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A new monoterpene from Osmanthus fragrans var. thunbergii
YU Ya-rui, LIU Meng-ying, HUANG Jiao, HUANG Jing’

(West China School of Pharmacy, Sichuan University, Chengdu 610041, China)

Abstract: In order to study the chemical composition of Osmanthus fragrans var. thunbergii, the chemical
constituents of the dried flower of O. fragrans var. thunbergii were studied. From the 95% ethanol extract of the dried
flower, a new monoterpene (1), along with seven known monoterpenes, sesquiterpenes and phenethyl alcohols (2-8),
was isolated and purified by silica gel, polyamide, and preparative reversed-phase HPLC chromatography methods.
Their structures were identified by 1D-NMR (‘H NMR, “C NMR, DEPT), 2D-NMR (HSQC, HMBC, 'H-'H COSY,
NOESY), HR-ESI-MS, IR, UV, and its physical and chemical properties as: methyl (R,E)-2-(5-ethylidene-2-oxotet-
rahydro-2H-pyran-4-yl) acrylate (1), (R,E)-2,6-dimethyloct-3,7-dien-2,6-diol (2), (6R)-2,6-dimethyloct-7-en-2,3,6-
triol (3), 2,4,4-trimethyl-3-(3-oxobutyl)-cyclohex-2-en-1-one (4), (S)-2,4,4-trimethyl-3-(3-hydroxybutyl)-cyclohex-
2-en-1-one (5), (R,E)-2,4,4-trimethyl-3-(3-hydroxybut-1-en-1-yl)-cyclohex-2-en-1-one (6), (S,E)-3,5,5-trimethyl-4-
hydroxy-4-(3-oxobut-1-en-1-yl)-cyclohex-2-en-1-one (7), and 2-p-acetoxyphenylethanol (8). 1 is a new compound,
2-8 were isolated from the plant of Osmanthus fragrans var. thunbergii for the first time.

Key words: Oleaceae; Osmanthus fragrans; Osmanthus fragrans var. thunbergii; chemical constituent; mono-

terpene
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4 ¥E (Osmanthus fragrans var. thunbergii) N 4
mi AR AR R, AR — AN AR, HAER B
G, WREBEFTE . AR FT XS A [ b o ) A
TEHEAT T HO 3 R G (A0 25 B 43 F 9 DA B 24 38 3% 4
SE, R T — B RIFAYEEREmE. £ T
SHAAFEENGIE, A T8 T AR, IF
R T R R FH B9 5 A, AR DR e TR T RCA
RGN A TC . 45 R NS HET1E 95% L BEfR
B o 3459 3 8 ML &9, 4 1D.2D-NMR . HR-ESI-
MS IR\ UV 5 3 AR 45 & 3 A PR 5T 75 0l %5 58 N
(R,E)-2-(5-MV. £ 55 -2- 5 AR DU S -2 H- WL g -4- ) TH A7 TR
8 [methyl (R,E)-2-(5-ethylidene-2-oxotetrahydro-2H-
pyran-4-yl) acrylate, 1]+ (R,E)-2,6- — F J&-3£-3,7- -
2,6- W% (2)+(6R)-2,6- — W H -3 -7-4%-2,3,6- =¥ (3).
2,4,4- = 3L 3-(3-5 AR T 28)- 38 ©-2- 4 - 1-F (4).(S)-
2,4,4- = W3- (3-FR 5L T 5)- 38 C-2-0-1-B (5)~(R,E)-
2,4,4- = WL 3-3-FR B T HE-1-J-1-28)- 38 2 -2- 0 - 1-
fill (6)(S,E)-3,5,5-— F Jk-4- 32 7 4-(3- AR T -1-05-1-
) & -2-0-1-W (7) RIS SRR IR R O (8). H
FAE L L&Y, HREME A E RS
Y EER ().

HR51TR
A1 To PR, LA 10% BRER L

Figure 1 The structures of compounds 1-8

I, INFAAS K20 3 2 s DUBRUME = A0 R B, 2 1
[a]5 +30.3 (¢ 0.320, CHCL,); AX°" /am (logg): 203 (3.76);
2L A 61 vt fem™: 2 925 (-CH,-)< 1 744 (C=0).1 439
(C=0), #&7r~ 1 A T H 2L PR 2 X8 . HR-ESI-MS
g5 HE S OB T g m/z 211.096 8 [M+H]T (i 5T
{8 211.097 0, 4> T X C, H,,0,), #i & 1 5 7 XA
C,H,0, NEFE RS,

1/f'"H NMR i (400 MHz, CDCL,) $#5 &7 7 14
HEAFES. Hio, 630 (1H, s).5.68 (1H, s) f15.75
(1H, dd, J = 8.2, 7.0 Hz) A& (55, 6, 3.78 BH, s) N
HEEAES, 0, 1.54 (3H, d, J=7.0 Hz) N 5k H 3
ME M H 4555 0, 2.73 (1H, dd, J = 15.3, 6.7 Hz) I
2.83 (1H, dd, J = 15.3, 6.7 Hz) A [A B A8 & & i 1 3
HEAME T, 0,4.63 (1H, d, J = 12.8 Hz) f14.86 (1H, d,
J = 12.8 Hz) 5 W v, 1 5 [ AH I 1) [7) B 43 & 1) IR 07
W HIEEAE 5, 6, 3.94 (1H, t, J = 6.7 Hz) ARG X H
EEES.

11 °C NMR i (DEPT i) or T 11 MkAS 5,
Ho. 172.2 (C) A 166.4 (C) N2 MBI S5, 17
N 1THA 24N 5. 140.3 (€).131.5 (€).127.0 (CH)
F1126.5 (CH) N4 MNMEIRAE 5, #2781 A 2 4 R,
e 52.3 (CHy) N IANHEEBE S, 6. 72.7 (CH) N5
Wi Pk A ) 0 FE {5 5, 6. 35.9 (CH,) N 1AMl
I W F 3615 5, 0 36.1 (CH) N 1Al i IR FR S A5
M6, 14.1 (CH,) N IAMIEIT I 2EmRAE 5. P EAERJF
SEO VRIS AN R, HEW 1 AT BEN S 1A BRIR ) R
FKE.

1 1 HSQC i 7K, 6, 6.30 (1H, s) F15.68 (1H, s)
¥15 6. 127.0 (CH) #H K, $275 6, 6.30 Al 5.68 Ay I Bk
0 127.0 ERIPIAS A i ki 2; 0, 2.73 (1H, dd, J = 15.3,
6.7 Hz) f12.83 (1H, dd, J=15.3, 6.7 Hz) 55.35.9 (CH,)
FHIR, UESE 6, 2.73 F12.83 IG5 2 HH 4 6. 35.9 LA
SR F; 0, 4.63 (1H, d, J= 12.8 Hz) F14.86 (1H, d, J =
12.8 Hz) 5 6. 72.7 (CH,) %, UE 5 6, 4.63 1 4.86
550 r - BE A A G I KR o 72.7 AR T

1/ HMBC i (K2A) &R, Kl =15 5 5, 6.30
(1H, s) f15.68 (1H, s), LA X F A A 5 5, 3.78 (3H,
s), Y515 5 Bk 6. 166.4 A7 TE I FEAH O, $278 1 1451
HAFAE — DML R P B (a v BO); MR 2RSS 5
6,1.54 3H,d,J=7.0 Hz) 5. 131.5 (C) #1126.5 (CH)
AEITFEA DS, H5H4E 6, 5.75 (1H, dd, J=8.2, 7.0 Hz)
MEMAE, IR VGNP HEE—DNREERFB 0
BY); 6, 2.73 (1H, dd, J = 15.3, 6.7 Hz) #12.83 (1H, dd,
J=153,6.7 Hz) LA }2 §,, 4.63 (1H, d, J = 12.8 Hz) Fil
4.86 (1H, d, J= 12.8 Hz) ¥J5 6. 172.2 (C).131.5 (C) I
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36.1 (CH) fE7E L FEA%; 0, 3.94 (1H, t, J=6.7 Hz) 55
5. 172.2 (©).131.5 (C).72.7 (CH,) #135.9 (CH,) {7/ izt
FEAH O, &7 1 4540 o A7 7E — > AR DY S0 g 20 Fr B
(c T B

o (0]
3 7 1072\ 3
SAoon, e ?
2 6 4
5
a b c

a ;i Bt H-3 [6,, 6.30, 5.68 (1H each, s)] 5 ¢ J Bt
(1) C-4 (6. 36.1) AF{EEFEAH ¢, ¢ Fr Bt 1) H-4 (5, 3.94)
5 a Fr BL C-2 (6. 140.3) F1C-3 (6. 127.0) A {EZFEAH
K, e BN H-3 (0, 273 A12.83) 5 a b BLIK C-2 (6,
140.3) fE{EIFEAH I, IE B a Fr BY (IR FRER) fY C-2
5o BUi C-4 MHIE; by BEH-2 (6, 5.75) 5 b F Bty
C-1 (6. 131.5), ¢ / Bt 1) C-4 (5, 36.1) Fl C-6 (5. 72.7)
EAEIEFEAR G, RS, 456 1005 730, UEW b v B
C-1flc BB C-5NA—JR ;b Bt H-3 (6, 1.54) 5
c Fr B C-5 (6. 131.5) (P b i BX C-1) fE /R FEAH K,
BE—BUEW b v BURT ¢ B B — AR 1. 2k, 1
(1P~ T 45 A4 B 72 ) 2-(5- & 0 J2 -2- SR AR U -2 H- T g -
4-F) TH ¥ FR H e [methyl-2- (5-ethylidene-2-oxotetra-
hydro-2H-pyran-4-yl) acrylate] (/] 2B).

HMBC: H—C

NOE: H~C
Figure 2 The key HMBC correlations (A), the planar construc-
tion (B) and the key NOE correlations (C) of 1

1 1) NOEDS £ 1 &£ 7x, 4 R4 H-2" (6, 1.54) B,
H-4' (6, 3.94) Al H-3 (5, 5.68, 6.30) 155 43 5 77 4L 1 1%
a1, Ui H-2"5 H-4"F1 H-3 Z [0 477E NOE AH G K &, B
R R L 5 C-4'F0 AP Ab T [RI, i iff s XU A™ D A i
X (E) WAL 1 09 NOEDS i 2 & 7, 24 HE 5 H-4' (5,
3.94) 5}, H-3 (6, 5.68) 155 /7 4E T # &, B H-4'5 H-3
Z [AF4E NOE #H K K &, Nz, NOEDS i 1 141 7R
T H-2"MH-315 5 Z [HA£7E NOE #H X K &, UEBH a J1
B (IR PR B HUARAE ¢ v B (R DY ZUmE I B8 11
W EJ5, B C-4" 1 4a s # B4 R-F 2

25 L ATIA, £ 445 1 4 methyl (R,E)-2-(5-ethyli-
dene-2-oxotetrahydro-2H-pyran-4-yl) acrylate (i 2C),
— WA, a4 NS (osthunin). MR 111

'H."”C NMR.HSQC LA & HMBC i, K 1 ff) 'H fl1 °C {5
ST T HE GR 1),

Table 1 'H (400 MHz) and *C NMR (100 MHz) data of 1 in
CDCl,
Position O J, (Jin Hz)
1 166.4 -
2 140.3 -
3 127.0 08
6.30 (s)
1V — —
2! 172.2 -
2.73 (dd, 15.3, 6.7)
3 35.9
2.83 (dd, 15.3, 6.7)
36.1 3.94 (t, 6.7)
5 131.5 -
4.63 (d, 12.8)
6 727
4.86 (d, 12.8)
1" 126.5 5.75 (dd, 8.2, 7.0)
2" 14.1 1.54 (d, 7.0)
CH,O- 523 3.78 (s)
I ER S

Bruker AV-400 #% % 3L 4} 4% (Varian Corporation,
USA); # H 3% L 1E B i i (Thermo Fisher Scientific,
USA); Nicolet 6700 £L4 43 )6 FE it (Thermo Electron
Co., USA); UV-3600 54Nt t E 11 (Shimadzu, Kyoto,
Japan); GL-3000 fill £ =1 20 AH 11X (Gelai Precision
Instruments Co., Ltd., Chengdu China); # JZ €& 3 # i
GF,, S AR G (5 S THR A A, 300~
400 H200~100 H); FE S R WG (LA KFEATH
BR 2% 7]); MCI CHP-20P (75~150 pm, H 4 Mitsubishi
2wl HeRR o o Al R AE 2, 201948 H
K DY) AR T AR T, 28 DY 1 K24 A 7 24 2 Bt K
IRUG W) 5 F 0 T AR %5 € N 4 FE Osmanthus fragrans
var. thunbergii, FEAEFR A (GH20190901) {447 F U )11 K
AP B RN R (P FRHEOREE 808 %) o
1 E#RSSE

SRETHEAE 2 19 kg, FH 95% 2.1 (40 L) ¥4 [0
2 h, BREL2 IR, 1 E, JEEE B 2, 19 312008 R A
FR1/6 IR 4 (7 Lo R4 I N SR AR oK, i
P e A, IR, 19 BEAIUTIE (940 g), U8Bt
— BRI BE B AR E (397.62). E (397.6g) &
TER (200~300 H) FEi% 5 B, S H - HEE (2001~
0:1) BEEELEML, 152 544 (Frs.1~5). Fr.1 (64 g) &
Rl €, A i k- 2R 20T (105 1~0:1) BAEEBEL,
53] 6 A EB 4y (Frs.1-1~1-6). ¥4 Fr.1-2 (10 g) £ % it
JEAE E % 43 B, 7K L 10%~90% LA P e it 75 31 4 4
BB 43 (Frs.1-2-1~1-2-4). Fr.1-2-1 (1.5 g) &®E KA
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HE | S A ] £ s RO 1S 4y A B A 1 (47 mg).
2 (52 mg)-4 (20 mg) 16 (7 mg). Fr.1-2-2 (310 mg) &
RHE A 3 4 B 15 B AL A 8 (144 mg). Fr.1-3
(6.3 g) BB & AL 20 55, /K 10%~50% LA 5
Jii, 753 %] 4 A>3 43 (Frs. 1-3-1~1-3-4), Fr.1-3-1 (1.4 g)
2 I SR IR €3 | SR ) % v RO €3 43 B 49 B
th&5 M5 (150 mg) A17 (19 mg). Fr.1-5 (7 g) & Flkhi
LI B, K 10%~50% L BEAR FE Ve, 79 31 34N 344)
(Frs.1-5-1~1-5-3)c Fr.1-5-1 (1.2 g) & 2 fk Ik (0 i
TR A 3 (49 mg).

2 HEHEE

W& 1 Jo IR, 2T LA 10% iR £ B
VAW, AN S By T 0 DA v A R A, 2
[ ]5 +30.3 (¢ 0.320, CHCL); Aps/nm (loge): 203 (3.76);
AN HE v em™: 2 925 (-CH,-)~ 1 744 (C=0)+ 1 439
(C=C). HR-ESI-MS: m/z 211.096 8 [M+H]" (it & 14
211.097 0, 4+ +30C, H,,0,), 2= 5. 'HNMR (400 MHz,
CDCI,) il *C NMR (100 MHz, CDCI,) ¥ W% 1.

&2 [(RE)-2,6- — H -3 -3,7- 0 -2,6-
M ]: T R, W JE BT DL 10% BRER £ BV W, i #4
B4, EI-MS: m/z 171 [M+H] . 'H NMR (400 MHz,
CDCL,): 8, 5.91 (1H, dd,J=17.3,10.7 Hz, 7-H), 5.70 (1H,
d,J=15.7 Hz, 3-H), 5.61 (1H, dt, J=15.7, 7.0 Hz, 4-H),
5.20 (1H, d, J=17.3 Hz, 8a-H), 5.05 (1H, d, /= 10.7 Hz,
84-H), 2.25 (2H, m, 5-H), 1.31 (6H, s, 1-, 1'-H), 1.27 (3H,
s, 1"-H); "C NMR (100 MHz, CDCL,): 6. 144.8 (C-7),
142.7 (C-3), 121.8 (C-4), 112.2 (C-8), 72.9 (C-6), 70.9
(C-2), 45.1 (C-5), 30.0 (C-1), 29.9 (C-1"), 27.5 (C-1").

& W03 [(6R)-2,6- - Hi F:-2¢-7-4%-2,3,6- = F%]: &
iR, 2055 L 10% BRER Z B2, IR .
EI-MS: m/z 189 [M+H] - 'H NMR (400 MHz, CDCL,):
d, 5.90 (1H, m, 7-H), 5.23 (1H, d, J = 17.4 Hz, 8a-H),
5.04 (1H, d, J = 10.4 Hz, 84-H), 3.35 (1H, m, 3-H), 1.82
(1H, dt, J = 14.2, 7.4 Hz, 5a-H), 1.68 (1H, dt, J = 14.2,
7.4 Hz, 58-H), 1.56 (1H, m, 4a-H), 1.41 (1H, m, 4-H),
1.31 (3H, s, 1"-H), 1.20 (3H, s, 1-H), 1.15 (3H, s, 1'-H);
“C NMR (100 MHz, CDCL,): d. 144.9 (C-7), 112.4
(C-8), 79.3 (C-3), 73.3 (C-2), 73.3 (C-6), 39.5 (C-5),
29.0 (C-1"), 26.6 (C-1'), 26.0 (C-4), 23.4 (C-1).

&Y 4 [2,4,4- = FHHE-3-G-AMR T H)-2 C-2-H-
1-H]: TE iR A, 32T PL 10% B iR B, nk
B, ESI-MS: m/z209.2 [M+H]". '"HNMR (400 MHz,
CDCL): 6, 2.56 (2H, m, 2"-H), 2.46 (4H, m, 6-, 1"-H),
2.17 (3H, s, 4"-H), 1.79 (2H, t, J = 6.8 Hz, 5-H), 1.72 (3H,
s, 1'-H), 1.14 (6H, s, 1"-, 2"-H); *C NMR (100 MHz,

CDCL,): 6.207.1 (C-3"), 198.8 (C-1), 163.5 (C-3), 131.4
(C-2), 42.4 (C-2"), 37.4 (C-5), 36.6 (C-4), 34.3 (C-6),
29.9 (C-4"), 26.8 (C-1"), 26.8 (C-2"), 24.2 (C-1"), 11.6
(C-1"e

WEMS [(S)-2,4,4-—HE3-C-FRE T E)-H -
20 -1-H ] TG R A, 3 2155 DL 10% TR £ B
W, AR B0, ESI-MS: m/z 211.1 [M+H]". 'H NMR
(400 MHz, CDCL,): 6,, 3.85 (1H, m, 3"-H), 2.44 (2H, dd,
J=1.5, 6.3 Hz, 6-H), 2.39 (1H, m, 54-H), 2.19 (1H, m,
5a-H), 1.78 (2H, dd, J = 7.5, 6.3 Hz, 1"-H), 1.75 (3H, s,
1'-H), 1.56 (2H, m, 2"-H), 1.23 (3H, d, J = 6.1 Hz, 4"-H),
1.15(3H,s,2"-H), 1.15(3H, s, 1""-H); "C NMR (100 MHz,
CDCL,): 6. 199.2 (C-1), 165.0 (C-3), 130.9 (C-2), 68.5 (C-
3"), 38.0 (C-2"), 37.5 (C-1"), 36.5 (C-4), 34.3 (C-6), 27.0
(C-2"), 27.0 (C-1"), 27.0 (C-5), 23.6 (C-4"), 11.6 (C-1").

A6 [(R,E)-2,4,4- = H F-3-3-F4 3 T - 1-0-
1-382)-FF C-2-05- 1-J ] T G yreRal s, w8 EmE LA 10% i
W& CEEAT, INAE IR . ESI-MS: m/z 209.2 [M+H]'.
'H NMR (400 MHz, CDCL,): 6,, 6.21 (1H, dt, J = 16.5,
1.2 Hz, 1"-H), 5.69 (1H, dd, J = 16.2, 5.7 Hz, 2"-H), 4.45
(1H, m, 3"-H), 2.50 (2H, dd, J = 7.5, 6.2 Hz, 6-H), 1.83
(2H, dd, J = 7.5, 6.2 Hz, 5-H), 1.79 (3H, d, J = 1.1 Hz,
1'-H), 1.35 (3H, d, J = 6.4 Hz, 4"-H), 1.14 (3H, s, 1"-H),
1.14 (3H, s, 2"-H); *C NMR (100 MHz, CDCL,): J. 199.6
(C-1), 160.8 (C-3), 140.6 (C-2"), 130.1 (C-2), 125.3 (C-
1"), 68.8 (C-3"), 37.4 (C-6), 35.6 (C-4), 34.4 (C-5), 27.4
(C-1"), 27.4 (C-2"), 23.7 (C-4"), 13.5 (C-1").

WED T [(S,E)-3,5,5-— H H-4- 2 5 -4-3-HMA T -
105 -1-38)-38 ©-2-H5 - 1- B ]: T iR ik, 4 2 it DL
10% iR L BV, I & 35 . ESI-MS: m/z 223.2
[M+H]". '"H NMR (400 MHz, CDCL,): 6, 6.83 (1H, d,
J=15.7Hz, 1"-H), 6.45 (1H, d, J = 15.7 Hz, 2"-H), 5.94
(1H, s, 2-H), 2.48 (1H, d, J = 17.2 Hz, 6a-H), 2.31 (1H,
d, J=17.2 Hz, 68-H), 2.29 (3H, s, 4"-H), 1.87 (3H, d,
J=1.5Hz, 1'-H), 1.09 (3H, s, 1"-H), 1.01 (3H, s, 2"-H);
"C NMR (100 MHz, CDCL,): 6.197.8 (C-1), 197.4 (C-
3"), 161.0 (C-3), 145.4 (C-1"), 130.5 (C-2"), 127.8 (C-2),
79.3 (C-4), 49.7 (C-6), 41.6 (C-5), 28.4 (C-4"), 24.5 (C-
2", 23.1 (C-1"), 18.9 (C-1").

AW 8 (X LA LR O BE): Tt iR A,
JEE LA 10% B IR 2B W, #3384, EI-MS: m/z
179 [M-H] - 'H NMR (400 MHz, CDCL,): §,, 7.06 (2H,
d, J=8.5Hz, 2-, 6-H), 6.78 (2H, d, J = 8.5 Hz, 3-, 5-H),
4.24 (2H,t,J="17.1 Hz, 8-H), 2.86 (2H, t, J= 7.1 Hz, 7-H),
2.05 (3H, s, 2'-H); "C NMR (100 MHz, CDCl,): 6. 171.8
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(C-1"), 154.7 (C-4), 130.1 (C-2), 130.1 (C-6), 129.6 (C-1),
115.5 (C-3), 115.5 (C-5), 65.6 (C-8), 34.3 (C-7), 21.1
(C-2Y

G 2~8: 730 5 SCHR X bL, B 200 0 i €
(R,E)-2,6-— W Ft-3¢-3,7- ") -2,6- —BE (2)!".(6R)-2,6-
TR T 05-2,3,6- = (3)17.2,4,4- = H 3 -3-(3-4
T30 224 - 1- (4)1.(S)-2,4,4- = F F£-3-(3-¥¢
FT - R C-2-0-1-H (5)' (R,E)-2,4,4-= F F-3-(3-
I T R0 -1-00)- R B -2- 4 - 1-7 (6)17(S,E)-3,5,5-
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