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Studies of sesquiterpenes from Myrrha
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Abstract: Objective To study the chemical constituents from Myrrha. Methods The compounds were isolated and purified by
column chromatography over silica gel, Sephadex LH-20, RP-ODS and preparative RP-HPLC. Their structures were elucidated by
physicochemical properties and spectral analyses. Results Ten sesquiterpenes were isolated and identified as 11-methoxyl-
guaia-6,10-dien-4a-ol (1), (1R,4S,5R,10R)-isodauc-6-en-10,14-diol (2), 10a-hydroxy-isodauc-6-en-14-al (3), guaia-6,10-dien-
4a,11-diol (4), orientalol B (5), (1S,4R,5R,10S)-isodauc-6-en-10,14-diol (6), (1S,4S,5R,10S)- isodauc-6-en-10,14-diol (7), alismanoid
C (8), guaiandiol (9) and canangaterpene VI (10). Conclusion Compound 1 is a new compound, named as commiphorol A and
compounds 2—10 are isolated from the genus for the first time.
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1 RAPEEERACSYINGH

Fig. 1 Structure of sesquiterpenoids from Myrrha

ASEIG T 5 258, ZeFL R R AL 24 =]

diol (2). 10a-hydroxy-isodauc-6-en-14-al (3). guaia-
6,10-dien-40,11-diol (4). orientalol B (5). (1S,4R,5R,
10S)-isodauc-6-en-10,14-diol (6 ). (1S,4S,5R,10S)-
isodauc-6-en-10,14-diol (7). alismanoid C (8).
guaiandiol (9). canangaterpene VI (10). Hfk&
W1 EeEY, N YRE A. (&Y 2~10
B E IR 2 B o B AR 3.
1 XEEMR
1.1 Y88

A1204 Jior 2 — MRV DR -FE 8 2 2
(L) ARAF]; Bruker AVANCE 111 600 MHz
¥ W 3L IR 9 i 4% (H+ Bruker /A& ); EYELA
N-1100 R4 & KA (HARFEN EYELA 2
A]); SB25-1DTN BBV CT T ZEMR L
AIRAFD; ZF-20D WEAH RSN A (R i
HIGA#S ] ) Waters €2695 2341 7 i SORUR (i A%
(3E[E Waters A ] ); Waters 2535 il £ 1 i 207 AH
kA (SEE Waters A F]); Waters Xevo G2-S
UPLC-Q/TOF (:[E Waters A#]); 3477 RP Cig
i FE : 250 mm X 4.6 mm, PBR ODS-3 5 um, Japan;
250 mm X 4.6 mm, YMC-pack-A5 um, Japan.
1.2 #H

FEREfE: (100~200. 200~300 H, 5
AL ); ODS-A-HG 12 nm S-50 um (HZA YMC
A+]); Silica gel 60 F254 (3E[E Merck A#]); TLC
Silica gel 60 RP-18 F254s (3£ Merck 2] );
Sephadex LH-20 (E[H GE); #/ZHI#% MK GFoss
0.4~0.5 mm TRtk T FiFHARARD; ARy H
BE. OfE CREETTRAHERM A RARD, Sida
Wk R BERR CBE. FRE ORI RS
BHEARATD.

HTrzBEHWNEBEBEEAHARLA, #t5
1038Q1512006, ;=i B, £ RKEH PR KK
TN 48 2042 45 2 O BHE ) T - Commiphora
myrrha Engl. TR, ILORAE T REEHERZ K%
R 250 9B
2 RERSHE

B2 3 kg, R i i — &0 ot [T 4 HL
4%, BEEESE SN 3. 20 10 1 h, SIFREUR
PR J5 13 B % 245 97 8 840 g.

W) A e iR I 840 g ZemE i b (i,
FH A k- 1% 2 B8 (100: 0. 50: 1. 25:1, 10:
1. 5:1, 3:1. 1:1, 0:100) BREEHEN, WetE.
WA 5 A TLC A& FF43 31 16 M o fk# TLC
il K Hor 11~15 1 3T & 15 B 4 183
g Sk, S - FHEE (100 1 0. 50 -
1.25:1.10:1.5:1.3:1.1:1, 0:100) #
FEVei, W, WR4iEHKIE TLC M4 IRE 3 9
MED (Fr. 1~9),

Fr. 3 (12.2 90 £ <4l ODS #: {11 (30%~
100% H - 7K & &2 ). Sephadex LH-20 ( & H
be-HmE 1010 BERMESH, 53 7 M3
# (Fr. 3-1~3-7). Fr. 3-5 (260 mg) Zid 4%
AR ISR EML S 10 (6.1 mg, 65%FEE-/K, tr=
20.5min). 3 (4 mg, 65%FEE-/K, tr=18.7 min),
9 (30 mg, 70% 9 fE-7/K, tr=12 min). Fr.37 (195
mg) &3t 2F SRR IS R 5 6 (9.5 mg,
65%HIfiE-7K, tR=14 min). 7 (8.3 mg, 65%HfE-/K,
tr=16.2 min). 2(2.8 mg, 70%H f#-/K, tr=12.5 min).

Fr. 4 (505 @) FRERAE L5, 240 HEE-
BERS 2.6 (100 : 0. 50:1, 25:1, 10:1. 5: 1.
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3:1.1:1.0:100) HEENEEF, &
Sephadex LH-20 ( &0 H fe-HEE 1 0 1) Atk &)
FI AR A 4 (15 mg 55% I EE-/K, tr=
16.5min). 1 (3.6 mg 55% Hfi£-7K, tr=18.5 min).

Fr.6 (11.6 @) KRG IEARE R A A (&
Fge-FEE 60 © 1—0 : 100). S< 4 ODS #f:fhif
(30%~100% HliZ- /K44 22 ) Sephadex LH-20 ( 4
Fe-HEE 101 BERbE &, SR
BTAEEULEY 5 (4.2 mg, 50%FEE-/K, tr=19.6
min). 8 (3.9mg, 55%MliE-/K, tr=20.4 min)

3 HHExE

&Y 1. Kk, [a]5 +20.0 (c 0.04,
MeOH), UV (MeOH) Jmax (log €) 203 (3.20) nm;
HR-ESI-MS %5 ik 73 7 B 7 Ié m/z: 273.183 2 [M+
Na]* (CisH2602Na, THHEAE N 273.183 00, HEWH:
3 F N CieH2602, THEHAMIFIE N 4.

'H-NMR (600 MHz, CDCls) B (% 1), 1K
WX oA 3B F15 5 on 5.81 (1H, d, J = 2.8
R1 HAMINSIE. BRIEH DEPT-135E E $iE (600/150
MHz, CDCls)

Table 1 'H-NMR, BC-NMR (150 MHz) and DEPT-135
data of compound 1 (600/150 MHz, CDCls)

3A dc s 28 OH
1 47.0 CH 2.32 (1H, m)
2 248 CHo 1.76 (1H, m, H-2a)
1.94 (1H, m, H-2p)
3 405 CHz 1.77 (2H, m)
4 80.8 c —
5 55.4 CH 2.34 (1H, brs)
6 1257 CH 5.81 (1H,d, J = 2.8 Hz)
7 1472 c —
8 272 CHo 2.09 (1H, s, H-8a)
2.42 (1H, m, H-8B)
9 36.9 CHo 2.50 (1H, m, H-9a)
2.10 (1H, m, H-9B)
10 1537 c —
1 783 c —
12 26.4 CHs 1.29 (3H, s)
13 24.7 CHs 1.30 (3H, s)
14 24.4 CHs 1.26 (3H, s)
15 106.7 CHz 478 (1H, s)
473 (1H, )
16 50.6 CHs 3.04 (3H, )

Hz, H-6), 4.78 (1H, s, H-15), 4.73 (1H, s, H-15); 14
AT 7159 on 3.04 (3H, s, H-16); 1E&7IX &
N 3R TES on 1.35 (3H, s, H-13); 1.34
(3H, s, H-12); 1.28 (3H, s, H-14).

13C-NMR (150 MHz, CDCl3) &%/ DEPT-135 i
(R D iR 16 Mifs 5, HPaHE 4 MG
T 3 MBS S 5 MPEAE 5 4 MARE S -
B rh R 2 L BUEERR (5 5 oc 153.7 (C-10), 147.2
(C-7), 125.7 (C-6), 106.7 (C-15); 2 NMEEKIE S oc
80.8 (C-4), 78.3 (C-11); 1 MHIEIRES oc 50.6
(C-16). HSQC i [¥ (£ 1) B HEEMEMHRAE S
HATAJE. £ HMBC 3 (B 2) r, AT AR E2 30
NIZFEMRAE S : H-6 (0n 5.81)/C-1 (6c 47.0). C-4
(oc 80.8). C-5 (dc 55.4). C-7 (dc 147.2). C-8 (dc
27.2); H-15 (0n 4.78) H-15 (6w 4.73)/C-1 (6c 47.0)-
C-9 (dc 36.9); H-12 (0w 1.29). H-13 (0 1.30)/C-7 (oc
147.2). C-11 (6c 78.3); H-16 (1 3.04)/C-11 (5¢ 78.3).

£ NOESY it (|4 3), H-5 (0 2.34) 5 H-14
(0n 1.26) #H3<, H-5 (0w 2.34) 5 H-6 (on 5.81) #H
%, $E7R H-5 Al Me-14 /2 B M5, H-1 (0w 2.33) 5
H-20. (04 1.76) #H3%, H-5 (0w 2.34) 5 H-2B (o1 1.94)

— 'H-'H COSY
— > HMBC

2 @AY 1HEEH-H COSY # HMBC H%ES
Fig2 Key !H-'H COSY and HMBC correlations of
compound 1

P 4 j’ . »

&

N [

NOESY

3 A1 FEENOESY BXES
Fig. 3 Key NOESY correlations of compound 1
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FHIG, WAHEN H-1 5y o #9754, £ Sci-Finder 1%,
A 15 3CHkEM A Carbinol 45FFHML, itk
LAY 1 HEE N 11-methoxyl-guaia-6,10-dien-4a-ol,
RNARNIRE R EY, % NBZEE A,

&Y 2. LEMIRY, HR-ESI-MS miz
239.200 3 [M+H]*, 4T3 CisH02. *H-NMR
(600 MHz, CDCl3) §: 5.35 (1H, d, J = 4.2 Hz, H-6),
3.95 (2H, brs, H-14a, 14b), 3.41 (1H, dt, J = 10.6, 5.5
Hz, H-10), 0.96 (3H, s, H-15), 0.90 (3H, d, J = 6.4 Hz,
H-12), 0.89 (3H, d, J = 6.4 Hz, H-13); 3C-NMR (150
MHz, CDCl;) 6: 46.4 (C-1), 39.8 (C-2), 27.3 (C-3),
56.0 (C-4), 51.6 (C-5), 129.9 (C-6), 140.0 (C-7), 25.9
(C-8), 29.2 (C-9), 76.1 (C-10), 33.9 (C-11), 22.5
(C-12), 20.3 (C-13), 66.9 (C-14), 20.3 (C-15). DL ¥k
skl -, MEEhEw 2 R
(1R,4S,5R,10R)-isodauc-6-en-10,14-diol .

&Y 3: LtRiiA, HR-ESI-MS m/z:
237.177 6 [M+H]", 7 TR A CisH202. *H-NMR
(600 MHz, CDCl3) 6: 9.37 (1H, s, H-14), 6.60 (1H,
brd, J = 4.9 Hz, H-6), 3.49 (1H, dd, J = 11.3, 3.8 Hz,
H-10), 2.25 (1H, dd, J = 10.2, 5.1 Hz, H-5), 0.90 (3H,
d, J = 7.0 Hz, H-12), 0.89 (3H, d, J = 7.0 Hz, H-13),
0.74 (3H, s, H-15); ¥C-NMR (150 MHz, CDCls) 4:
49.5 (C-1), 39.6 (C-2), 25.0 (C-3), 50.4 (C-4), 50.1
(C-5), 159.7 (C-6), 143.8 (C-7), 19.6 (C-8), 29.0
(C-9), 83.4 (C-10), 32.3 (C-11), 19.5 (C-12), 21.7
(C-13), 193.3 (C-14), 13.6 (C-15). LA % #5 5 kR
i —5, M e tb &4 3 4 10a-hydroxy-isodauc-
6-en-14-al.

&) 4: AR AR, HR-ESI-MS m/z: 219.1750
[M+H—H0]*, 413N CisH2402. H-NMR (600
MHz, CDCl3) §: 5.95 (1H, d, J = 3.0 Hz, H-6), 4.78
(1H, s, H-15a), 4.74 (1H, s, H-15b), 2.52 (1H, dd, J =
8.4, 13.2 Hz, H-9), 2.32 (1H, dd, J = 3.6, 11.4 Hz,
H-1), 2.26 (1H, m, H-5), 1.34 (3H, s, H-12), 1.35 (3H,
s, H-13), 1.28 (3H, s, H-14); C-NMR (150 MHz,
CDCl3) d: 55.2 (C-1), 24.8 (C-2), 40.5 (C-3), 80.8
(C-4), 47.4 (C-5), 121.8 (C-6), 150.4 (C-7), 28.7
(C-8), 37.4 (C-9), 153.6 (C-10), 74.1 (C-11), 28.8
(C-12), 28.8 (C-13), 24.5 (C-14), 106.9 (C-15). LA I
s 5ok is — 2, WEehEw 4R
guaia-6,10-dien-4a,11-diol.

&Y 5: LR A, HR-ESI-MS m/z:

255.370 0 [M+H]*, 2 TR N CisH03. *H-NMR
(600 MHz, CDCl3) §: 5.56 (1H, d, J = 3.3 Hz, H-6),
2.74 (1H, brd, J = 9.6 Hz, H-5), 2.29 (1H, m, H-11),
1.01 (3H, d, J = 6.6 Hz, H-13), 0.99 (3H, d, J = 6.6
Hz, H-12); BC-NMR (150 MHz, CDCls) 6: 45.8
(C-1), 21.4 (C-2), 40.6 (C-3), 80.7 (C-4), 48.5 (C-5),
123.3 (C-6), 150.8 (C-7), 25.3 (C-8), 36.6 (C-9), 76.2
(C-10), 38.2 (C-11), 21.7 (C-12), 21.9 (C-13), 69.2
(C-14), 22.4 (C-15). LA F3ds 5 SCik g — s,
WL et &9 5 S orientalol B.

&Y 6: TLEHIRBA, HR-ESI-MS m/z:
239.193 3 [M+H]*, 43T N CisHz02. H-NMR
(600 MHz, CDCls) ¢: 5.78 (1H, d, J = 6.4 Hz, H-6),
4.06 (2H, s, H-14), 3.40 (1H, dd, J = 11.3, 4.1 Hz,
H-10), 0.91 (3H, d, J = 6.6 Hz, H-12), 0.90 (3H, d, J =
6.6 Hz, H-13), 0.67 (3H, s, H-15); *C-NMR (150
MHz, CDCIl3) 6: 48.7 (C-1), 39.2 (C-2), 27.3 (C-3),
475 (C-4), 44.8 (C-5), 127.1 (C-6), 139.3 (C-7), 25.8
(C-8), 295 (C-9), 83.9 (C-10), 29.5 (C-11), 23.8
(C-12), 20.4 (C-13), 68.4 (C-14), 14.2 (C-15). UL ¥k
5 SCwkARE — 5, e A 6 A (1S4R,
5R,10S)-isodauc-6-en-10,14-diol .

&Y 7. TLEAMPIRE A, HR-ESI-MS m/z:
239.193 1 [M+H]", 2 TR N CisH02. H-NMR
(600 MHz, CDCls) ¢: 5.48 (1H, d, J = 4.3 Hz, H-6),
4.03 (2H, s, H-14), 3.40 (1H, dd, J = 11.3, 3.9 Hz,
H-10), 0.89 (3H, d, J = 6.8 Hz, H-13), 0.88 (3H, d, J =
6.8 Hz, H-12), 0.72 (3H, s, H-15); *C-NMR (150
MHz, CDCl3) 6: 48.5 (C-1), 39.3 (C-2), 24.4 (C-3),
50.3 (C-4), 48.0 (C-5), 130.1 (C-6), 140.3 (C-7), 25.8
(C-8), 29.5 (C-9), 83.8 (C-10), 31.3 (C-11), 21.8
(C-12), 18.7 (C-13), 67.8 (C-14), 13.2 (C-15). LA %
W5k — 50, a7 N (15,48,
5R,10S)-isodauc-6-en-10,14-diol .

& 8: AtRA, HR-ESI-MS m/z: 278.188 2
[M+Na]*, 4 3A CisH2603. *H-NMR (600 MHz,
CD30D) ¢: 5.35 (1H, d, J = 2.8 Hz, H-6), 4.22 (1H,
dd, J = 6.7, 3.0 Hz, H-8), 2.07 (1H, dd, J = 14.4, 6.7
Hz, H-9a), 1.90 (1H, dd, J = 14.4, 3.0 Hz, H-9b), 1.39
(3H, s, H-14), 1.15 (3H, s, H-15), 1.03 (3H, d, J = 6.8
Hz, H-12), 1.02 (3H, d, J = 2.8 Hz, H-13); *C-NMR
(150 MHz, CD;0D) 6: 52.4 (C-1), 24.9 (C-2), 38.4
(C-3), 825 (C-4), 50.8 (C-5), 124.4 (C-6), 150.0
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(C-7), 70.8 (C-8), 42.8 (C-9), 76.1 (C-10), 37.2
(C-11), 22.1 (C-12), 22.3 (C-13), 25.6 (C-14), 24.9
(C-15). LA B3l 5 scmkdioE — 8, M e s
¥ 8 > alismanoid C.

& 9: TLEYuRg: & (FEE), HR-ESI-MS
m/z: 239.193 1 [M+H]", 4T A CisHx0z.
'H-NMR (600 MHz, CD;0D) 6: 5.50 (1H, brd, J = 3.0
Hz, H-6), 2.24 (1H, m, H-11), 2.18 (1H, m, H-5), 1.94
(1H, m, H-8), 1.47 (2H, dd, J = 12.7, 10.7 Hz, H-9),
1.27 (3H, s, H-14), 1.22 (3H, s, H-15), 0.99 (3H, d, J =
5.9 Hz, H-12), 0.96 (3H, d, J = 5.9 Hz, H-13);
BBC-NMR (150 MHz, CDsOD) §: 52.4 (C-1), 24.9
(C-2), 38.4 (C-3), 82.5 (C-4), 50.8 (C-5), 124.4 (C-6),
150.0 (C-7), 70.8 (C-8), 42.8 (C-9), 76.1 (C-10), 37.2
(C-11), 22.1 (C-12), 22.3 (C-13), 25.6 (C-14), 24.9
(C-15). LA B3l 5 semkboE — 8, Mdse s
%) 9 A guaiandiol ,

AP 10: AERA, HR-ESI-MS m/z: 237.177 2
[M+H]", 413N CisH202. *H-NMR (600 MHz,
CDCls) 6: 9.40 (1H, s, H-15), 6.88 (1H, d, J = 6.6 Hz,
H-6), 3.49 (1H, dd, J = 11.1, 4.2 Hz, H-10), 2.79 (1H,
dd, J = 11.1, 6.6 Hz, H-5), 0.98 (3H, d, J = 7.6 Hz,
H-13), 0.97 (3H, d, J = 7.6 Hz, H-12), 0.68 (3H, s,
H-14); *C-NMR (150 MHz, CDCls) ¢: 49.7 (C-1),
39.5 (C-2), 27.6 (C-3), 47.6 (C-4), 46.9 (C-5), 157.2
(C-6), 1432 (C-7), 19.4 (C-8), 28.7 (C-9), 83.3
(C-10), 29.7 (C-11), 23.7 (C-12), 20.4 (C-13), 14.3
(C-14), 193.2 (C-15). LA _b%dis 5 seik o — g 1),
% ek &9 10 A4 canangaterpene V.

4 g

B R AR EE, S Shk
B FERARERL. MekiBl. mAIAREEA. T AR,
T A e B 5 o AR S N 2 4 B A9 3 1) 10 M5
R EY), BN IR ZRED o EEE,
B T RAMISAA R, R 9 1 BB 25 (1 253804
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