- F 45 E-8-
F2F-1,10(15),7(11)-=4-6-Fk FE-8,12- N g, A 14
WG, A R G

B 3: TRy, ESI-MS m/z: 235.18 [M+
HI", 130N C1sH2»0,2. 'H-NMR (400 MHz, CDCl5)

HMBC 7\ NOESY y™ " "y

'H-'HCcosy =

3 WEY 2 BLHIFIXEEEY HMBC. 'H-"H COSY #
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Fig.3 Structure and key HMBC, 'H-'H COSY and NOESY

correlations of compound 2
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Fig. 4 Experimental and calculated ECD spectra of
compound 2
5: 4.76 (1H, m, H-9a), 4.75 (1H, m, H-9b), 2.47 (1H,
d, J=13.0 Hz, H-6a), 2.26 (1H, ddd, J = 8.0, 8.0, 8.0
Hz, H-1), 2.20 (3H, m, H-13), 2.14 (1H, d, J = 13.0
Hz, H-6b), 2.05 (1H, m, H-5), 1.94 (1H, m, H-3a),
1.93 (1H, m, H-2a), 1.86 (1H, m, H-3b), 1.84 (3H, s,
H-12), 1.72 (3H, brs, H-14), 1.68 (1H, m, H-2b), 1.23
(3H, s, H-15); '3C-NMR (100 MHz, CDCl;) 6: 167.5
(C-8), 152.4 (C-11), 145.9 (C-10), 119.8 (C-7), 110.6
(C-9), 85.4 (C-4), 47.6 (C-1), 45.7 (C-5), 36.8 (C-3),
27.0 (C-6), 26.8 (C-2), 23.8 (C-13), 23.5 (C-12), 19.6
(C-14), 19.6 (C-15). LA F2¥ 5 SOk A — 04,
M B S 3 N gajutsulactone A,

EY) 4. LEMRY), ESI-MS m/z: 235.16
IM+H]", 77N CisHa202. "H-NMR (400 MHz,
CDCl3) d: 5.37 (1H, m, H-3), 3.61 (1H, dd, J = 10.0,
6.0 Hz, H-1), 2.79 (1H, dd, J = 15.2, 4.8 Hz, H-2a),
2.17 (1H, m, H-2b), 2.61 (1H, dd, J = 16.0 Hz, H-9a),
2.21 (1H, dd, J = 16.0 Hz, H-9b), 2.01 (3H, s, H-13),
1.85 (3H, s, H-12), 1.68 (3H, s, H-14), 0.83 (3H, s,
H-15); *C-NMR (100 MHz, CDCl3) 6: 202.6 (C-8),
147.3 (C-11), 134.3 (C-4), 130.3 (C-7), 120.7 (C-3),
75.0 (C-1), 52.1 (C-9), 44.0 (C-5), 38.6 (C-10), 31.9
(C-2), 29.0 (C-6), 23.9 (C-13), 23.3 (C-12), 20.7 (C-14),
11.2 (C-15). LA F3ds 5 CHRGE FE A — S50, i
BEMEY 4 N 1-hydroxyeudesma-3,7(11)-dien-8-
one.

&Y 5: TEEIRY), ESI-MS m/z: 235.16 [M+
H]", 43 73N C15sH220,. 'H-NMR (400 MHz, CDCls)
5: 4.90 (1H, brs, H-14a), 4.63 (1H, brs, H-14b), 3.54
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(1H, dd, J=11.8, 4.6 Hz, H-1), 2.71 (1H, dd, J = 14.8
Hz, H-9a), 2.21 (1H, dd, J = 14.8 Hz, H-9b), 2.00 (3H,
s, H-13), 1.82 (3H, s, H-12), 0.75 (3H, s, H-15);
BC-NMR (100 MHz, CDCl3) d: 203.1 (C-8), 147.2
(C-4), 143.3 (C-11), 130.9 (C-7), 108.5 (C-14), 78.2
(C-1), 53.8 (C-9), 45.0 (C-5), 42.6 (C-10), 34.3 (C-3),
31.5 (C-2), 28.8 (C-6), 23.4 (C-13), 22.4 (C-12), 11.1
(C-15)0 LA EH 5 SCRAROE B A —F05160], i sE
&Y 5 24 1-hydroxyeudesma-4(14),7(11)-dien-8-one.

&Y 6: TCdiRY), ESI-MS m/z: 231.12 [M—
H]f, ﬁi}%ﬁ?’ﬂ Ci6H20055 'H-NMR (400 MHz, CDC13)
d: 5.94 (1H, s, H-9), 3.97 (1H, m, H-2), 3.28 (3H, s,
2-OCH3), 2.85~2.79 (1H, m, H-4), 2.36~2.32 (1H,
m, H-1), 2.36~2.32 (1H, m, H-5), 2.30 (3H, s, H-13),
2.02~1.97 (1H, m, H-3a), 1.42~1.35 (1H, m, H-3b),
1.40 (3H, s, H-14), 1.07 (3H, d, J = 7.2 Hz, H-15);
3C-NMR (100 MHz, CDCl3) 0: 193.7 (C-6), 169.1
(C-12), 144.9 (C-7), 139.3 (C-8), 137.9 (C-11), 121.5
(C-9), 82.3 (C-2), 72.6 (C-10), 60.4 (C-5), 57.3 (C-1),
56.5 (2-OCH3), 39.2 (C-3), 31.6 (C-4), 22.7 (C-14),
19.7 (C-15), 11.1 (C-13). VA - %d 5 ik iiE I A
— 807, HEENEY) 6 N 5B-100-hydroxy-2a-
methoxy-6-oxoguaia-7(11),8-dien-8,12-olide.

&Y 7. AERAE, ESI-MS m/z: 321.16 [M+
H]*, 43T 2N CisH2405. 'TH-NMR (400 MHz, CDCls)
5: 7.02 (1H, s, H-12), 5.51 (1H, d, J = 8.4 Hz, H-5),
521 (1H, d, J= 9.6 Hz, H-1), 4.12 (1H, m, H-2), 3.63
(1H, d, J = 16.8 Hz, H-9a), 3.30 (1H, d, J = 16.8 Hz,
H-9b), 3.24 (3H, s, 2-OCH3), 2.36 (1H, m, H-4), 2.02
(3H, s, 5-OCOCH3), 1.94 (3H, s, H-15), 1.91 (3H, s,
H-13), 1.89 (1H, m, H-3a), 1.87 (1H, m, H-3b), 1.07
(3H, d, J = 7.2 Hz, H-14); BC-NMR (100 MHz,
CDCl3) J: 195.7 (C-6), 170.5 (5-OCOCH;), 154.5
(C-8), 137.8 (C-12), 135.2 (C-10), 132.8 (C-1), 123.3
(C-7), 121.3 (C-11), 79.2 (C-5), 73.8 (C-2), 56.0
(2-OCH3), 38.2 (C-9), 37.9 (C-3), 30.8 (C-4), 20.8
(5-OCOCH3), 19.0 (C-15), 17.4 (C-14), 8.8 (C-13). LA
RS SCERIOE R A Y, MR A Y TN
(2R,4R,58)-2- A FE-5- £,k JE - 75 75 -1(10)E-Hs-
6-Hil .

th &Y 8: HEMA, ESI-MS m/z: 231.14 [M+
HJ*, 713N CisHis02. 'H-NMR (400 MHz, CDCl3)
d: 7.05 (1H, brs, H-12), 5.84 (1H, brs, H-5), 5.25 (1H,

t, J = 8.0 Hz, H-1), 3.57 (1H, d, J = 16.0 Hz, H-9a),
3.03 (1H, d, J = 16.0 Hz, H-9b), 2.25 (2H, m, H-2),
2.16 (3H, brs, H-13), 1.79 (2H, m, H-3), 1.73 (3H, brs,
H-14), 1.63 (3H, brs, H-15); '3C-NMR (100 MHz,
CDCl3) 0: 193.6 (C-6), 161.6 (C-8), 141.0 (C-4), 138.6
(C-12), 134.2 (C-10), 129.2 (C-1), 124.0 (C-5), 123.0
(C-7), 121.5 (C-11), 36.4 (C-2), 32.9 (C-9), 26.2
(C-3), 22.7 (C-14), 19.3 (C-15), 9.6 (C-13). LA E%dE
5k B A — 500, e A 8 N 1(10)Z,
47-FEFRAR —I75-6-1 .
4 HEYEMENE

F MTT RO &4 1~8 X N HepG2
HPIGTE R . S5 REOR, 1A 5 X HepG2
A M 3G 5E oA BRI EIEH, 7E 40 pmol/L iKJE
X HepG2 4 A= KAy (89.50+£1.29) %,
H ICso N (4.43+1.39) pmol/L [FHEXIEZY 5-FU
) ICso N (27.441.90) pumol/L], L&Y 7 F1 8 H
H—E MG TE I HE 1, HAE 40 pmol/L IR
X HepG2 4H A K4 2 4 5l A (55.16 &
2.50) %. (51.00%£6.90) %. L&Y 1~4 fil 6 Xt
HepG2 403t 5 76 B 2 0 i H
5 ihig

BAPERFEE R EY, H s
R EBRSY, HEMEMNEE, FEAHEE S,
AR Ay S RIS S 741 IV I N T B ) S E S R 3 N
ML B EEE T 8 MR EY), RIEHK
TR AR I S T e AT AR R, b 1
2 &Y. AT SRR A Y
KM, WEW 1 AR, &Y 2. 78
RNE DR, 3 MR, 4 F1 5 kB, 6N
BAIARGA, #H—PFEE T RGNS . FH
MTT WS T A SR AL & 1060 N 40 i &
HepG2 EFE RIS, 45 RAEIMAEY) 5 BAEHRT)
MG AT, TS MR A 4 K
SR ERENE, R ESN, ANEZAET
&Y 5 BA R O, B AR i AU AT e A& b
SN MG G AN e PR GBI ] . 48 b, KRGS
R 2 2580 ot ST R A R 2%
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