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Study on novel spirocyclic sesquiterpenoids from patchouli oil
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Abstract: The chemical components of the patchouli oil were isolated and purified by silica gel column
chromatography, preparative thin layer chromatography and semi-preparative HPLC. Then, the structures of the
obtained compounds were identified by HR-MS, IR, and NMR. The absolute configurations of the novel compounds
were determined by single-crystal X-ray diffraction analysis and calculation of ECD. Finally, two novel spirocyclic
sesquiterpenoids were obtained from patchouli oil and identified as spiroaxanol A (1) and spirojatamone A (2),
respectively.
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&1 NEPIR K, [a]2 -25.0 (¢ 0.06, MeOH).
HR-ESI-MS %5 ! 1 7; 7 B ¥ W% m/z: 261.182 4 [M+
Na]* (it 5184 C,;H,,0,Na, 261.183 0), i &AW
7 F 3N C H,0,, AMEAE K3, HRHE'HNMR %
BRET 26 MR (&), 453 A G H L [, 1.22
(3H, s), 1.25 (3H, s), 1.69 (3H, s)], YL &AL T 6, 1.22~
2.21 ppm [ 2 /N FE B R0k F LA 5, 2 S AU AL
5 [0, 4.68 (1H, brs), J,, 4.66 (1H, brs)]. "*C NMR ;%5
HISANBAE S (R 1), 4 DEPT i L H &8 Ky 3 4~ H
BTN H TSR R 4 AR AR DL 3
I, HEWTAL AR &G RO R A

£ 'H-'H COSY & ' nJ M %% | H,-4/H,-5, 45 &
HMBC i ' H,-4 5 C-1.C-2.C-3 #1 2%, H,-2 55 C-1.
C-3.C-4.C-5M15%, H,-15 5 C-2.C-3.C-4 #H2%, N 17
E 1Ak (B 1). 76 'H-"H COSY ¥, & 7% H-6/
H-7/H-8/H-9 I AH G5 5, 454 HMBC i H,-6 5 C-1
A C-10 2%, HEM B S EH 11 8eH . &),
i H,-5 5 C-2.C-6 f1C-10 fy HMBC #1%, H,-6 55 C-
2.C-5MMHRAES, e T C-1 NIRRT . 54k, 18
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I C-1 M8, B T A& 1 85 ILI spiroaxane i 2
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Figure 2 Experimental and calculated ECD spectra of compounds 1 and 2
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Figure 3 The chemical structure, key HMBC, "H-'H COSY and
NOESY correlations of compound 2
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Table1 'HNMR (600 MHz, acetone-d,) and *C NMR data (150 MHz, acetone-d,) of 1 and 2
No. ! 2
Oy oc Oy oc
1 51.3 227.7
2 2.05 (1H, overlapped) 49.8 2.43 (1H, m) 37.7
1.41 (1H, d, J=13.8 Hz) 2.24 (1H, m)
3 78.9 2.14 (1H, m) 29.1
1.62 (1H, m)
4 1.54 (2H, m) 40.7 2.45 (1H, m) 38.0
5 221 (1H, ddd, J = 12.6, 12.6, 7.2 Hz) 34.4 58.6
1.22 (1H, m)
6 1.55 (1H, m) 44.6 72.9
1.45 (1H, d, J= 12.6 Hz)
7 1.98 (1H, m) 419 1.67 (1H, m) 37.1
1.53 (1H, dt, J=13.8, 3.6 Hz)
8 1.62 (1H, m) 29.7 1.84 (1H, m) 26.0
1.37 (1H, m) 1.40 (1H, m)
9 1.66 (1H, m) 39.8 2.18 (1H, m) 41.1
1.62 (1H, m)
10 73.5 1.74 (1H, t,J=13.2 Hz) 313
1.43 (1H, ddd, J = 13.2, 3.6, 1.8 Hz)
11 150.7 150.8
12 4.68 (1H, brs) 108.9 4.71 (1H, brs) 109.2
4.66 (1H, brs) 4.67 (1H, brs)
13 1.69 (3H, 5) 211 1.70 (3H, ) 20.6
14 1.22 3H, s) 23.1 1.22 3H, d,J=7.2 Hz) 19.3
15 1.25 3H, 5) 27.0 1.09 3H, s) 28.4
6-OH 4.15 (d, J=2.4 Hz)
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TE R A A]); RE-52A Jig % 78 KA (R R A A 3s 2
F]); CASCADA IILI-10 5256 Z /K 4l A6 R 4t [£ 4y &
AR (i) A BR A ]; Welch Ulitimate XB-C,,
PEFE [250 mm x 10 mm, 5 pm, HJBRH (L) BOE
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(Fr.1~Fr.9). Fr.7 K FEERAE (3, DL &0 H ke -4 R
RS AH AT B PSSR (1002 1~0:1), 58] 7 6 MR
5% (Fr.7-1~Fr.7-6), & Jc X} Fr.7-3 % I RE AT (i DL —
BT (1002 1~0:1) Jy it 3 AH3E AT 6 2 Ve i,
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JR A L EAT 20 28, AA i - TN B 9 A B A (10021~
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3-5-7)0 H A Fr7-3-52 &M &HE A (& AF -4
R £ T, 102 1) DA KA 2F= il %% A 53 (1 mL-min”,
65% H I —7/K W) ik 15 2051 (2.88 mg, 1, =
64.0 min).

Fr.8 (18.6 g) 4 Jx A9 & C-18 # 3, PL 15%.
80%- 100% FF it 7K ¥ ¥ i3k 47 o B35 e i, 4531 3 /NI 40
(Fr.8-1~Fr.8-3). 1, Fr.8-2 £ ik i k€ i, LUAT i
fik— 2,12 .16 (502 1~1:1) F1 5 fe - H g (2001~
0:1) FEATHREEVEML, 492 7 N4> (Fr.8-2-1~Fr.8-2-7).
Fr.8-2-3 &Rkl ik (i, DA T BE - 4.8 4. B8 (20 1~
501) MR B 88 g (1000 1~0: 1) BEATH6 B vk

Jiit, 155 7 AN 4 (Fr.8-2-3-1~Fr.8-2-3-7). Fr.8-2-3-2
Sl = O (R - LR 4R, 3001 1) AR
2 ) 2% RO 43 (1 mL-min™', 86% FF BE— /KA )
Atk 15 2L A2 (0.9 mg, ¢, = 28.5 min)s.
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A1 JE s RS (MeOH); EETiE B [
-25.0 (¢ 0.06, MeOH). UV (MeCN) 4, 200 (1.13) nm.
ECD (MeCN) A, 200 (Ae —0.15) nm. IR (KBr) v, :
3229,2 960, 2 923, 2 857, 1 485, 1 262, 922, 797 cm’'«
(+)-HR-ESI-MS m/z: 261.182 4 [M+Na]" (il H1H N
C,;H,,0,Na: 261.183 0). 'H NMR (600 MHz, acetone-
d,) F1°C NMR (150 MHz, acetone-d,) ¥4 .38 1.

WA W) 11 Xeray 585 AT 54 il - €\ H,0,, M =
238.36, orthorhombic, P22,2,, a = 8.918 2(4) A, b =
11.638 0(4) A, ¢ =14.363 5(6) A, a = 90.00°, #=90.00°,
y =90.00°, V=1 490.79(10) A°’, T = 293(2) K, Z = 4,
#(Cu Ka) = 0.529 mm™. Y4 8 636 X L iy ) 5 H 4
(reflections measured), 212 624 4~ 7] FH%(#% (indepen-
dent reflections), R,, = 0.081 2, R, = 0.058 3 (I > 20())),
wR, =0.120 6 (I > 20(])), R, = 0.107 8 (all data), wR, =
0.149 8 (all data), F*=1.008. CCDC number: 2 350 114.
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ESI-MS m/z: 259.167 2 [M+Na]" (it #1& 4 C H,,0,Na:
259.167 4). 'HNMR (600 MHz, acetone-d,) F1"°C NMR
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