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On the Chemical Constituents of Hypericum erectum THUNB.
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Eleven constituents, 7-hydroxy-2, 5-dimethylchromone (1), (—)-farrerol (2), (+)-4-

hydroxy-4, .7—dimethyl— a-tetralone (8), six ferulic acid esters (4—9), eudesm-4(15)-
ene-18, 6 a-diol (10) and opposit-4(15)-ene-1p, 11-diol (11) were isolated from

Hypericum erectum TrunB. Their structures were established on the basis of spectral

data. In addition, (£)-3 was separated into its enantiomers [(+)-8, (=)-3], and the

absolute configurations at C-4 of (+)-3 and (—)-3 were assigned as S and R, respectively,

from the circular dichroism(CD) spectral data.

Key words — Hypericum erectum; Guttiferae; chromone; flavanone; ¢ -tetralone;

ferulic acid ester; sesquiterpenoid

F M¥1) VT Hypericum erectum Truns. 1,
NEB LI, BRETICHEATAF FFY Y
» & (Hypericum), + F ¥ v 2 & (Guttiferae)
DLEFEENY THAH. KEWIIHhLHEEL
LR ENTEY, RETELHEAH LAY,
EREIC LT, e, Vo~ F, BEALE
AR SN TV 5, ﬁ@ﬁﬁ%@v&% It bF
1) V7 H. perforatum (¥4 St. Jonn’s Wort) b F
AR EAROMEEEL, BERE LD
PR BN L TOBFERLE L THWLRT
V% 1) AHEY) DAL IZ DV T, otogirin,
otogirone, erectquiones A, B, C, erectones
A, B, wedelolactone, desmethylwedelolactone
PHRE SN TS 4T FEEHIE, EFERE L
TOFAFESNLF bF) VT OGS
ATV, 1MEOLEM BEET A LA TE 2
DT, INLDALEHEIZDOVWTHRET 5.

taw i, BERHRELTELN, B

e (HR)-ET 1 & Y L(ED-MS & ) FF3id

CuHio0s & RE &7z, 'TH-NMR A X7 VT,

& 6.63(2H, br s,H-6,8),6.00(1H,d, J=0.7 Hz,

H-3),2.71(3H,s,5-CHs) & 0°2.32(3H,d,J=
0.7 Hz, 2-CHs) 12 9HAS D 7T b > ¥ 7 F VAR
N7z, BC-NMR A7 MV T, distortionless
enharicement by polarization transfer (DEPT) A

Ry MVF—FEbEbE, 1HOAVE=Z L
#* [0182.1(s)], BEEEREAICHE L3 @D
sp2 1 —KR> [6166.7, 163.1, 161.5 (each s)]

EC1ILEON— Ky 7 F VD HER SN,

'H-detected heteronuclear multiple bond
connectivity (HMBC) AXZ7 MiZkh 7o k&

B — R OEEHEEREFTLI2ET A, Fig 1ITR
FTHBESHER SN, LEDAXRY MLV 7 — 4
5, KALAM I 7-hydroxy-2, 5-dimethylchromone
CHEE S, SCEES? & OB L ) [ L7z,

BE, VOUEVERRVIFFNEDELARS
na5, KMEEWIEs M methyl lE2HTH I &

o, NFFTF PHFEMREHEEINS.
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fba213, HiEtE—-18.7" OELEHK
& LTSN, HR-EI-MS £ 1) 4 F3013 CirHis0s
ERFEE N, 'H-NMR AXZ M VT, A:Be
A4 T7DT7 =70 by [ 732(2H,d,J=8.7
Hz,H-2',6'), 6.82(2H,d,J=8.7 Hz,H-3',5") ], B
BIAFFIAFY - AFLYFOP[65.30
(1H,dd,J=12.7,3.0 Hz,H-2), ¢ 3.06(1H,dd,
J=17.0,12.7 Hz,H-3ax), 2.71(1H,dd,J=17.0,
3.0 Hz,H-3eq) IR U 2D A F V7O b ¥ [6
2.00,1.99(each 3H,s, 6,8-CHs) ¥ 7 F IV HHEZR
Entz. F72, UVANZ MV TidBand I [A max
nm(loge): 343(3.62)] %55 < Band II [A max nm
(loge): 293(4.24)] AoV & L TBIES
NaZehsb, KMeEWiI7 7N Y FEKE
HeE S N7 10 EI-MS I B W TIZ CER T retro-
Diels Alder B Z £ B 20D T 7 A bA F v
¥— 7 05™M/2 120 RN 180 ICBBI S /-2 &

/_CHg

~ »

HO. < _O

HO 8 0. CHj
7 |2
6 4 -3
5Y 10
HsC O
1
HaCO o
HO CH:CHJ\O—(CHQ)"——CH;;
4: n=17 (cis) 5: n=17 (trans)
6: n=19 (cis) 7: n=19 (trans)

8: n=21 (cis) 9: n=21 (trans)

5, 2MEDAFIVEROKEEREITARICESL
TWAH I EHNRER SN, T2, CDARZ bV
Tid, 2925 nm (z—7") I8 (Ae—14.8),1112
2145 nm I 3FLET F 2 ¥ VKENF o BLE %
RTIE (Ae+15.0)1 Dy b UEYEITHER S
w7z (Fig. 2). UEDARTZ PV TF—F2 5,
FAbEWZ (—)-farrerol[ (25)-6, 8-dimethyl-5, 7,
4'-trihydroxyflavanone] & #5%€ & 1, CHkfE 2
LoRBEIZE Y EIE L.

b&W3iL, WHELEO  DEmEEEKEL LT
B oh, HR-ELMS & 9 57313 CizHuaO2 & H5E
EN7 IRANRY FVTIE, KB (3590 cm™Y),
ANRZIVHE (1683 cm ™) DFEESHERL S N7z,
IH-NMR 2 X% MV Tid, ABC# A4 7D 7 =
Vv7ua k6 7.73(1H,d,J=2.0 Hz,H-8), 7.62
(1H,d,J=8.1 Hz,H-5), 7.47(1H,dd,J=8.1,2.0
Hz,H-6)] RU2MBOAF V7o b [82.87
(38H,s,7-CHs), 1.57(3H,s,4-CHs)] < 7" F V7S
il X N7z, F7-, 'H-'H correlation spectroscopy
('H-'H COSY) & b&b¥, BET L 2@D 2
FLr7ua b6 279(1H,br dt,J=17.8,5.6 Hz,
H-2eq), 2.70(1H,ddd,J=17.8,10.5,5.6 Hz, H-
2ax). & 2.24,2.21(each 1H, m, H-3ax, H-3eq) ]
T FNVOFENHER S NI, BC-NMR AXY
FILVTIE, 1EDOA VK= VEE [6200.1(s)] K
D1 EOBERE RSB L 2R E[ 6 704
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/\ 214.5 nm (+15.0)

+10 / \
\. | -

=7 N
o \

292.5 nm (—14.8)

200 300 400 (nm)

Fig. 2.

$)]EECI12BOH —K o 7 F AP RSN
72. HMBC AXZ M2 X ) Fua b & Hh—K
YOFEKEEEME L2E A, Fig 3IIRTHE
CDRERR ANz, F T, 62BTDXAFATE NV E
S5 &, 1EANVEZ VI —FK2(8200.1)
& HMBCHHE2SERE2 s 172 6 7.73(1H, d, J=2.0
Hz) 71 s >3 7+ J)ViZnuclear Overhauser
effect difference (NOE 2, NOED) (Fig. 3) #8152
ENFTEND, TOT /= WEAFIVER
TIICHEELTWBZ LRI, UED
ARY MV =% 95, {LEY 313 4-hydroxy-4,
7-dimethyl- a-tetralone & #EE S 4, SCHKE 1519
EOWBIZEYFEE LS. W, RMLaobiE
KT, BbTeIRew [(£)-8] L
ENFDT, FTINVHT L HORESTE AT
27282 A, Fig IR 70 I ANED
Niz. ZREROE =27 25U, HHELEx
METHE, ¥—2 112+25.0°[(+)-3], ¥—
7 213-25.0°[(—)-8] #/RL7:. 4fOMXTIHE
EIZDWTIE, CD A2 bV (Fig. 5) & ) i#5E
Ehic. Blb r—n BRI 2EERBOT v
FUORIR(KEIZ I NVKEZIVED afficdh
LT X IVTINVEREOFES L LD LHE
BB KA OL s aAFr ) VRO
FEVX, 40X FVERREHC LD ¢ 2.70 (H-2ax) K
2.21(H-3eq) D70 + ¥ ¥ 7 F )VIZNOED 2%
BEINBEZ DL, FARARELEV 77—
REEZHLTVwEb DEEbRAE,. Lzdo
T (+)-3D4&, FOa v b FhE [Ae+8.0
(206 nm) |ZRLA-Z &S, 27XV T

8 2.70 (H-2ax

H3C

! 8221 (H-3eq)"._

- NOED
----= HMBC
= 1H.1H COSY

Fig. 3.
Peak 1 Peak 2
- s \
0o 15 30 (min)

Fig. 4. HPLC Chromatogram of (4)-3
Column,Chiralcel OD (Daicel, 4.6 mmi.d.X25 cm) ;
mobile phase, n-hexane —iso-PrOH (19 : 1) ;
detector, UV (at 250 nm) ; flow rate, 0.7 mL / min.

WKFEIER, (-)-8REDITY MR [Ae—
6.8 (206 nm)] ZRL7ZZEND oFLE L IE
En7-(Fig. 6). Hiln—r "BBICLLERE
By bR (RHE) I Fig 6 1R L 912,
vountt ) CEROBENFYA AR LY b Y
77 —BOFPEEREELIRES S L, 36
FHEAMCH DT EE R Y RA 7 5 v b2 Y
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A\ Peak 1130
+5 324 nm (4 1.4), 297 nm (—1.6), 205 nm (+8.0)
Jde 0 \:\ \/_\‘\"\...
“S5N7 Peak 2 [(—)-3]
324 nm (f 1.2), 296 nm (+1.3), 205 nm (—6.8)
200 300 400 (am)

Fig. 5. CD Spectra pf Peak 1 [(+)-3] and Peak 2
[(—)-3]

Z =B 2k, (+)-8I131E [Ae+1.4(324 nm),
—1.6(297 nm)], (-)-313&DI Y F YFHR
[Ae—1.2(324 nm), +1.3(296 nm)] %R L7
bOEHEEEIND, L EDOZ NS, (+)311S,
(-)-83IZREELHE L. W, KMeAEWOH
HHmER IImO TA R, SAPF3HETDH
6.15,16,18)

iLemaRUsid, FRENERBIRY & L
TH 5N, HR-EI-MS & 9 5313 CesHasOu & 3
EEN7/. H-NMRAXRZ PV TIE1,3,4-ZE&
NP O [4:6 7.77(1H, d,
J=2.0 Hz,H-2), 7.10(1H,dd,J=8.2,2.0 Hz, H-6),
6.88(1H,d,J=8.2 Hz,H-5). 5:¢ 7.08(1H, dd,
J=8.1,2.0 Hz,H-6), 7.04(1H,d,J=2.0 Hz,H-2),
6.92(1H,d,J=8.1 Hz,H-5)], 2MDA+L 71
7o b [4:66.79(1H,d,J=12.9 Hz,H-7),
5.82(1H,d,J=12.9 Hz,H-8). 5:6 7.61(1H,d,
J=16.0 Hz,H-7), 6.29(1H,d,J=16.0 Hz, H-8)],
KEs3 [4:6 5.81(1H,s,4-0H). 5:6 5.84(1H,s,
4-0H)], 7=/ —)VEx b¥ vk [4:63.93
(3H,s,3-OCHs). 5:8 3.93(8H,s,3-OCHs)] O
FruEe bz, REEBET VI —VIZED
{7+ [4:6 4.12(2H,t,J=6.8 Hz, Hz-1'),
1.62(2H, dt,J=14.1, 6.8 Hz, H2-2"), 1.25(br s, Hz-
3'~17'), 0.88(3H,t,J/=6.8 Hz, Hs-18'). 5:¢6 4.19

R Band

3
AN
(+) -)

a-quasi-axial
(=)

Peak 1:(+)-3

Peak 2:(-)-3

Fig. 6. Probable Conformations of Cyclohexenone
rings in 3, and Predicted #— r *and = >« *
and CD Cotton effects

(2H,t,J=6.8 Hz,He-1'), 1.70(2H, dt,J=14.6,6.8
Hz,Hz-2'), 1.25(br s,H2-3'~17'), 0.88(3H,t,
J=6.8 Hz,Hs-18) ] #EE S /2. HIZEIMSIZ
BT M2 194 K% U177 12 Z 1LZ M ferulic acid &
Oferuloyl ICH¥ET A 757 A A+ v E—
IRBEINIZ LS, (LEWARDSIEE
NF N cis- K U trans-octadecyl ferulate & HEE S
N, SCEME920 Lok L) FEE L.
1IL&e, 7%0U8, 9i3, EIMSIZBWT"/z
4T4 KRB0 IZHFA 4 v E— 7 FBg SR,
HR-EI-MS & W 53 F3Kid # 1L Z 1 CaoHs004 L
C32Hs404 & PLE S NL72. fLEW6, 87, 90D
IH-NMR AX7 M Vi 4 R TF5 L IFFIC X < HPL
LTHY, BIZELMSIZHE VT 194 K177
12 #F N F N ferulic acid & Fferuloyl IZHET 5
TIGTAY M IV E=IPBEINL-Z En
5, {LEY 6 — 9t cis- B P trans-eicosyl ferulate
(6, 7), cis-K Utrans-docosyl ferulate (8, 9) &
HerE S, SCHRE 20 Lotz X ) [EsE L7z,
{LEW1013, et +23.0° D& H K
¢ LTSN, HR-EI-MS & 9 43 F3id CisHz60e
LiksEE N, IRANRY FIVTIE, KERH
(3596cm ~ 1) OFFFEHDFERR S /2. 'H-NMR A
7 MIVTIE, 65.02(1H,d,J=1.2 Hz,H-15b),
4.75(1H,d,J=1.2 Hz,H-15a) \ZKigA FL > 7
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o b, §3.72(1H,br t,J=9.8 Hz,H-6), 3.43
(1H,dd,J=11.7,4.9Hz, H-1) 12 2 DELE B RESL
B Lz AF > 7a by, 8 0.96(3H, d,J=7.1
Hz, Hs-13), 0.87(3H,d,J=7.1 Hz, Hs-12) 2 2 1l
DZf{AFVTO R, §0.71(3H,s, Hs-14) (2
1EO=ZHAF VLT > v 7T F VDB
/2. 13C-NMR A% kv Ti¥, DEPT A% b
V=g kb abE, 3MEDAFI, 5MHED X
FLy, 5EOAF RO 2BOMMIKFERE
CIBAED Y FFVPHER I Nz, LEDARY
MVF— %25, A{LaWiEeudesm-4(15)-
ene-14,6 a-diol?V LHEE SN, BRP L OEE
REIC L Y FEE L.

b&EW11 1%, it +54.1° DGR
& LT 5N, HR-EI-MS & 0 53F3K 13 CisHasO02
L RN, IRANRY MLTE, K
(3329cm ") DFFEFEN MR S N7z, KILAEWD
NMR A7 FVF— %1%, {bEW12 LML
TWAEY, MIZEELZ6MAF I AT VR
12, ISTRLD TR A F VEDEL L, F-CBE
BRI B L2 — K > [ 6 71.6(C-11) ],
2EO=ZMMAF VI [6n1.25(3H,s,Hs-12),
1.26(3H, s, Hs-13). 6¢30.2(C-12), 30.6(C-13)]

PR EN, Doz &hs, KIEAWIE

opposit-4 (15)-ene-1 3, 11-diol2® 24 L #EFE S,
B EOBHLBEICEIYFEE L. -

Dk, ERERE LTSN AL FFY Y
T DRI EAIT, 11 EOLEY % B L,
FNnoofbEREICOVWTHE L. Thbit
EWHSA P VORI NI-OE, 40
HRDTTH B,

= B 0 #

BEJERE IS H AR5 6 DIP-360 &, UV A~z b
¥ Beckman DU-64 %!, MS ¥ H A&+ JMS-DX
303%!, CD A7 MWV HARSHI-720 B % {5
A L#EIZE L. H-RUBC-NMRA~XZ hVIZH
ARET INM-EX 270%! ('H: 270 MHz, '*C: 67.8
MHz) K OYJNM-LA 400%! (‘H: 400 MHz, '3C:
100 MHz) #ff Al L, WEHEEY H I
tetramethylsilane * FIWTHIZE L 7. k=T 7

ME o E (ppm) TRL, FHEEHK ) dHzT
#F L7, (B&FE © s=singlet, d=doublet,
t=triplet, dd=double doublet, dt=double triplet,
ddd=double double doublet, m=multiplet,
br=broad). #5427 0%bJ T 74 —|21F
Kieselgel 60 (Merck, 230 — 400 mesh), Sephadex
LH-20 (Pharmacia) &/ L7z, 5 EUE Sk 7
0 k&5 7 4 — (prep. HPLC) iZ Tosoh HPLC
system (pump, CCPS ; detector, UV-8020 ;
column oven, CO-8020) % il L 7.

A8 WHA PFY VY (T F FMBERE)2.0 kg
% MeOH CEiRfIH L, 55172 MeOH T ¥ 2
(327 g) % n-hexane, CHCls, Et:0, AcOEt, -
BuOH "I ER 240 H L 72, CHCLAT{AHR (724 g)
ELUNFNNTAIOT LT T T4 — (n-
hexane — AcOEt) 1214 L, 3@ LA (frs. 1 —
3). Fro.2% b TXVhoLsuaxbrs 74—
(n-hexane — AcOEt) 12+ L, 8 SEL7 (frs. 2-
1—2-8). Fr.22% Y UASXVAIL70%}

757 4 — (n-hexane — AcOE¢t) i V24 HYL

HPLC [column 1, TSK gel 120T (7.8 mm i.d.X
30 cm, Tosoh) ; RI; MeOH —Hz0 (19:1) ;15
mL / min; col. temp., 45°C. column 2, TSK gel
OH-120 (7.8 mm i.d.X 30 cm, Tosoh) ; UV (at
235 nm) ; n-hexane —EtOH (19:1) ; 1.5 mL /
min; col. temp., r.t.] THHE, 1tE%4 (25mg),
5 (3.8mg), 6 (1.8mg), 7 (2.0 mg), 8 (1.7
mg), 9 (23mg) %157, Fr.2-5%0DSA—7
YHSLsET RS T T 4 — [MeOH — H:0 (3
: 1) ] i U273 BCHPLC [column 1, TSK gel 120T
(7.8 mm i.d.X 30 cm, Tosoh) ; RI; UV (at 205
nm) ; MeOH—Hz0 (1:1; 2:3) ;1.5 mL/min;
col. temp., 40, 45°C. column 2, TSK gel OH-
120 (7.8 mm i.d.X 30 cm, Tosoh) ; UV (at 205
nm) ; n-hexane —EtOH (19:1, 9:1) ;1.5 mL/
min; col. temp., r.t.] {ZfF L, 1t&%1 (3.5 mg),
2 (35.0mg), 3 (25 mg), 10 (4.0 mg), 11
(2.0mg) %E1%7-.
7-Hydroxy-2,5-dimethylchromone (1) UV
A max nm (loge) : 287(3.71), 248(3.95), 240
(3.93), 209(4.04). EI-MS "z (rel. int) : 190
[M]* (100), 162(50), 161(57), 150(17),
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157(15), 122(32). HR-EI-MS ™z : 190.0652
(Caled for CiiH100s; 190.0630). 'H-NMR (400
MHz, CDsOD) ¢: 6.63(2H, br s,H-6,8), 6.00
(1H, d,J=0.7 Hz,H-3), 2.71(3H,s,5-CHs), 2.32
(8H,d,J=0.7 Hz,2-CHs). '3C-NMR (100 MHz,
CDsOD) &: 182.1(C-4), 166.7(C-2), 163.1(C-
7), 161.5(C-9), 143.7(C-5), 118.0(C-6),
115.7(C-10), 111.5(C-3), 102.0(C-8), 23.1(5-
CHs), 19.9(2-CHs).

(—)-Farrerol (2) [a]%-18.7°(c=1.07,
MeOH). UV A max nm(log ¢ ) : 343(3.62), 294
(4.24), 225(4.38), 212(4.42). IR (KBr) cm ™"
3354, 1643, 1608, 1587, 1517. EI-MS ™/z
(rel. int) :300 [M]* (87), 180(100), 152(72),
120(23). HR-EI-MS ™/z : 300.0985 (Calcd for
C17H160s; 300.0998) . 'H-NMR (270 MHz,CDsOD)
8: 7.32(2H,d,J=8.7 Hz,H-2',6'), 6.82(2H,d,
J=8.7 Hz,H-3',5'), 5.30(1H,dd,J=12.7,3.0 Hz,
H-2), 3.06(1H,dd,J=17.0,12.7 Hz,H-3ax),
2.71(1H, dd, J=17.0, 3.0 Hz, H-3eq), 2.00, 1.99
(each 3H,s, 6,8-CHs). CD (MeOH, c¢=0.11 X
10 -3M) Ae:—14.8(292.5 nm), +15.0(214.5
nm).

4-Hydroxy-4,7-dimethyl-a-tetralone (£-3)
[@]¥£0° (c=0.30,MeOH). UV A max nm (loge):
300(3.16), 250(3.96), 208(4.26). IR(KBr)
cm ™ 3590, 1680. EI-MS "/z (rel. int) : 190
[M]+(27), 175(100), 162(29), 119(33), 91
(21). HR-EI-MS ™/z : 190.0976 (Calcd for
C12H1402; 190.0994) . 'H-NMR(400 MHz, CDsOD)
&:7.73(1H,d,J=2.0 Hz,H-8), 7.62(1H,d,J=8.1
Hz,H-5), 7.47(1H,dd,J=8.1,2.0 Hz,H-6), 2.79
(1H,br dt,J=17.8,5.6 Hz, H-2eq), 2.70(1H,ddd,
J=17.8,10.5,5.6 Hz, H-2ax), 2.37(3H,s, 7-CHs),
2.24(1H, m, H-3ax), 2.21(1H,m,H-3eq), 1.57
(8H,s,4-CHs). !3C-NMR (100 MHz, CDsOD) §:
200.1(C-1), 149.0(C-4a), 138.6(C-7), 136.3
(C-6), 131.6(C-8a), 127.7(C-5), 127.0(C-8),
70.4(C-4), 39.0(C-3), 36.8(C-2), 29.3(4-CHs),
21.0(7-CHs).

tIBEY £-3DXE%EDE : column,
Chiralcel OD (Daicel, 4.6 mm i.d.X 25 cm) ;

detector, UV (at 250 nm) ; mobile phase, n-
hexane —iso-PrOH (19:1) ; flow rate, 0.7 mL /
min ; col. temp., r.t.

(4S)-4-Hydroxy-4, 7-dimethyl-a-tetralone[ (+)-
3] :tr20.4 min [ @]¥+25.0° (c=0.038, MeOH).
CD (MeOH, ¢=8.0 X 1075M) Ae:+1.4(324 nm),
—1.6(297 nm), +8.0 (205nm).

(4R)-4-Hydroxy-4, 7-dimethyl-a-tetralone[ (—)-
3] :tr24.0min [ ]¥—25.0°(c=0.051, MeOH).
CD (MeOH, ¢=8.0 X 1075M) Ae:—1.2(324 nm),
+1.3(296 nm), —6.8(205 nm).

cis-Octadecyl ferulate (4) EI-MS "/z (rel.
int) : 446(100), 194(62), 177(47). HR-EI-MS
M/y: 446.3419(Caled for CesHasOs; 446.3396) .
'H-NMR (400 MHz, CDCls) &: 7.77(1H,d, J=2.0
Hz,H-2), 7.10(1H,dd,J=8.2,2.0 Hz,H-6), 6.88
(1H,d,J=8.2 Hz,H-5), 6.79(1H,d,J=12.9 Hz,
H-7), 5.82(1H,d,J=12.9 Hz,H-8), 5.81(1H,s,
4-OH), 4.12(2H,t,J=6.8 Hz,Hz2-1'), 3.93(3H,s,
3-OCHs), 1.62(2H,dt,J=14.1,6.8 Hz, H2-2'),
1.25(br s, Hz-3'~ 17'), 0.88(3H,t,J=6.8 Hz, Hs-
181).

trans-0O ctadecyl ferulate (5) EI-MS "z (rel.
int) : 446(100), 194(68), 177(51). HR-EI-MS
™M/ 446.3393 (Calced for CesHasO4; 446.3396).
'H-NMR (400 MHz, CDCls) &:7.61(1H,d,J=16.0
Hz,H-7), 7.08(1H,dd,J=8.1,2.0 Hz,H-6), 7.04
(1H,d,J=2.0 Hz,H-2), 6.92(1H,d,J=8.1 Hz, H-
5), 6.29(1H,d,J=16.0 Hz,H-8), 5.84(1H,s, 4-
OH), 4.19(2H,t,J=6.8 Hz,H2-1'), 3.93(3H,s, 3-
OCHs), 1.70(2H,dt,J=14.6,6.8 Hz, H2-2"), 1.25
(brs, He-3'~17'), 0.88(3H,t,J=6.8 Hz, H3-18').

cis-Eicosyl ferulate (6) EI-MS "/z (rel.
int) : 474(100), 194(63), 177(48). HR-EI-MS
M/z: 474.3723 (Caled for CsoHsoOa; 474.3709).
'H-NMR (400 MHz, CDCls) &:7.77(1H,d, J=2.0
Hz,H-2), 7.10(1H,dd,J=8.3,2.0 Hz,H-6), 6.88
(1H,d,J=8.3 Hz,H-5), 6.79(1H,d,J=12.9 Hz,
H-7), 5.82(1H,d,J=12.9 Hz,H-8), 5.81(1H,s,
4-OH), 4.12(2H,t,J=6.8 Hz, He-1'), 3.93(3H,s,
3-OCHs), 1.62(2H,m,Hz-2'), 1.25(br s, Ha-
3'~19"), 0.88(3H,t,J=6.8 Hz, H3-20').
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trans- Eicosyl ferulate (7) EI-MS "%z (rel.
int) : 474(100), 194(45), 177(31). HR-EI-MS
My/y: 474.3721 (Caled for CsoHs004; 474.3709).
'H-NMR (400 MHz, CDCls) & :7.61(1H,d,J=16.1
Hz,H-7),. 7.08(1H,dd,J=8.1,2.0 Hz, H-6), 7.04
(1H,d,J=2.0 Hz,H-2), 6.92(1H,d,J=8.1 Hz, H-

5), 6.29(1H,d,J=16.1 Hz,H-8), 5.83(1H,s,4-

OH), 4.19(2H,t,J=6.8 Hz, He-1'), 3.93(3H,s, 3-
OCHs), 1.70(2H,dt,J=14.6,6.8 Hz, H2-2'), 1.25
(brs, He-3'~19'), 0.88(3H,t,J=6.8 Hz, H3-20').
cis-Docosyl ferulate (8) EI-MS "%z (rel.
int) : 502(64), 194(90), 177(100). HR-EI-MS
Mz 502.4026 (Caled for CseHsaOa; 502.4023).
'H-NMR (400 MHz, CDCls) 6 :7.77(1H, d,J=2.0
Hz,H-2), 7.10(1H,dd,J=8.3,2.0 Hz, H-6), 6.88
(1H,d,J=8.3 Hz,H-5), 6.79(1H,d,J=12.9 Hz,
' H-7), 5.81(1H,d,J=12.9 Hz,H-8), 581(1H,s,
4-OH),. 4.11(2H, t,J=6.8 Hz, Hz-1'), 3.93(3H,s,
3-OCHs), 1.62(2H,m,Hz-2'), 1.25(br s, He-
3'~21'), 0.88(3H,t,J=6.8 Hz, Hs-22").
trans-Docosyl ferulate (9) EI-MS "z (rel.
int) : 502(98), 194(100), 177(98). HR-EI-MS
M/zy: 502.4043 (Caled for CseHssO4; 502.4023).
'H-NMR (400 MHz, CDCls) ¢ :7.61(1H,d,J=15.9
Hz,H-7), 7.08(1H,dd,J=8.3,2.0 Hz, H-6), 7.04
(1H,d,J=2.0 Hz,H-2), 6.92(1H,d,J=8.3 Hz, H-
5), 6.29(1H,d,J=15.9 Hz,H-8), 5.84(1H,s, 4-
OH), 4.19(2H,t,J=6.8 Hz, Ho-1'), 3.93(3H,s, 3-
OCHs), 1.70(2H,dt,J=14.6,6.8 Hz, Hz-2'), 1.25
(brs, Hz-3'~21'), 0.88(3H,t,J=6.8 Hz, Hs-22') .
Eudesm-4(15)-ene-13, 6a-diol (10) [ aJT+
23.0° (¢=0.30, MeOH). IR(CHCls)cm ~': 3596.
EI-MS /2 (rel. int) : 238 [M]* (4), 220(20),
202(5), 177(11), 159(13). HR-EI-MS "z :
238.1960 (Calcd for CisH2602; 238.1932). 'H-
NMR (400 MHz, CDCls) 6 :5.02(1H,d, J=1.2 Hz,
H-15b), 4.75(1H,d,J=1.2 Hz,H-15a), 3.72(1H,
brt,J=9.8 Hz, H-6), 3.43(1H,dd,J=11.7,4.9 Hz,
H-1), 1.75(br d,J=9.8 Hz,H-5), 0.96(3H,d,
J=7.1 Hz,H3-13), 0.87(3H,d,J=7.1 Hz, Hs-12),
0.71(3H, s, Hs-14). '¥C-NMR (100 MHz, CDCls)
§:146.3(C-4), 107.8(C-15), 79.1(C-1), 67.0

(C-6), 55.9(C-5), 49.4(C-7), 41.7(C-10),
36.3(C-9), 35.1(C-3), 31.9(C-2), 26.0(C-11),
21.1(C-138), 18.2(C-8), 16.2(C-12), 11.6(C-
14). _

Opposit-4(15)-ene-13,11-diol (11) [ a]%+
54.1° (¢=0.01, MeOH). IR(CHCls)cm ~': 3329.
EI-MS ™/z (rel. int) : 220 [M — Hz01* (16),
205(11), 187(10),. HR-EI-MS "/z : 220.1841
([M —H20]* . Calcd for CisHe4O; 220.1827). 'H-
NMR (400 MHz, CDCl:) & :4.86(1H,d,J=1.5 Hz,
H-15b), 4.60(1H,d,J=1.5Hz, H-15a), 3.53(1H,
dd,J=11.4,4.8 Hz,H-1), 1.26(3H,s, Hs-13),
1.25(3H, s, Hs-12), 0.65(3H,s, H:-14). “C-NMR
(100 MHz, CDCls) ¢ :145.9(C-4), 106.7(C-15),
79.4(C-1), 71.6(C-11), 57.8(C-5), 49.6(C-7),
47.6(C-10), 37.4(C-9), 34.6(C-3), 32.6(C-6),
31.8(C-2), 30.6(C-13), 30.2(C-12), 29.9(C-8),
11.9(C-14).

FE AMZEICH-D, NMR K OFMass AR
7 MVERHIE L ThwioiZnwizRghuféans
MEOE—, Bk Bz WERICERLET.
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