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 E: B A EFRP RS RS AR E . ik FIRTERAE. Sephadex LH-20 #. Cis JRAHTE
iz ) 26 v 25 €0 B % 2l £ HPLC S5 7 1A T o B 2lifh, ARG WIE LM . MS. 1D 1 2D NMR S5 i 5 S fh &
YISEH; HE— b X R RATHNEAHE ECD HE 4. 18/ MTT ENEL SR ETE. R W EH5E
RMAF 2 ERAE 2 MEAIAKERMGEEREY, 505 (+)-(15,45,55,7R, 10R)- B B A Kt -5,15-FK & - 11-45-10-FE (1),
patchouliguaiol C (2), £5i& &YW 1 ZF G, 2 NHEEOIARRE. H C-5 5 C-15 Ml id MRS AH Y AL G A LM
PG PRARA EMEIRE S SR BoR, (&) 2 7E 50 pmol/L ¥ T X B ik FEE A 1-42 (amyloid B-protein, APi42) i AfhZ: BE4H
g2 SH-SYSY FH Ha202 $45 PC12 AN BA B BRYPER, AEZZ (79.57£4.33) %Hl (69.14£2.55) %.
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A novel guaiane sesquiterpenoid from patchouli oil
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Abstract: Objective To investigate the chemical constituents from and their neuroprotective effects from patchouli oil. Methods
The compounds were isolated and purified by column chromatographies over silica gel, Sephadex LH-20, ODS, preparative TLC,
and semi-preparative RP-HPLC. Their structures were elucidated by physicochemical properties, MS, 1D and 2D NMR spectra data.
The absolute configuration of compound 1 was determined by X-single crystal diffraction method and ECD data. /n vivo efficacy of
neuroprotection was evaluated by the MTT method. Results Two guaiane sesquiterpenoids were obtained from the patchouli oil
and their structures were identified as (+)-(1S5,45,5S,7R,10R)-guaiacane-5,15-epoxy-11-ene-10-ol (1) and patchouliguaiol C (2).
Conclusion Compound 1 is a new compound named epoxy guaiol, whose C-5 and C-15 are connected by ether bond to form a
five-membered epoxy structure. In addition, the compound 2 shows significant neuroprotective effects on H202 induced PC12 cell
and APi-42 injured SH-SYSY cell at 50 pmol/L with maximal protection of (79.57+4.33)% and (69.14+2.55)%.
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PR IRAT PRI B R R 5 R B VA O, Bl
FHFN O 2RI, HRWREZEIHE FA
@M, fE (HFEERRRERE Y Pl Kk
15 SEPT/RZZHF B B8 NI 50%~110%2,
BE RS RIEAT M INE, B RS A
TEREST, AR RIEMALT: B 25 K
FLEA EATTE, FPERER, JE BBy “95
FHATEOES . & Lk 451, BT SRS 05 &
KWL W w2 1 e B B T ko1

TEERSEPAHANNRE, NIERFR
(Lamiaceae) §lI#55J& Pogostemon Dest. 184 # 7
Pogostemon cablin (Blanco) Benth. [FF-gh 371121,
E N AN DN F TR S5 3] 90 RS
e&wy, HF3 BN RS EE, RN ERK,
WS, A AN DL R BRR A1, i)
AWM EE N EEE Ay, BRAIEE, 5t
JREEL, A LRIPROSE Z MG BT . Perry 521
EFBITER R BRI EA 2, R e
WFER, X TR et mm A& M s, ar
IR TR I, TR W B AS B B A A ke Y A
il 5 BA B PR A A RS TR0, Rtk AR
SIS ARLIRN T B E AP S, 153 2
MEOARE ML LR, SHMEEN (+)
(18,4S,5S,7R,10R)- L B A L5t -5,15- 38 %~ 11-45 - 101
[(H)-(15,4S,5S,7R,10R)-guaiacane-5,15-epoxy-11-ene-
10-ol, 1]. patchouliguaiol C (2). HH L&Y 1M
WA, B NI EEAIREE . HX RIS
AT R ER IR, SR RIMAEY 2 BA
T WA RIS -

1 UESHH

Bruker D8 QUEST X H @ fiT 4 4% (42 [E Bruker
~F]); Waters Synapt G2 57> (Y (Waters 24
A]Ds ZZZRME MCP 200 Je)tA (SR 2R R 2
#]); Agilent Cary 600 FTIR BB E R4 (3£
Agilent A#]); Bruker-600 %5 t4RA (fE[H
Bruker A #]); [H 34X (Chirascan CD Y& 1E0);
Buchi Gradient Former B-687 R AH 154 (Rp
Cis, 43~60 um). Buchi Rotavapor R-205 gk 25 Kk
4% (ii: BUCHI A A]);  Shimadzu UV-260 %64k
HEHEA CHAEEAF]D; AikHE: Agilent Cis (250
mmX9.4 mm, 5 um, ZHEE A F]D); Sephadex LH-20
(Amersham Pharmacia A F]); GFass ¥ )2 ELIEHER
(B BT s BiRE 48830 B R )

J 75 Eank F I R A F .

DMEM kiR 7R3k (Gibco AF]); R4 IIE
(Gibico AF]); HMIEFENR (Costar AF]). Water
Jacket CO, i #6 (Thermo Scientific /A 5] ); Series II
Allegra X-12R &.00#H1 (Beckman Coulter A %] ); AE
2000 HL T EiMEE (Motic AH]); Sunrise FFFRIX
(TECAN v H]); HFEBEMEEE (MTT, Sigma AF] ).
SH-SY5Y. PCI12 #HZ4i Motk B 1TH LAY
o

JTEBEGMT 2017 F 12 BRA] REREE
JTEA PSR D, 28 AR R 24 R S b 2 N e T
AR B E EN BT RIS R Y
& P cablin (Blanco) Benth. [ 4 ¥ . fx K
(SGHX-20171205) A7 T BHl H BR 25 K.

2 EERESNE

T A 25 A B3R5y 80 kg, RHAIK
AR E TR, WEER R M, AEH
To/KTRBREN T HRBR/K, AR ERE R 405 go
KRR A AIE (100~200 H) 3HE L M THZE
Bk, LA HEE-BEIR 488 (100 1 0~0 1 100)
RAIABREATRREE Ve, el & v 2 v ki,
E AR 7, ESCE AR R 21 NS ES
7y (Fi~Fa). Fig (15.5 g) #ridid jeAH o s i A
BT DL 40%~100% FF B VRO T 10 FE B M, e i v
SR AN, &IFHRAAIR Y, 53 14
WML 7 Fisa~Fisno Fis 375K H Sephadex
LH-20 A &S 31T 0 5, DA is-s - i (5
50 DN, B3 3 N 5) Fisr1~Fis-e30
%} Fig-r1 %] Sephadex HW-40F A (it k47 43 59,
L 80% H /K A B R T Ve, f5fia & £ =
s, AHEE-EEIR 8 (70 D B, BEEhE
1 RNREY), BT O 6 & S RO i,
PL 69% M RIS B AR IEAT 7 B alifk., A5
FEY 1 (6.5 mg, ®r=73 min, HFE 1
mL/min). Fisn 3870 K EERAE (i 3E 4740 25, DA
MR- R 2006 (100 & 1~1: 1) BREEWEl, 193
12 M (Figen1~Fish12)s Figen10 BT R
A 2= 1] 2% i BGRAR Cisvk (78% B /K VAR b3
Ho) Fisnn 2EMEY) 2 (103 mg, &R=54 min, K
M 1 mL/min).

3 HHWERE

a1 TR S (FED, [a]s+24.5°

(¢ 0.04, MeOH): IR v (cmh): 3354, 2934, 2870,
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1642, 1449, 1375, 1265, 1271, 1121, 1048, 937, 887,
791, 628, 519; HR-ESI-MS %3 iV T8 11§ m/z
259.168 1 [M+Na]*, $#&7R7+ 3N CisHuO02 GHHE
{8 259.167 4, CisH240:Na), AEFIFE N 4. tb&H
1) "HNMR 3 8o 1 N00E IS S 64 0.92 (3H,
d,J=6.6Hz), 1M FIERE(ES 6u1.68 GH,s). 1
AN KU (1) K 3 U5 5 o 4.69 (1H, m) A1 Jy
4.61 (1H, m), VAR Z AN i G W H AR S 5
(0n 1.28~2.40). L&Y 1 ) BC-NMR F1 DEPT i
SR 15 MRES (R 1D, 842 MHE. 74T
FOE CELHS 1 AN AR O F L) . 3 MR E DL &
3R CELAE 1 AMREZERRF 2 M=, L
FESATUEEAED 1A T AN R AR b
i, G 2D NMR g 04, #ie BURERIA &, B
C-5 5 C-15 (s Bk g R i | AT A S5 .
&% 1 1 'H-'H COSY i &7 Hy-6/H-7/
H,-8/H>-9. H-4/Hs-14/H-1/Ho-2/Ha-3 (M RAS S,
a1 ANESL R SRR (B 1D. HMBC 1%
1, Me-14 5 C-3. C-4. C-5 #3%; H-1 55 C-2.
C-3. C-10 fi2%; H-15 5 C-1. C-5. C-9. C-10 #H
XK; H-75H C-6 fil C-8 #H%; H-12 5 C-7 # C-11

FHIG, RHEH AT C-10 £z, H C-15 5 C-5
Z TR 1A HIu I

AV 1 FIAEX A RS iE I NOESY ke, H
H H-1 5 H-6a fl H-9a #H5¢; H-15 5 H-3a. H-6b
AT H-9b #19%; H»-12 5 H-9b #4155, H-3a 5 Hi-14
#H5< (B 1), i H-6a. H-1. OH-10. H-4 fl H-7
ST R MM Hs-14 5 H-15 A isopropenyl-7 {7
FRA M. R ZA S AT T R E e,
Kl 2, @i it ECD Mg b & 1 B4 sty
B, FE OGS B RS (IEF-PCMD %
7 4k B 4 % 1a (185,45,58,7R,10R) Al 1b
(1R,4R,5R,75,10S) £ CAM-B3LYP/DGDZVP % it
HAS 2 ECD ¥, JEid ECD Yaik thi, 11574
H ) 1a (15,45,5S5,7R,10R) ECD 1% 55256 ECD i3k
WWIE . B, BIEY 1 BN B E R
15,48,5S,7R,10R . &AL A W4 € N(+)-(15,4S.5S,
7R, 10R)- 18 B ASE-5,15-FF - 11-4%5-10-F .

AW 1 1] Xray HEATHESE: CisHuO, M=
236.34 g/mol, FAELH R (monoclinic), FPEIR L2
[E#E (P21); a=7.048(4)>X 107 mm, b=10.887(4) X
107 mm, ¢=9.457(5)X 10”7 mm, a=90°, $=102.96(3)°,

1 HEW1 Mk, SREMREIERE
Table 1 'H-NMR (600 MHz, acetone-ds) and '*C-NMR (150 MHz, acetone-ds) data of compound 1

AL on Jc hi OH dc
1 236(1H,dd,/J=10.8,2.4 Hz) 54.3,CH 9 1.95(1H,ddd, J=13.2,4.8, 3.0 Hz), 1.69 (1H, m) 44.1, CH2
2 213 (1H,m), 1.55 (1H, m) 24.0, CHz 10 80.0,C
3 1.64(1H, m), 1.28 (1H, m) 34.3, CHz 11 152.2,C
4 174 (1H, m) 49.0, CH 12 4.69 (1H, m), 4.61 (1H, m) 109.0, CHa
5 94.4,C 13 1.68 (3H,s) 19.9, CH3
6 1.62 (1H, m), 1.56 (1H, m) 41.5, CHa 14 0.92 (3H, d, J= 6.6 Hz) 12.5, CHs
7 232 (1H, m) 46.2, CH 15 3.52 (1H, d,J=7.8 Hz), 3.41 (1H, dd, J= 7.8, 2.4 Hz) 75.9, CHa
8 1.81 (1H, m), 1.53 (1H, m) 28.5,CH: | OH 3.76, (1H, s)
HO
/—"
)
A{//. — S
#— HMBC
— Ll coSY # % NOESY

1 &Y 1 MR EER 'H-'H COSY. HMBC # NOESY {55
Fig. 1 Structure and key correlations of 'H-'HCOSY, HMBC and NOESY of compound 1
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Exp. CD

—Exp. CD
=~ -Calcd. ECD for (15,45,5S,7R,10R) 1a
~ 7~ "Calcd. ECD for (1R,4R,5R,75,10S) 1b

200 240 280
A/nm

El2 A1 8 X-ray BRITHENE (£) MECD B (H)
Fig.2 X-ray crystal structure (left) and ECD (right) of compound 1

y=90°, ¥=707.2(6) X107 mm’, T=298(2) K, Z=2,
2(Cu Ka) =0.558 mm™", 12 502 7 H. it 52 ST 45 %
$& (reflections measured), HHULEERIM 2285 M4k
P N SE BT A E  (independent reflections );
Rine=0.037 7, R1=0.036 4 (I>20(1)), wR(F2)=0.092 6
(I>20(1)), R1=0.041 6 (all data), wR(F»)=0.097 1
(all data), F2=1.084, Flack parameter=-0.20(15).

WEY 2. AEHR, 10%IE 48 545,
HR-ESI-MS m/z: 259.168 5 [M -+ Na]* (it &1
259.167 4, C;sH4O:Na); 'H-NMR (600 MHz,
Acetone-ds) 0: 5.17 (1H, brs, H-15a), 4.91 (1H, brs,
H-15b), 4.65 (1H, brs, H-12a), 4.59 (1H, brs, H-12b),
4.46 (1H, q, J = 6.6 Hz, H-2a), 2.49 (1H, m, H-4),
2.47 (1H, m, H-9a), 2.22 (1H, ddd, J = 13.2, 6.0, 4.2
Hz, H-9b), 2.09 (1H, m, H-7), 2.05 (1H, m, H-5), 1.87
(1H, m, H-8a), 1.80 (1H, ddd, J = 12.6, 7.8, 6.6 Hz,
H-3a), 1.68 (3H, brs, H3-13), 1.67 (1H, ddd, J = 12.6,
7.8, 6.6 Hz, H-3b), 1.50 (1H, brd, J = 13.8 Hz, H-6a),
1.36 (1H, m, H-8b), 1.12 (1H, ddd, J = 13.8, 12.0,
10.8 Hz, H-6b), 0.87 (3H, d, J= 7.2 Hz, CH;-14); 13C-
NMR (150 MHz, Acetone-ds) J: 154.7 (C-10), 152.5
(C-11), 111.9 (C-15), 108.6 (C-12), 84.4 (C-1), 74.0
(C-2), 54.6 (C-5), 49.7 (C-7), 41.4 (C-3), 38.0 (C-8),
32.9 (C-9), 32.8 (C-4), 31.9 (C-6), 20.5 (C-13), 16.8
(C-14). VL EHdE 5 ORIk IE R A —S20, s E
1t 4% 2 4 patchouliguaiol C.
4 HERIFIERTHIE

KH MTT EIE S 1 A0 2 %) B iektesdE e
1-42 (amyloid B-protein, ABi4) Fifh AfHE BRI
A SH-SYSY A1 H,0, 4% PC12 ARAEAIE IR,

SH-SYSY 4liffi##F T DMEM ¥ 77+, 37 C.

5%CO, 35 7 BX A K, BB L. R
SH-SYS5Y 4HAT 96 FLAH, &L 1X10° A4,
Hid DMEM &H 10%64- 1% (100 pL). ¥
SH-SYSY 4l 5% — i iy & 24 h, mZKREN
3.125. 6.25. 12.5. 25 A1 50 pumol/L, #RJ5%r5HIH
25 pumol/L A4 40 4 he BiFRMJE, mISSLA N
A 20 uL MTT (5 mg/mL), £47% 4 h. L 0.1%DMSO
NTHR, 50 umol/L 4E2E 3K E HAEFHYEXTHR,
BEARXAE 490 nm ALMEBGE (). BANIEH
23U, IHHAIMATIE .

2 PC12 4 ab T3 £ 2k K Bt AT I8, PC12
AR T DMEM B384, 37 C. 5%CO, 1 9%
EXHERK Y], BB O R PC12 410 T 96 FL
R, BRAL 1X 103 A4, o+ DMEM &4 10%
JEZEIMIE (100 pL). K PC12 2 5k 5 — & Tl
H 24 h, WAIKEN 3.125. 625, 12.5. 25 il 50
umol/L, #RJ5 475 H 400 umol/L HoO, Ab# 4 h, 1%
WG, ML A 20 uL MTT (5 mg/mL), %
7% 4 ho LA 0.1%DMSO KX, 50 umol/L 442 E
FAPEBRPEXT IR, DU BEARAYAE 490 nm &b 5E 4,
FANE EE 3 K, I P A T B4 A 2% .

MIPFTER=A w0/4 we

FHIE 3. 4 m%n, (L&Y 2 75 50 umol/L iRFE T,
XF AP 515 SH-SYSY 4HfIA1 HoO, 451455 PC12 #1224
MEARENRPER, FEESHH8 (7957+
4.33) % (69.14%2.55) %. MALEY17E 3.13~
50 pmol/L WK, X AB1-42 {5 SH-SYSY 4ilJifl
A Ho02 #5475 PC12 #2220 g A B0 H B S A A o
5 g

PR IRAT MR A AP oA (B0 FLBEHNY
RPN HERS AL, LD RE RS
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5 807
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2 607
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IR PEYE 313 625125 25 50
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xR #P<0.01; SHBANE: "P<0.05 “P<0.01,
G
#P < 0.01 vs control group; P < 0.05 P < 0.01 vs model group,

same as below
B3 LAY 1502 3t AB1-42 $#it5 SH-SYSY R MRAISNG
Fig. 3 Effect of compounds 1 and 2 against Af1-42-damage
in SH-SYSY cells

100
O\\°
5 804
s
&
2 601
=3
SR BORY PO 3.3 625125 25 50
WA 1/(umol L")

100+
2 o -
% “[‘ sk
e ol
& io
2 601 iid

13 625125 25 50
WA 2/(pmol- L)

K R B 3

4 LEY 1702 % H20: 155 PC12 #HZHRRAIS N
Fig.4 Effect of compounds 1 and 2 against H2O:-damage in
PC12 cells

H—FhZFENE KPR, AENZHSI T E
FHEEF AR IT BURMF 251 855 PERZS “J5

FHATHOEE .. FHE LA e, & ETY
AR B NN G, R ZX P2 M 09
HABUAE R MR o B3 78 & 3% R sy
BEAT A A DL R E YRR R, RIEY 2 XF
AB142 1115 SH-SYSY Al HyO, 151455 PC12 #2224
BRI 2 Z R ER, NIt 5t S5 7T
RigtZ% .

JTEAMP A EE O R, [
I 1% R B A P2 B SR S R A7 A8 1Y) B BR AR
WA, S BRI E 5 V) ERS, @)
PN SR e Y e S A I o i e SF W R4 G AR R
SE N RZ T By G R S T M R . R ARG
HR-ESI-MS. NMR. ECD PLK X . @fiTi <2 Fh
HFARFBX G 1 T8 EE. MUFEET
IR ML AL, R R B A B LA e
(1) 25 46 45 5 S A T SE IR AR

RBAE FIAEEHEARAEF SR

SE R
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