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Studies on the Constituents of Hypericum Species. II. Megastigmane

Glucosides from Hypericum erectum THUNB.

Erika Marsuoka, Koichi Machipa, and Masao KikucHr

(Received November 22, 2005)

Two rare megastigmane glucosides, 3- and 9-O-3-p-glucopyranosides of (3S,5R,6R,TE,

95) -megastigman-7-ene-3,5,6,9-tetrol (1 and 2) , were isolated from Hypericum erectum

Trauns. Their structures were established on the basis of chemical and spectral data. This is

the first report of the isolation of each megastigmane derivative from Guttiferae plant.

Key words —— Hypericum erectum;, Guttiferae; megastigmane glucoside
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IbEWw1 BL U021, WiERE—-59.6"B &
=632 ° DELEHEL LTHESN, S0#
fiE (HR)-FAB-MS & 9 4333 12 CoH;, 04 & TR
FEEN. ALEW 1 B L U2D H-NMR A7
FVIZIERICL CHEBLTBY, HIZFF R
—@Et L7y M r[1:6 5.79 (1H, dd,
J=15.9, 6.3 Hz, H-8), 6.06 (1H, d, J=15.9 Hz, H-
7). 2:6 5.65 (1H, dd, J=15.9, 8.1 Hz, H-8), 6.17

2-9) .

(1H, d, /=159 Hz, H-7) ], 2D A F T X F 7
o h[1:6 420 (1H, ddt, J=14.4, 12.7, 4.3 Hz,
H-3), 4.34 (1H, br q, J=6.3 Hz, H-9). 2: 5 4.05
(1H, ddt, J=13.0, 11.5, 4.9 Hz, H-3), 4.55 (1H,
dq, J=8.1, 6.3 Hz, H-9)1, 1{@#DOT / 2 v 77
T h[1:6 440 (1H, d, J=7.8 Hz, H-1"). 2: 6
440 (1H, d, J=7.8 Hz, H-1")], 2O 2 FL 7
ok [1:6 158 (1H, ddd, J=12.7, 4.3, 2.0 Hz,
H-2eq), 1.76 (1H, t, J=12.7 Hz, H-2ax), 1.78
(1H, dd, J=14.4, 12.9 Hz, H-4ax), 1.84 (1H, ddd,
J=12.9, 4.3, 2.0 Hz, H-4eq). 2: 6 1.46 (1H, ddd,
J=11.5, 4.9, 1.7 Hz, H-2eq), 1.65 (1H, t, J=11.5
Hz, H-2ax), 1.74 (1H, t, J=13.0 Hz, H-4ax), 1.78
(1H, ddd, J=13.0, 4.9, 1.7 Hz, H-4eq)], 1fH»2
WAFNVTa bk [1:6 1.27 (3H, d, J=6.3 Hz,
H.-10). 2:8 1.32 (3H, d, J=6.3 Hz, H,-10)], B
JUSEDIHAF LT [1:6 088 (3H, s,
Hs-11), 1.11 (3H, s, H,;-13), 1.22 (3H, s, Hy-12).
2:6 091 (3H,s, Hy-11),1.11 (8H,s, Hy-13), 1.24
(3H, s, Hy-12) 10 ¥ 7 F VSHERR S iz, 13C-
NMR A2 MV T, #0{%T 7 MELD
B-7NaA¥ T ) —ADLFIEDMIZ, distortionless

enhancement by polarization transfer (DEPT)
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AR PV ELHE2MOAMAF 7 —HK>
(1:6 77.8,79.2.2:6 78.4,79.2) & 1fAD 4%/ —
K> (1:0 40.8.2:0 40.8) AR S 7z, 'H-'H
correlation spectroscopy ('H-'H COSY) i2L£ 9 7
0k > ONI2 'H-detected heteronuclear multiple
bond connectivity (HMBC) {2X ) 7 s &
— RO ERT L2225, Fig 1R
MBI sz, 72, IbEW1IBLU2% %
nENLV7 - BIZL YRR THLIzE 2
B, o7 7)) ar (1a,2a) BHOGEL S
GETDOANRY PIVF—FPEell—H L7z, H
12, 1a(= 2a) ® nuclear Overhauser enhancement
and exchange spectroscopy (NOESY) ##I%E L
7oA, vrunFUBRIIAAEEE TS
D, SMIKERIEE p-= 277 DU TV, BALKEE
i a-THFITI, 6MKERAIR-THF LTIV
BELTwh Z epERsh/ (Fig. 2). HEL

EHEGCRERR I ERIZ & B HPLC 94 Co-27 b a1 —
ATHAHEMm L, ULz s, {Lah
1BLC2E7 7)) a2 FHOMEELE DR —TH
D, B-D-ZNIET ) — ADKEIBEIHL S
AHAT 4 7Y YRR TH L Z LD HER S
72, ALE B LU 20 9N OHKFLE 12DV T
&, ALEW2D s — KR v T FANDILEY T
Ml (074.9) 205 SEE LHEE SN 5D, 1622
LVHEFEIZT 7)) a O F T VRO L
B AT 572012, R Mosher 2 12X D
MEt L7z, ZOf%, Fig SIORTHENIES 1
cZEDG, 3NMNBIUINIEENENSEE T
HHZENPHRE SN, Doz Enrs, bE
W1B L2k (35 ,5R,6R,7E,9S)-megastigman-
7-ene-3,5,6,9-tetrol 3-O-5-p-glucopyranoside 1 X
UF (3S,5R,6R,7E 9S) -megastigman-7-ene-3,5,6,9-
tetrol 9-O-3-p-glucopyranoside & #t5€ L 7. L&

/

O—B-Dtglcp
X

Fig. 1. The Main HMBC Correlations of land 2

Heavy lines indicate partial structures inferred from 'H-"H COSY.

NOE  W-Coupling

Fig. 2. NOE Correlations and W-Couplings of 1a (=2a)

1b(=2b) R=(R)-MTPA
lc(=2c) R=(S)-MTPA

Fig. 3. Result with the modified Mosher's method for

1b (=2b) and 1c (=2¢)
The ¢ values are inHz (8 y— & , at 400 MHz)
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W1 B X O2DFIRD 5 O BHEREF 3D T
I (VE2BIH2Y, 203 3FIH2429)), HIZ XA
AT A T 2FEEARDS b U B (Guttiferae)
MOMERR S NTzDIL, GRIPZWHTTH 5.

X B 0 R

BeOGREEIE 0 A5G DIP-360 2, MS 13 H AR
JMS-DX 303 Bz L#lE L7z, 'H-K U BC-
NMR Z X7 M Vi3 H A INM-LA 400 %! (*H:
400 MHz, 3C: 100 MHz) % L, PIGSIEREy)E
|Z tetramethylsilane % H\VCTllE L7z, b5 7
Md o4l (ppm) T/RL, #aEH (J) I$Hz TE
L 7z (B%5E © s=singlet, d=doublet, t=triplet, dd=
double doublet, dg=double quartet, ddd=double
double doublet, ddt=double double triplet,
m=multiplet, br=broad). #7427 0~% N7 T 7
£ —1Z1d Kieselgel 60 (Merck, 230 — 400 mesh),
Sephadex LH-20 (Pharmacia) M L 72, 454
A 0~ s 9 7 4 — (prep. HPLC) I
Tosoh HPLC system (pump, CCPS : detector,
UV-8020 ; column oven, CO-8020) % fi/fj L 7-.
HPLC IC & 2 B4 HF IS I RS A L 5212 OR--
2090 (JASCO) & v 7=,

SEE R N FY vy (v SRESE, H
KpE) 2.0 kg % MeOH T L, o5 h/z
MeOH ¥ A (327 g) * n-hexane, CHCl,,
Et,0, AcOEt, 7-BuOH, H,O RT¥EERIZ /51 L 72,
HO M (386 g) 2 UATF VAT LI TR
N2 7 4 — (CHCl, — MeOH — H,O #i#) 121
LT, 6L (frs. 1—6), WIZFDfr. 5%
Sephadex LH-20 7 7 A7 u~ b 757 41— (50
9% MeOH) I2f§ L, 640 L7z (frs. 5-1 —5-6).
Fr. 5-2 % W HPLC [Condition 1: column,
TSKgel Amide-80 (Tosoh, 7.8 mm i.d.X 30 ¢cm);
solvent, CH,CN —H,O (8 : 1); col. temp., 40 C;
flow rate, 1.5 mL/min. Condition 2: column,
TSKgel Amide-80 (Tosoh, 7.8 mm i.d.X 30 cm);
solvent, CH,CN — H,0O (11:1); col. temp., 40 C;
flow rate, 1.5 mL/min. Condition 3: column,
TSKgel ODS-80TM (Tosoh, 6.0 mm i.d. X 15
cm); solvent, MeOH — H,0 (1:12); col. temp.,

40 C; flow rate, 1.0 mL/min] T, L&MW1
(4.0mg) B L2 (90.0 mg) & f57.

(3S,5R,6R,7E,9S)-Megastigman-7-ene-3,5,6,9-
tetrol 3-O-B-p-glucopyranoside (1) 5L IZH K,
(@l —59.6° (c=0.3, McOH). FAB-MS m/z: 427
[M + Nal*. HR-FAB-MS m/z: 429.2106 (Calcd for
CyoHayO,Na; 429.2101). H-NMR: Table 1. "C-NMR:
Table 2.

(3S,5R6R 7E,9S)-Megastigman-7-ene-3,5,6,9-
tetrol 9-O-B-p-glucopyranoside (2) MEFIA K,
[a]¥ —632° (¢=0.3, MeOH). FAB-MS m/z: 407
[M + H|*. HR-FAB-MS m/z: 407.2276 (Calcd for
CyoHy:0; 407.2282) . 'H-NMR: Table 1. *C-NMR:
Table 2.

1EE&41 OEFRMAKDZHE 1 (4.0 mg) ZREHK
5mLIZ#ED L, cellulase (10 mg, Sigma) % Nz,
38 C T3 HMEHEIE. RS % W T ik,
SUBNTNAT A ORNT T T 4 =TT
CHCL; — MeOH (9 : 1) &5 % T AL,
HPLC [column, TSKgel ODS-80TM (Tosoh, 6.0
mm i.d. X 15 ¢cm); solvent, MeOH — H,0 (1 : 12);
col. temp., 40 C; flow rate, 1.0 mL/minliZ & V) 1#
2L, 77 2r1a (2.0mg) #157-.

(3S,5R6R,7E,95) —Megastigman-7—ehe—3,5,6,9—
tetrol (1a): AIEM K, (@] —38.5° (¢=0.1,
MeOH). FAB-MS m/z: 267 [M + Nal*. HR-FAB-
MS m/z: 267.1577 (Calcd for C,,H,,0,Na;
267.1572). 'TH-NMR: Table 1. ¥C-NMR: Table 2.
MeOH V& i 7 2 U iR i f2, BetRefili e o
v 72 HPLC [column, TSKgel Amide-80 (Tosoh,
7.8 mm i.d. X 30 cm); solvent, CH,CN —H,0 (4 :
1); col. terp., 45 C; flow rate, 1.0 mL / min | C43
HrLzEZ A, RO Dbp-glucose & RFFREM (r
38.4 min) i I FEElE (+) A—3 L7z,

1a® (R)-H&LV (S)-MTPAI ZXFJIU{E 1a
(1.0mg) #¥) Y (30 L)IZELL, (S)-
(+)-MTPA chloride (10 2 L) ZMZE#T 1 H
& L7z, 3-[(dimethylamino) propyll amine (1.0
p L) A, 105 BH0E R, RO % I AR
L CHCL, CHiE L 72, CHCI, T V5B % 9 i L,
¥4t % HPLC [column, TSKgel 80TM (Tosoh, 6.0
mm i.d. X 15 cm); solvent, MeOH — H,0 (3 : 1);
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col. temp., 40 C; flow rate, 0.8 mL / min]{Z & 9
L, (R)-MTPAXZ5 )V (1b, 1.2 mg) %1%
7z. (R)-(—)-MTPA chloride % Jl\ > [k D #:4E
2L, 1a (1.0 mg) 25 (S)-MTPA = A F )V
(1c, 1.0 mg) % 1%7-.

(35,5R6R 7E,9S) -Megastigman-7-ene-3,5,6,9-
tetrol 3,9-di (R) -MTPA ester (1b) & FAH %K,
FAB-MS m/z: 637 [M — 20CH, + Nal*. HR-FAB-
MS m/z: 637.4521 (Caled for C4 H,,0.F(Na;
637.4534). 'H-NMR (CDCl,) 6: 7.52 —7.54 (4H,
m), 7.37 —7.41 (6H,m), 6.17 (1H, d, J=15.0 Hz,
H-7), 5.70 (1H, dd, J=15.0, 6.4 Hz, H-8), 5.67
(1H, br q, J=6.1 Hz, H-9), 5.47 (1H, ddt, J=12.2,
5.1, 4.4 Hz, H-3), 3.56, 3.57 (each 3H, s, OCH,),
1.91 (1H, brt,J=12.2 Hz, H-4ax), 1.87 (1H, ddd,
J=12.2,5.1, 2.0 Hz, H-4eq), 1.80 (1H, brt, J=12.2
Hz, H-2ax), 1.68 (1H, ddd, J=12.2, 4.4, 2.0 Hz, H-
2eq), 1.46 (3H, d, J=6.1 Hz, H,-10), 1.25 (3H, s,
H;-12),1.09 (3H,s, H;-13),0.80 (3H, s, Hy-11).

(3S,5R,6R,7E,9S) -Megastigman-7-ene-3,5,6,9-
tetrol 3,9-di (S)-MTPA ester (1¢) HZIEHEK,

FAB-MS m/z: 637 [M — 20CH, + Na]*. HR-FAB-
MS m/z: 637.4533 (Calcd for Cy,Hy,04F¢Na;
637.4534). 'H-NMR (CDCl,) &: 7.52 — 7.54 (4H,
m), 7.37 —7.41 (6H, m), 6.28 (1H, d, J=15.9 Hz,
H-7), 5.79 (1H, dd, J=15.9, 7.1 Hz, H-8), 5.66
(1H, br q, J=6.3 Hz, H-9), 548 (1H, ddt, J=12.4,
4.9, 4.4 Hz, H-3), 354, 3.55 (each 3H, s, OCH,),
2.02 (1H, brt, J=12.4 Hz, H-4ax), 1.95 (1H, ddd,
J=12.4,4.9,2.0 Hz, H-4eq), 1.73 (1H, brt,J=12.4
Hz, H-2ax), 1.62 (1H, ddd, J=12.4, 4.4, 2.0 Hz, H-
2eq), 1.42 (3H, d, J=6.3 Hz, H,-10), 1.28 (3H, s,
H,-12), 1.15 (3H,s, H;-13),0.81 (3H, s, H,-11).

EE2OBZMAKI?E 2 (30 mg) ZAFEK
5mLIZ#ED L, cellulase (20 mg, Sigma) Z %,
38 CT3HEEH. oz 1b&W1 &FH
MoOBEZITH> L&Y, 77 3 2a
(15 mg) #1572, 2aldta & Bt & NMR A X
7 MVTF— & h 3L, F7MeOH % H 55
5 RIBEDEAEIC X V) p-glucose & RERE L 7-.

2a® (R)-HLV (S)-MTPAT ZFJUL: 2a
(each 3.0 mg) * ¥V T > (50 u L) 2B L,

Table 1.H-NMR data (400 MHz, CD,0D) of 1,2 and their common aglycone (1la=2a)

1 2 la (=2a)
2eq 1.58 ddd (12.7,4.3,2.0) 1.46 ddd (11.5,4.9,1.7) 1.45ddd (12.2,4.4,1.7)
2 ax 1.75t (12.7) 1.65t (11.5) 1.65¢ (12.2)

3 4.20 ddt (14.4,12.7,4.3) 4.05ddt (13.0,11.5,4.9) 4.05dddd (12.7,12.2,5.6, 4.4)
4eq 1.84ddd (12.9,4.3,2.0) 1.78 ddd (13.0,4.9, 1.7) 1.77ddd (12.7,5.6,1.7)
4 ax 1.78 dd (14.4,12.9) 1.74t (13.0) 1.73t (12.7)

7 6.06d (15.9) 6.17d (15.9) 6.07d (15.9)

8 5.79dd (15.9, 6.3) 5.65dd (15.9,8.1) 5.78 dd (15.9,6.3)

9 4.34brq (6.3) 455dq (8.1,6.3) 434brq (6.3)

10 1.274d (6.3) 1.32d (6.3) 1.27d (6.3)

11 0.88s 091s 0.87s

12 1.22s 1245 122

13 1.11s 1.11s 1.10s

1 4.40d (7.8) 4.40d (7.8) —

6' 3.68dd (12.0,5.1) 3.67dd (12.0,5.6) —

3.86dd (12.0,2.0)

3.86dd (12.0,2.2)

Coupling constants (/ in Hz) are given in parentheses.
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(S)-(+)-BXV (R)-(—)-MTPA chloride (20
p L) ZINZZEIRT 1 HER, 1a & FAERO#RMAE
2 (R)-MTPA A F )L (2b, 2.9 mg) B 1)

(S)-MTPA = Z 7 )V (2¢, 3.2 mg) % {57-.

2bB

LF2cidZzNEN1bB L F1c E NMR ARk
VT = F DA L7z,

2)

BB AWfEICH-), NMRB L U Mass A 3)
RY M VEBEL TV WK rh g g e

g H— K BZ WERICE#HLET.
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