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Study on Chemical Constituents of Chinese Agarwood ‘Qi-Nan’
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Abstract: To understand the chemical constituents of Chinese agarwood “Qi-Nan”, seven compounds were
isolated by various column chromatographic methods. On the basis of spectral data, they were identified as cis-7-
hydroxycalamenene (1), (5R,6R,7S,8R)-2-(phenylethyl)-6,7,8-trihydroxy-5,6,7,8-tetrahydro-5-[2-(2-phenylethyl)
chromonyl-6-oxy]chromone (2), 1-hydroxy-1,5-diphenylpentan-3-one (3), syringaresinol-glycoside (4), (3/)-
olean-12-ene-3,23-diol (5), p-sitosterol (6) and hexadecanoic acid, 2,3-dihydroxypropyl ester (7). Compounds 1,
3-5, and 7 were isolated from agarwood for the first time, and compound 1 showed a very sweet aromatic odor.
Compound 1 showed acetylcholinesterase (AChE) inhibitory activity with the inhibition rate of (49.9+1.4)% at
the concentration of 50 zmol L.
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Fig. 1 Chinese agarwood “Qi-Nan” (No. QN 20110830)
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Buker amazon SL Jii#%4%; Bruker AV-500 2
SR, TMS HWAR; XY-JH-21BC i T/E &
(AT A FA R A FR A F]); Multiskan FC FAx
I(ZERR QIR PR PR A ] Bk 28 AN (FE ]
HHERAT); Delta 320-S pH H(Heks#h-FL R 2128
AR A ), AR (200~300 H, 60~80 H)
FEZENTRERR G (B SiE1L 1)), Sephadex
LH-20 f1l RP-18 3Rl 4 (Merck A l), FEEURIZ 25
It R 730 2 E 78 Tkt . S-BiAR S BEARR, 5,5
- W-2-RS B R R (DTNB, Ellman iX71), 2Bt
PEAREERE, At e RIS E Sigma Chemical .

1.3 R

LA REDTE (T HE 180.2 o)t 5, DLLTkE =
FREL A K, UG 05h, #E 5h, SRR, W
JE R 4515 R O BE R LY 19.3 g, 358 10.7%.
¥ BRI B B RE 20.0 mg, HX 5.0 mg F1E GC-MS
ST E, FEARERAE (i oy 5, DU - R £
FREE(AFIEL 12 0~0 & 1) ¥, 53] 11 M4 (D1~
D11). ZBFHEEUS, TR IEE FH LB B R
3 W, WRIEARYE, 193 LRI 15.8 g, LU
FERHE(C © M=1:0~0 @ 1)t E, 155 11 M
73 (E1~E11).

D2 (5 E1 &I1J5 1.7 g) AR BEIA AR, ANVA T
43(400.0 mo) EAEZMT(P : E=20 : )ERLAEDW
6 (1.0 mg). HEEIEAEH5r4 Sephadex LH-20 A%
Iy B, HEEYE A 45 81 D2-1 Fll D2-2.D2-2 (400.0 mg)
DU A (0 40 5, A I - 20 R < TR B 52.(80 -
110 : 1, VIV, TRE)BER, H2146EY 1 (1.3 mg).
D3 (3.8 g)LL Sephadex LH-20 #: i/ 5, FIEEME
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fii 75 %] D3-1 (2.3 g)f1 D3-2 (1.5 g). D3-1 (2.3 g)
DA AH ODS a3 43 55, F1 I -7K 4 2 (40 © 60~
100 : 0)eMif3 3 10 M4 (D3-1-1~D3-1-10) . D3-
1-5 (43.0 mg) LA Sephadex LH-20 A% {4 i/ 55, HIfE
Pe it J5 5% D3-1-5-1 fl D3-1-5-2; D3-1-5-2 (7.9 mg)
DARERAE (B3 73 85, FimBs-20 05 (3 - 7)BEmi A 24k
43 (5.8 mg). D6 (1.6 g) LA FHEEAR, NHHESY
(32.0 mg) ARE A (il 4y 55, 405 - F R (100 - 1)
Vel 384k &4 7 (11.1 mg) . D-8 (1.7 g) LAk ODS
FEEE B, HEE-/KEEE(30 © 70~100 - 0)¥E/iifd

OMe

2 (B 1~7 45

Fig. 2 Structures of compounds 1-7
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Ellman yEM45E08 A 2t . AL S0 T DMSO 1, &
AR (pH=8.0) WAL E4(50 umol L) A
LT NEARIERE(0.02 U mLY) A2 Bifk 2 (200 wL),
JerE 30°CHFE 20 min, T 405 nm 4N T IR
58, A 20 4L FJDTNB (2.48 mg mL1)#120 L
FIRRA 2 BERE RS (1.81 mg mL-Y) T84 SNz, K5 WA
AT 405 nm AN K R I 1 he A sd AR FERH 1
SR, e FE R 0.08 g mLt; DMSO FI{E/
PEXTIE, [ SN 0.1%. FFANEEMEE 3 ksk
5o GEBEHIHN FRA OGRS 320 1 I B S
A, HHEACE RO CE T ME (A e -

#| D-8-1~D-8-4, D-8-4 DA% S pE Bt (i 7 25, HH
T Ve S 24 &% 5 (4.7 mg). D11 (1.2 g)LAAHH
ODS #: ik 7 By, HEE-/KBEEE(3 - 71 1 0) Beflii,
5% D11-1~D11-70, D11-(62+63) (30.0 mg) LARESR
FEEE 5, Si-FEE25 @ DIEBEEIAEY 2

(5.0 mg). E8 (2.6 g)Z ODS(Hfi#-/K=5:5~1:0)
BEREVERL, 75%) E8-1~E8-4. E8-4 (44.1 mg)4&
Sephadex LH-20 (HE%)FH£mEKAE(C @ M=20 © 1)
ke, HEEY 4 (L7 mg). thagE I
K 2.

0
L A
e o7 on
oH

7

SH), SR 2 (%) = (E-S)/E =100, X, E
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JR-7-BEE W (cis-7-hydroxycalamenene,
1) 75 BR TG AR s IEAARFR 7 £ 5% iR RR T A
. ¥ 30 CisH20. ESI-MS m/z: 241.1 (100) [M +
Na]*. 'H NMR (CDCls, 500 MHz): & 6.88 (1H, s, H-5),
6.64 (1H, s, H-8), 2.80 (1H, m, H-1), 2.54 (1H, m,
H-4), 2.20 (1H, m, H-12), 2.16 (3H, s, H-15), 1.77
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(1H, m, H-2a), 1.68 (2H, m, H-3), 1.63 (1H, m, H-2b),
1.21 (3H, d, J = 7.1 Hz, H-11), 1.02 (3H, d, J = 6.9 Hz,
H-14), 0.75 (3H, d, J = 6.8 Hz, H-13); 3C NMR
(CDCls, 125 MHz): ¢ 32.2 (C-1), 29.0 (C-2), 19.3
(C-3), 435 (C-4), 131.1 (C-5), 121.1 (C-6), 151.6
(C-7), 114.0 (C-8), 139.0 (C-9), 135.4 (C-10), 23.6
(C-11), 31.1 (C-12), 17.4 (C-13), 21.5 (C-14), 15.5
(C-15). DA L##s 530 wR[15] 2, #iEfea 1
N7 52 2 B A
(5R,6R,7S,8R)-2-(# 2. %£)-6,7,8- = %-5,6,7,8-
VO &-5-[2-(2-% 2.3 ) a3 6- AR 2 (AH 10)
[(5R,6R,7S,8R)-2-(phenylethyl)-6,7,8-trihydroxy-5,
6,7,8-tetrahydro-5-[2-(2-phenylethyl)chromony!-6-
oxy] chromone, 2] HE R SRR A, &
PR3 5% IR IR B iR 4L 1 o 73 F 3\ CaaH300s.
ESI-MS m/z: 589.4 (100) [M + Na]*. *H NMR (CDCls,
500 MHz) éx: Unit A: 7.29 (2H, m, H-2", H-6"), 6.96
(2H, d, J = 7.0 Hz, H-3", H-5"), 7.20 (1H, m, H-4"),
6.11 (1H, s, H-3), 5.35(1H, dd, J = 7.4, 1.3 Hz, H-5),
4.86 (1H, dd, J = 7.5, 1.3 Hz, H-8), 4.10 (1H, dd, J =
10.2, 7.4 Hz, H-6), 3.91 (1H, dd, J = 10.2, 7.5 Hz,
H-7), 2.68 (4H, m, H-7", H-8"), Unit B: 7.20 (5H, m,
H-2"~6"), 7.93 (1H, d, J = 1.8 Hz, H-5"), 7.42 (1H, d,
J =9.2 Hz, H-8"), 7.32 (1H, dd, J = 9.2, 1.8 Hz, H-7"),
6.15 (1H, s, H-3"), 3.05 (2H, m, H-7"), 2.94 (2H, m,
H-8"); 3C NMR (CDCls, 125 MHz) dc: Unit A: 169.4
(C-2), 113.8 (C-3), 180.6 (C-4), 78.4 (C-5), 72.5 (C-6),
74.0 (C-7), 69.9 (C-8), 157.9 (C-9), 121.1 (C-10),
139.2 (C-1"), 128.8 (C-2", C-6"), 128.2 (C-3", C-5"),
126.8 (C-4"), 32.6 (C-7"), 35.4 (C-8"), Unit B: 168.8
(C-2", 109.7 (C-3"), 178.0 (C-4"), 109.6 (C-5'), 156.5
(C-6"), 124.7 (C-7"), 119.7 (C-8"), 152.1 (C-9"), 124.4
(C-10", 139.8 (C-1"), 128.8 (C-2", C-6™), 128.4 (C-3",
C-5"), 126.8 (C-4"), 33.1 (C-7"), 36.2 (C-8"), A%k
i 5 SCHR[16]#IE 1) AH1a I 80E — 30 #E e
2 N(5R,6R,7S,8R)-2-(# £.3%)-6,7,8- = ¥4 £-5,6,7,8-
VU Z-5-[2-(2- 8 458 o ] 25 -6- S ARt l
1-35F-1,5- —F FR-3-80 (1-hydroxy-1,5-di-
phenylpentan-3-one, 3)  JLEIHPIR; AT %L
5% L . /3T 30 CizH1802. ESI-MS m/z:
277.1 (100) [M + Na]*. H NMR (CDCls, 500 MHz):
67.35 (4H, m, H-2", H-6", H-3', H-5'), 7.29 (3H, m,
H-2', H-4', H-6'), 7.21 (1H, m, H-4"), 7.17 (2H, m,

H-3”, H-5"), 5.15 (1H, dd, J = 3.0, 9.3 Hz, H-1), 2.91
(2H, t, J = 7.6 Hz, H-5), 2.85 (1H, dd, J = 9.3, 17.3 Hz,
H-2a), 2.78 (2H, m, H-4), 2.74 (1H, dd, J = 3.0, 17.3 Hz,
H-2b); 3C NMR (CDCls, 125 MHz): & 70.1 (C-1),
51.4 (C-2), 210.4 (C-3), 45.2 (C-4), 29.6 (C-5), 140.8
(C-1"), 128.4 (C-2', C-6'), 125.7 (C-3', C-5'), 127.8
(C-4"), 142.8 (C-1""), 128.7 (C-2", C-3", C-5", C-6"),
126.4 (C-4"). VL FHEURESSCHR[17]— 2, et d
)3 1-$3E-1,5- KR -3

TEHEMBEBE&EREHE (syringaresinol-glyco-
side, 4)  JRFEHIR(MeOD); ESI-MS m/z: 603
[M + Na]", C28H36013; lH NMR (MeOD, 500 MHZ)Z 0
6.71 (2H, s, H-2", H-6"), 6.65 (2H, s, H-2', H-6"), 4.90
(1H, d, J = 7.5 Hz, G-H-1), 4.76 (1H, d, J = 4.0 Hz,
H-6), 4.71 (1H, d, J = 4.3 Hz, H-2), 3.85 (6H, s, 3",
5"-OCHs), 3.83 (6H, s, 3, 5-OCHs); 3C NMR (MeOD,
125 MHz): ¢ 154.7 (C-3", C-5"), 149.7 (C-3', C-5),
139.8 (C-4"), 136.5 (C-4"), 135.8 (C-1"), 133.4 (C-1"),
105.6 (G-C-1), 105.2 (C-2", C-6"), 104.8 (C-2', C-6"),
87.8 (C-2), 87.5 (C-6), 78.6 (G-C-5), 78.1 (G-C-3),
75.9 (G-C-2), 73.2 (C-4), 73.2 (C-8), 71.6 (G-C-4),
62.9 (G-C-6), 57.4 (2xOCHjz), 57.1 (2% OCHs), 56.1
(C-1), 55.8 (C-5). VA E##i 5 3CHR[18—19]% e, %
EZNAEY T ERNR A EE .

(38)-FF B R -12-4%-3,23- B [(3/)-0lean-12-
ene-3,23-diol, 5] H 0 e B A B 4L
S%MIBRIR K th. 433X CaoHs002. ESI-MS m/z:
465 (100) [M + Na]*. H NMR (CDCls, 500 MHz): &
5.18 (1H, t, J = 4.8 Hz, H-12), 3.68 (1H, d, J = 9.8 Hz,
H-23a), 3.52 (1H, t, J = 7.6 Hz, H-3), 3.42 (1H, d, J =
9.8 Hz, H-23b), 2.24 (1H, m, H-18), 2.01 (1H, m,
H-15a), 1.93 (2H, m, H-11), 1.78 (1H, m, H-16a), 1.73
(1H, m, H-1a), 1.70 (2H, m, H-2), 1.62 (1H, m, H-9),
1.60 (1H, m, H-7a), 1.52 (1H, m, H-6a), 1.50 (1H, m,
H-22a), 1.42 (1H, m, H-6b), 1.40 (1H, m, H-21a),
1.37 (1H, m, H-7h), 1.25 (H, m, H-22b), 1.14 (3H, s,
H-27), 1.08 (1H, m, H-21b), 1.03 (1H, m, H-19b),
1.02 (2H, m, H-1b, H-16b), 1.00 (3H, s, H-25), 0.98
(3H, s, H-26), 0.92 (3H, s, H-24), 0.88 (6H, s, H-29,
H-30), 0.86 (1H, m, H-5), 0.84 (3H, s, H-28), 0.79
(1H, s, H-15b); 13C NMR (CDCls, 125 MHz):6 37.8
(C-1), 27.4 (C-2), 77.4 (C-3), 41.5 (C-4), 49.1 (C-5),
18.0 (C-6), 32.4 (C-7), 38.9 (C-8), 47.3 (C-9), 36.6
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(C-10), 23.1 (C-11), 121.8 (C-12), 143.8 (C-13), 41.3
(C-14), 25.7 (C-15), 23.1 (C-16), 46.2 (C-17), 41.1
(C-18), 45.8 (C-19), 30.4 (C-20), 33.6 (C-21), 32.1
(C-22), 70.2 (C-23), 11.2 (C-24), 15.3 (C-25), 16.5
(C-26), 25.5 (C-27), 25.5 (C-28), 32.7 (C-29), 23.1
(C-30). LA E-%#E 5 Cik[20]— 3%, #iEfb&% 5
H(3S)-F B R-12-45-3,23- .

BAEEE (Bsitosterol, 6) IR, Bk
U 5% IR IR B 5 th . 43730 CooHsoO. ESI-
MS m/z: 414 [M]*. 'H NMR (CDCls, 500 MHz): &
5.36 (1H, br s, H-6), 3.51 (1H, m, H-3), 1.01 (3H, s
H-19), 0.92 (3H, d, J = 6.4 Hz, H-21), 0.84 (3H, d, J =
7.8 Hz, H-29), 0.84 (3H, d, J = 6.8 Hz, H-26), 0.80
(3H, d, J = 6.9 Hz, H-27), 0.69 (3H, s, H-18): °C
NMR (CDCls, 125 MHz): & 37.4 (C-1), 31.8 (C-2),
72.0 (C-3), 42.4 (C-4), 140.9 (C-5), 121.9 (C-6), 32.0
(C-7), 31.8 (C-8), 50.3 (C-9), 36.6 (C-10), 21.2 (C-11),
39.8 (C-12), 42.4 (C-13), 56.9 (C-14), 24.4 (C-15),
28.4 (C-16), 56.2 (C-17), 12.1 (C-18), 19.5 (C-19),
36.3 (C-20), 18.9 (C-21), 34.1 (C-22), 26.2 (C-23),
46.0 (C-24), 29.3 (C-25), 20.0 (C-26), 19.2 (C-27),
23.2 (C-28), 12.0 (C-29). LA L%#E 5 Ck[21)#3E
PI—3, e a6 N .

IFH R -o- 2 H M (hexadecanoic acid, 2,3-
dihydroxypropyl ester, 7) HEMmAR, BRI
0 5% IR ER 2 i ¥ . 7 3N C19H3804. ESI-MS
m/z: 329.3 (10) [M — H]". 'H NMR (CDCls, 500 MHz):
6 4.13 (1H, dd, J = 4.6, 11.4 Hz), 4.06 (1H, dd, J =
6.2, 11.6 Hz), 3.83 (1H, dt, J = 5.4, 10.7 Hz), 3.57 (1H,
dd, J = 5.0, 11.4 Hz), 3.53 (1H, dd, J = 5.8, 11.4 H2),
2.33 (2H, d, J = 7.6 Hz), 1.59 (2H, dd, J = 7.0, 14.4 Hz),
1.26 (24H, m), 0.86 (3H, t, J = 6.9 Hz, H-16); 13C
NMR (CDCls, 125 MHz): 5 173.9 (C-1), 69.2 (C-1'),
64.6 (C-2'), 62.3 (C-3), 33.3 (C-2), 31.2 (C-14),
28.4~28.9 (C-4-14), 24.2 (C-3), 21.9 (C-15), 13.0 (C-
16). DL ¥ 5 SCk[22] 3, #EEW T N
FRAETR - - H H I

2.2 Z.BEHEDREREE I VE 1

Z: {8 Ellman y:B493F 08 A oot J , o [ 7= 4
T AN L~T B Tk HE s 5 it 400 1) 3 12k 33k
ITIE, 459K, 50 umol LLALEY 1 B —
SE (1) <. Tk JE B 7 B 400 1) 35 1, L1 %6 9 (49.9+

1.4)%, &Y 2~7 FIFIHIZR /N 10.0%.
3 Wik

AHIE 5 2H A BIAROE 1 sk m A Ul AL
SR B R A EREA 2-(2-% 2 ) (i b &
PIe10-131, IRHIF T M = < S A T A () S TR 24
B R e 7 AMeE Y, s 1A
f5 2P R AP -7-F 5 By s (1), 1 2-(2-
7K 23 (O 5B 49 (5R,6R,7S,8R)-2- (4 2. %£)-6,7,8-
=¥3-5.6,7,8- VU A -5-[2-(2- 4 %8 ) (1 i Jik-6- 454K
@il (2), 1M & ) 1525 -1,5- 2K I 1R-3-
Q) L MARIEEREE T AR EmEEEE 4), 1 1=
i RAE V) (3P)-FF IR -12-4%:-3,23- ¢ (5), 1™
RGP B3 § T (6)F1 1 ANHRITER AL & ks
HE R - - S H R (7), Hop, (& 1. 3~-5 M 7
BIAE RNTE 553

AT FC LA R SR AR DA T B LB
TRl TSR 1) 1 ) 3 L S My b Y 5 e, TR AR AT
SrESH L ANFEAR R BLAE e I a-7- 5 5 B A
(1), SR HELF R FEIEE, HERI ARSI
75 A H AT R A, INDTE 4 B % H 1 300
KAMEERSH, AUE 3 AR R R, H
BIAE NE =P R AR B0, w2l &2
DIER R LR 2 —, T, JUEFTHR
Pt BUAE B8 R BUR T BT I . FEARWE T,
AL 153 T (5R,6R,7S,8R)-2-(4 £.3£)-6,7,8- =%
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