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ARSI TR L7 727

'H NMR:
BC NMR:
HR-ESI-MS:
H-H COSY:
HMBC:
HSQC:
Dif-NOE
PSNOESY
IR:

Proton Nuclear Magnetic Resonance
Carbon-13 Nuclear Magnetic Resonance
High Resolution Electro Spray Ionization Mass Spectroscopy
HH Correlation Spectroscopy
Heteronuclear Multiple Bond Correlation
Heteronuclear Single Quantum Coherence
Difference Nuclear Overhauser Effect
Phase sensitive NOESY

Infrared Spectroscopy

Ultraviolet Spectroscopy
High-Performance Liquid Chromatography
Droplet Counter Current Chromatography
Column Chromatography

Thin Layer Chromatography
Octadecylsilanized Silica gel

Compound

Fraction

Singlet

Doublet

Triplet

Quartet

Multiplet

F-Glucopyranosyl
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HH1E FT LA UNTHONT

Microtropis japonica Hallier f.  (Fn144 : €27 LA )

ET LA UIE=TFXF (Celastraceae) €7 LA V& (Microtropis) DRI T 5, &)1, G
AR TUNZR EREMNCAE X D ERHMEAR TH D, MEOEIINEZR D, FETHEITRL, 2FfT
» 5, BITFEMEMEIIE TR S 5-10 cm, 05 3-6 cm TN, L SWIEEZ L TEWIRE
WM TW 5, 3 AEERICEVEBIEF 2500, fkERO/NS72ERR <, BNAXRIFERE T
A L, S QRS TR EREEZ LT 5, STEOIERITINWIIE TH 5, MEERE, X
SHRIFEFME TR S 1.5-22 cm, 18 9-13 mm Th b, FRIFEE TEE LT, RO %K
Hd 5,

EI LA VORSRICET 2L Z N ETIC 4 AREINTEY . E7 LA VERLDY
diterpene FCHER 6 fE V. E 7 LA SAREBL D sesquiterpene FHEAL 1 FE D, E LA SHELL Y
sesquiterpene 75 A 2 fli, lignan F5E A 1 i, NP AR 1R Y RO triterpenoid 7 FE V2% BT
b e LTHBESTW D,

(http:aoki2.si.gunma-u.ac.jp/BotanicalGarden/HTMLs/mokureisi.html & ¥ 5[ H)



2w i B ORI

W SET-E T LA O (13.0 kg) DA K/ — Vit % n-~FH 2 A% — /L ThHfd
EATo T, AX 7 — V@ ZBIERN L, % O 2 KICRE S EEER— F L Tt L, K@i
S5 1-7 X 7 — /LTI L7, AR T, BIWVIBEEZ R L, 15O S 2659 O HEER
B CE AT VRVERE Sy & MM R Z 2 <R b, ELFRc S0 H 51t
BN EENDZ EDLHBULED O HEENIRHG TEX 5 1-7 % 7 — LV REEISIZ OV TSy
R EIT T,

1-7 % ) —)La[ YA %) 409 g D H 5 39.9 g %, Diaion HP-20, Silica gel, ODS &0 7 A7 -~
727 4 —, DCCC, HPLC % W\ Torfiff, HfZ1TV, 20 DG (Compounds 1-20) %15
AN DU T HLEE L7z, (Chart 1)

—75 . BER—F VRIS 103 g D 95 5 100 g % Silica gel, ODS %fil 7 L7 a~ ~ 7T 7 4
—. HPLC % H\W\TorBE, B Z1T\V, 6 FED{LE ) (Compounds 21-26) % FEHIAN DY & C HLEE L

72. (Chart 2)



Diaion HP-20 CC: MeOH/H,O

Chart 1

Dried stems (13.0 kg) of Microtropis japonica Hall. f.
extracted with MeOH
concentrated

MeOH layer

|extracted with n-Hexane

Silica gel CC: CHCI3/MeOH n-Hexane layer MeOH layer
0Ds cC: MeOH/H,0 (50.89) evaporated
DCCC.. CHCIl3/MeOH/1-PrOH/H,0 suspended in H,0
HPLC: MeOH/H,0 extracted with EtOAc
[
EtOAc layer
(103 g)
extracted with 1-BuOH
|
1-BuCOH layer Aq. layer
(39.99/40.9 g) (107 g)
| Diaion HP-20 CC
I |
fr.3 fr. 4
(7.53 g/ 8.73 g) (5.68 g/ 6.22 g)
| Silica gel CC Silica gel CC
| I
fr. 4 fr.5 fr.6 fr.5
(0.962 g) (2.919/3.109) (1.17 9/ 1.27 g) (1.30 g/ 1.41 g)
|obs cc | | | lops cc | | oDS CC oDS CC
I | |
fr.7 fr. 8 fr.9 fr.3 fr. 6 fr.7 fr. 8 fr. 12 fr. 8 fr.2
(108 mg) (147 mg) (64.0 mg) (130 mg) (88.4 mg) (306 mg) (1670 mg) (134 mg) (351 mg) (13.6 mg)
|DCCC DCCC ‘DCCC ‘DCCC [olefele DCCC | DCCC ‘DCCC Cpd 20
fr. 2 fr. 2 fr. 2 fr. 6 fr. 4 fr. 6 fr. 6 fr.9 fr. 10 fr. 6 fr. 6
(4.03 mg) (36.8 mg) (6.72 mg) (21.3 mg) (45.5 mg) (64.8 mg) (1210 mg) (21.6 mg) (10.1 mg) (30.3 mg) (86.6 mg/ 279 mg)
HPLC |HPLC HPLC HPLC HPLC HPLC HPLC Cpd12 Cpd19 Cpd13 | HPLC |HPLC
| | | |
fr.3 fr.3 fr. 4 fr.5 fr. 1 fr.2 fr. 1 fr.3 fr. 4 fr.3 fr. 4 fr.5 fr.6 fr.7 fr.2 fr. 4
(2.3mg) (6.9 mg) (19.0 mg) (3.29 mg) (2.8 mg) (38.4 mg) (6.0mg) (4.0 mg) (10.1 mg) (3.9 mg) (10.9 mg) (4.0 mg) (5.4 mg) (2.2 mg)(14.2 mg) (21.0 mg)
Cpd 15 ‘HPLC HPLC Cpd 14 Cpd18 Cpd4 Cpd17 Cpd16 HPLC HPLC Cpd10 Cpd8 Cpd9 Cpd11 Cpd12
fr.1 fr. X fr. 1 fr. 2 fr. 2 fr. 2
(3.7mg) (10.5mg) (1.7 mg) (0.2 mg) (1.0mg) (5.2 mg)
Cpd 2 Cpd 1 Cpd 5 Cpd 3 Cpd 6 Cpd 7



Chart 2

Dried stems (13.0 kg) of Microtropis japonica Hall. f.
extracted with MeOH
concentrated

MeOH layer

| extracted with n-Hexane

n-Hexane layer MeOH layer
(5089) evaporated
Silica gel CC: n-Hexane/EtOAc suspended In H,0
ODS CC: MeOH/ H,0 extracted with EtOAc
Silica gel CC (C): CHCI3/MeOH [
HPLC: MeOH/ H,0O EtOAc layer
(100 g/ 103 g)
‘ Silica gel CC extracted with 1-BuOH
I
fr.5 1-BuCH layer Aq. layer
(8.87 g) (39.9 g/ 40.9 g) (107 g)
‘ ODS CC
fr. 12
(1.66 g)
‘ Silica gel CC (C)
fr. 10&11
(1.54 g)
| Silica gel CC (C)
I I
fr.6 fr.9
(477 mg) (151 mg)
| HPLC HPLC
I I I
fr.3 fr.6 fr. 8 fr.7
(49.6 mg) (43.7 mg) (49.0 mg) (9.1 mg)
Cpd22 Cpd23
HPLC HPLC
fr. 2 fr. 3 fr.1 fr.2

(25.1 mg) (9.9 mg) (13.5mg) (4.2 mg)
Cpd25 Cpd26 Cpd21 Cpd24
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3% 1-7° 5 ) — VAR 5y 70 & B U 7oA S ORGSR E

B 1HE R EIT OV T

FRER O T = F XRHEME 7 LA SME D 1-7 % 7 — VAEE S K0 | 18 FEOFHE
&%) compound 1-18 (Fig. 1) % HEE L, =L FEEE BT T 52 L & LTz,

=
o (o]
I
o
|

(o] \\\\\\\ A \\\\\\\
HO ‘zLL RO RO RO
HO
OH
CN CN CN
Cpd 1 Cpd 2 Cpd 3
OH
RO
/ CN RO
RO OH
OH
RO
Cpd 4 Cpd 5 Cpd 6 Cpd 7
OH
RO\\\\\ HO“{J\r )\/\}\
RO
OH OR
Cpd 8 Cpd 9 Cpd 10
OH
COOR, OCH;, OH
OCH3;
RO RO OH
R RO OH OCH; RO
OCH3;
R4 R, Cpd 14 Cpd 15 Cpds 16&17

Cpd11 H H

Cpd 12 OCH3; H

Cpd 13 OCH; CHj

H;CO COOH
HO
OCH;
Cpd 18

Fig. 1 Structures of Compounds 1-18



%1 HHHRALE Y Compound 1 D1

Compound 1 M43 7%, HR-ESI-MS X ¥ C7H0NOy & #7E L 7=, C NMR (Table 1) (25155
VTARDY 7 FNDHE 6 RKIL6ML1AT AT NVAEE Z B L T 5 glucopyranose [ZHIKT 5 2 7
NThHDEHERI LT,

B OAETE e O LB 2 R ET 5729010, IM OYEER TR, FEtERIEEZ2 AW
HPLC 55#7 24T - 7= fEH. D-glucose TH 5D _E L7Z, &5HIC '"H NMR (Table 1) (BT
glucopyranose D7 /) ~—(LDKFED T v 7V ZEED 7. THz T HZ L5, glucopyranose |
FEA LTS ERE LT,

PCNMRIZBWTHEZBRS & 7T /UT I A THY . D5 H 4RI AFVIRE, | RZATFL
VHRRIRFE, 3 AT ATF UIRFE, 3 RIIKBOME L TWRWKEELRT 7T A ThoT, IR A
A7 R ATINT 2246 om™ I ZEAESIZ RS 2N R HAL72 78, PCNMR IZEB W THIGT 5
T FE 1223 ppm O 1 AR LB SN hoT2Z Loz, B RNICERBEaFINLH L
NS, = U VEOFEEN RSN, £7-. "CNMRIZET % 176.1 ppm D 7 F v, FVIR
AT R UZET B 1736 cm™ ORI 6T 2T AAEEDFIENRE S, £72, 82.9 ppm D
TS ZRRAKEERE, 72.8 ppm K TN 77.5 ppm D 2 7 F LS TR IEDAFAEDRIE ST,

K0 FEMI 7SR E 21T 9 72912, 2D-NMR (H-H COSY, HMBC) ##IE L7, 9 H-H COSY
A7 RV (Fig. 4) IZBWT, SALE 2407, 22L& 300, 3N L ANLDKFRITHBENA SN, &
\Z HMBC A~~7 kL (Fig. 4) £V, 207K 2.94 ppm (1H, ¢d, J = 6.8, 4.3 Hz), 3 LDk 3.88

ppm (1H, gd, J = 6.4,43 Hz) KX 5D /KF 1.36 ppm (3H, d,J=6.8 Hz) 75 1 (LD fRFE 122.3 ppm
WZHBEDR R G272, 77U a o OREET 3-hydroxy-2-methylbutanenitrile T 5 & PE L7,
S BT, 3LDIKE 3.88 ppm (1H, qd, J = 6.4, 4.3 Hz) 75 glucopyranose 1'{iZ D k3 104.9 ppm,
glucopyranose 1"\ D7k 4.39 ppm (1H, d, J = 7.7 Hz) 72°5 3D R 77.5 ppm (2 Z I EFUFHBE 2N A
LRI &b, FEORENMEIX 3 MM THLERE LI, 2D I LITT v UEERHS & k<
compund 1 DE4HEED PC, 'H W NMR IZBIT 57 I B 7 b sup1nan1tr11051de DY Dy HE
EOZNE XS —BLZZ &b bF S, —F, 7 IWEERSIC oW T, £3° H-H
COSY A7 bV (Fig. 4) £V, 3"i& 4", 5"fr& 6" KFERM *a%ﬁmﬁu bivlz, EbIC
HMBC A7 KV (Fig. 4) £ 0. 562Dk 1.74 ppm (1H, dq, J = 13.9, 7.5 Hz), 1.55 ppm (1H, dq, J
= 13.9,7.5Hz) 75 1" DB 176.1 ppm (2. 4"(7 DK 1.18 ppm (3H, d, J = 6.5 Hz). 5"\ Dk
1.74 ppm (1H, dg, J=13.9, 7.5 Hz). 1.55 ppm (1H, dq, J=13.9, 7.5 Hz) K& O} 6"{\f D 7K % 0.89 ppm (3H,
dd, J=7.5,75Hz) "5 2"LDKRFE 82.9 ppm (IZFNZEAVHEN RO N2 En b, 7 v uiEdEH
5713 2-ethyl-2,3-dihydroxybutyric acid T 2D & RE L7z, S HIZ, glucopyranose D 6'(\. DK 4.63
ppm (1H, dd, J=11.7,2.2 Hz), 4.22 ppm (1H, dd,J=11.7,5.2 Hz) 75 1"(\LD %% 176.1 ppm (ZFHE
DRONTEZ D, compound 1 D F-EA#iEIT 3-hydroxy-2-methylbutanenitrile ? 3 i DK EE I
glucopyranose @ 1 L3 & A L. glucopyranose O 6 \f. D /KEEHE(Z 2-ethyl-2,3-dihydroxybutyric acid ™
LIBEAR L2 DO THD ERTE LT,

L LM S| 7 Y UAEESR 4y ORI LARELEIZ 2V T PC, 'H i NMR A7 R LIZ KX ik
BTN #ETH - 7=, Compound 1 | isopropanol {2 & 2 FHfE A L D RG2S 2 LN TE 22

8



D, O EARBLE A R TE T 5 72 O XS an i & fi#AT 217 - 72, Compound 1 D& (X ORTEP
(Fig. 5) (TR T LI ICRE S, SO ORREBE X, 727U 3V #HO 2 (LR T3 L
DAERI SRR TZ AV E I 2R KON 3S, 7 2 WA 5y D 26 e OF 3" DA B &I X 2 4L 278
KON3'R THDHERELTZ, £72. compound 1 DT 7'V 2 L EEOHE SEAFLE SR E TE /-2 &
[k v %2 L7= supinanitriloside DY ®7 7V 2 U EEOSLAKIZ OV T, [FAEEIC 2R, 38 THHE
AT L VAN E T oTz,



Colorless needles
m.p.: 1563-154°C
[a]? —12.2 (¢ = 1.27, MeOH)
4 IR Vimax (film) cm™: 3405, 2980, 2246,
1736, 1456, 1382, 1243, 1171, 1079,
5 1053
o =N HR-ESI-MS (positive)
6" HO P m/z: 414.1728 [M+Na[*
OH (calcd for C17H2sNOgNa: 414.1734)

Fig. 3 Structure and Physical data of Compound 1

OH
" 1"
on 4
4" o
N OH ; ;
2
( HO ° 1" 0 H e—H _
6" HO Important H-H COSY Correlations
OH = H—C

1 Important HMBC Correlations

Fig. 4 Important H-H COSY and HMBC correrations of Compound 1

Table 1 °C and '"H NMR data for Compound 1
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position B¢ 'H
1 1223 s -
2 332 d 2.94 (1H, qd, J = 6.8, 4.3 Hz)
3 775 d 3.88 (1H, qd, J = 6.4, 4.3 Hz)
4 200 q 1.34 (3H, d, J = 6.4 Hz)
5 141 g 1.36 (3H, d, J = 6.8 Hz)
Glc1' 1049 d 4.39 (1H, d, J = 7.7 Hz)
2' 752 d 3.20 (1H, dd, J= 9.2, 7.7 Hz)
3 778 d 3.35(1H, m)
4 713 d 3.35(1H, m)
5 752 d 3.49 (1H, ddd, J = 9.9, 5.2, 2.2 Hz)
6' 65.1 t 4.63 (1H, dd, J = 11.7, 2.2 Hz)
4.22 (1H, dd, J = 11.7, 5.2 Hz)
K 1761 s -
2" 829 s -
3" 728 d 3.93 (1H, q, J = 6.5 Hz)
4" 16.8 q 1.18 (3H, d, J = 6.5 Hz)
5" 202 ¢ 1.74 (1H, dq, J = 13.9, 7.5 Hz)
1.55 (1H, dq, J = 13.9, 7.5 Hz)
6" 84 q 0.89 (3H, dd, J = 7.5, 7.5 Hz)

m: multiplet or overlapped signals

10



Empirical formula  C,;H,gNOg
Formula weight 391.41

Crystal size 0.28 x 0.05 x 0.01 mm3

Crystal system Monoclinic

Space group P2,

Unit cell dimensions g = 12.631(5) A
b=6.611(4) A

¢ =13.053(5) A
5 =114.16(3)°

Volume V =994.5(6) A3

Z 2

Density (calculated) 1,307 Mg/m?

Final R indices R, =0.0427, wR, = 0.1077

R indices (all data) R,=0.1006, wR, = 0.1302

Fig. 5 ORTEP drawing of Compound 1

11



%218 FHEA Y Compound 2 % UF Compound 3 DA i

Compound 2 % TX compound 3 D4y FFl%, HR-ESI-MS X ¥ ZH 21 C7HNOo & #7E L7-, °C
NMR (Table 2,3) IZBTF D 1T RO 7D o6, 12 KlE compound 1 @ glucopyranose & N7 2
IABIEE TR T D v 7Tl K< —E L7722 £ 5 compound 2 2 O 3 (3% 412 41 compound
1 & [FEIERIC glucopyranose D 6 (LIZ 2-ethyl-2,3-dihydroxybutyric acid 23#5 A& L CU N5 /0 id & Ff
EHERI LT, RV D SAD Y7 F I compound 1 DT 7Y a7 G L EFALL L TUNEA,
BC, "H M NMR A7 MUIZBWTERALNZZ E2005, compound 2 KX 3 TR Eh
compound 1 D7 7'V a U EOSAKEMAREZ T 7 ) a3 {5 THD EHERI LTz, L0 aEH
TRREEE A2 4T 9 72912, compound 2 J2 Y 3 1235 T 2D-NMR (H-H COSY, HMBC) % H|E L 7=
fE. compound 2 XT3 (34T 1D NMR K D HERI L Tu 7z K 9 1T compound 1 & [F] U fif#E T
b5 LR SN (Fig. 7,9).

Compound 2 X TN3 DT 7' U = L EROHaRESTAARLEIZ DUV Tld, glucosylation-induced shift-trend
rule®. } X, 3-hydroxy-2-methylbutanenitrile ® 4 {i. & 5 f7.0D A F L H ORI SLARLE L b 7 b

AEKEOBMRICER LT Lz, £, anti KX syn (KX 0 200 3D D v 7Y 7
EHD/NENWZ &5 P compound 1 (Jz 3 =4.3 Hz) % anti{&K, compound 2 (J,3=5.2 Hz) T3 (Jo3
=55Hz) Tsyn K TH D EPE LTz, ZDOFIL compound 1 1231F 5 X MR b EMEHT DR E &
H—H L7, £D LT, 3MONAKIZOWT, (2R* 3R*)-3-hydroxy-2-methylbutanenitrile (anti)
(Compound 46a) K T* (2R*,35%)-3-hydroxy-2-methylbutanenitrile (syn) (Compound 46b) % & hE L Y,
glucosylation-induced shift-trend rule % 1§ L 7=, glucosylation-induced shift-trend rule &%, 2 #& 7 /v

=)L B I 3 — AFHER LN DPIRFBIC R D7 a2 b L, Pro-SRIDREN
Pro-R DRI LV K& ka7 M DEAOZ & TH D, ZOEIZEH LIZRER,
compound 2 {2V TIX202230.8 ppm 4022329 ppm > 7 b LTV D HND 2023 W 5 pro-R.
ANLINDD D pro-S THDH EIREL, LD ->T3NMOMREEIXIR THDH ERE L, —7,
compound 3 TlZ, 24728 1.7ppm, 4L 09ppm > 7 F LTCEY | 3MOMIIEEILS THD L
RE L7z, Compound2 X3 X syn K ChLHHFELEE X, 77V 2 L EHONAKIL compound 2 73
2R. 3R, compound 3 73 2S, 38 TH D LRTE LT,

MAT, T AEERICOWTIE P, 'H Wi NMR A7 MUZBTF 57 Iy 7 i
compound 2 & T*3 (2 compound 1 & K< —HTHF NG, ZOMIAREIXF U TH D LR
E LT,

VLXKV compound2 e N3 DA%IEZ . Fig. 6,8 D X 5 ITIRIE L7,

12



Amorphous Powder

[o]% -8.1 (c = 0.25, MeOH)

IR Vimax (film) cm™: 3393, 2980, 2245,
1736, 1456, 1391, 1238, 1170, 1089,

w' < o
g : 5 1052
o) s HR-ESI-MS (positive)
HO 1.0 o p
6" HO 2 m/z: 414.1719 [M+Na]"
OH . (calcd for Cq7HoNOgNa: 414.1734)

1
Fig. 6 Structure and Physical data of Compound 2

IS

w

3
2
T\jo&o 9 H cooY (
o 0o Important H-H COSY Correlations

H—XC
1 Important HMBC Correlations

Fig. 7 Important H-H COSY and HMBC correrations of Compound 2

Table 2 °C and 'H NMR data for Compound 2
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position B¢ 'H
1 122.4 s -
2 34.0 (-0.8) d 3.13 (1H, qd, J = 7.3, 5.2 Hz)
3 77.0 (+8.2)* d 3.83 (1H, qd, J = 6.3, 5.2 Hz)
4 16.9 (-2.9)* ¢ 1.31 (3H, d, J = 6.3 Hz)
5 14.9 q 1.25 (3H, d, J = 7.3 Hz)
Glc1' 103.6 d 4.37 (1H, d, J = 7.7 Hz)
2' 74.9 d 3.17 (1H, dd, J = 9.3, 7.7 Hz)
3 77.7 d 3.35(1H, m)
4 71.3 d 3.35(1H, m)
5 75.3 d 3.47 (1H, ddd, J = 9.7, 5.3, 2.1 Hz)
6' 65.0 t 4.62 (1H, dd, J = 11.7, 2.1 Hz)
4.21 (1H, dd, J = 11.7, 5.3 Hz)
K 176.1 s -
2" 82.9 s -
3" 72.8 d 3.91(1H, q, J = 6.4 Hz)
4" 16.8 q 1.17 (3H, d, J = 6.4 Hz)
5" 29.3 t 1.73 (1H, dq, J = 13.7, 7.4 Hz)
1.54 (1H, dq, J = 13.7, 7.4 Hz)
6" 8.5 q 0.88 (3H, dd, J= 7.4, 7.4 Hz)

*: Ad-46p, M: multiplet or overlapped signals
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Amorphous Powder
[a]? —4.3 (c = 0.012, MeOH)
4 IR Vmax (film) cm™: 3391, 2981, 2248,

1736, 1456, 1391, 1238, 1168, 1080,
1044

o 3 HR-ESI-MS (positive)

6" HO o ) m/z. 414.1733 [M+Na]*

OH (calcd for C17HsNOgNa: 414.1734)

Fig. 8 Structure and Physical data of Compound 3

o) 3 2 S H —H
1\0/&/ :Q Important H-H COSY Correlations
OH

H—XC
Important HMBC Correlations

Fig. 9 Important H-H COSY and HMBC correrations of Compound 3

Table 3 °C and 'H NMR data for Compound 3
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 122.3 s -
2 33.1(-1.7)* d 3.02 (1H, qd, J= 7.1, 5.5 Hz)
3 775 (+8.7)* d 3.84 (1H, qd, J = 6.4, 5.5 Hz)
4 18.9 (-0.9)* ¢ 1.34 (3H, d, J = 6.4 Hz)
5 14.7 q 1.30 (3H, d, J = 7.1 Hz)
Glc1' 104.2 d 4.40 (1H, d, J = 8.0 Hz)
2' 75.1 d 3.17 (1H, dd, J = 9.2, 8.0 Hz)
3 77.8 d 3.35(1H, m)
4 71.4 d 3.35(1H, m)
5 75.3 d 3.48 (1H, m)
6' 65.1 t 4.61 (1H, dd, J = 11.9, 2.2 Hz)
4.22 (1H, dd, J = 11.9, 5.2 Hz)
K 176.1 s -
2" 82.9 s -
3" 72.9 d 3.91 (1H, q, J = 6.4 Hz)
4" 16.9 q 1.17 (3H, d, J = 6.4 Hz)
5" 29.3 t 1.73 (1H, dq, J=136 7.4 Hz)
1.54 (1H, dq, J = 13.6, 7.4 Hz)
6" 8.4 q 0.88 (3H, dd, J 7.4,7.4 Hz)

*: Ads.46p, M: multiplet or overlapped signals
14



o 31H HHRALE Y Compound 4 D1

Compound 4 D45 F21%. HR-ESEMS L ¥ CHyNOy T % & L=, °C NMR (Table 4) |

BIDH1TARDY 7D HE 12 KX compound 1-3 @ glucopyranose 2 N7 3 /U & ES 43 12 HE K
THVTFINELL—E LI E5, compound 4 13 compound 1-3 & [FlERIZ glucopyranose D 6
AZIZ 2-ethyl-2,3-dihydroxybutyric acid 2355 & L CWAER G ZFFO L HERI L 7=, RV D 5 KD
TFNMET 7Y aABCHRT DV T ATHLEEZLN, DI BL2ARITIATF LV UIRFE, 1
RIFATF RFE, 2ARIIKBEORE L TORWRFICHEK T 2V 7T A ThoTlz, IR AN R
(ZBRWNT 2224 em™ IC ZEREAICHRT 2RI R SN 7208, "CNMR ICBWTHIET 2 v 7
JIKFDOFRES L TR WRFIZHET S 116.7ppm DY T F N 1 KDOBTHY . S HITH T

WCBFEEGHTDHZ N, = MU VEDHFIEN R S L7z, £72. 68.2 ppm KT 63.2 ppm D A
F UIRFEDFIED O KB DO FIEN TR LT, ThODEMEE S LITHFLizE 24,
compound 4 D7 7' U 2 EOHEEIT Fig. 10 (IR TH#EE TH D EHERI L7z, Compound 4 & 3Lid D
T 7Y 23D 4 EDOKEERET glucopyranose O 1 fZANEA L7241 Td % sarmentosin” & ki L 7=
LA, BC, HEINMR A7 bk b L LT,

X0 FE 7oA ST E 21T 9 7212, 2D-NMR (H-H COSY, HMBC) Z#liE L7=& Z 4. Fig. 11
(27" & 912 H-H COSY, HMBC ij A7 MVILTHER L 7&K 2 b D TH -T2 &
©. compound 4 O Vit L sarmentosin Z fZEL T % glucopyranose @ 6 iz DKFEFEIT
2-ethyl-2,3-dihydroxybutyric acid ® 1 {3 FEA L7 b D TH D ERE LTz, 77 U 2 5o HEifh
BT DSARIZ DWW TIE 32D KE 6.65 ppm (1H, ddt, J= 6.7, 6.1, 1.4 Hz) & 5/7.D/K5E 4.16 ppm
(1H, ddd, J= 1.4, 1.4, 1.4 Hz) |23\ T DIifNOE %% L7z & = 5 Fig. 11 13T X 5 1222
R ORI Z LD b SRz, &bIT, 7 S UEEEY O/ES LR E oW ik Pe, 'H
] NMR A7 kL7 compound 1-3 DE4LE K< —ET 25 Z Lonn | [A U LRBLE CTh D &
RE LTz,

LLEJE Y | compound 4 D&% Fig. 10 O J 5 IZIRE L7z,
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OH Amorphous Powder
5 [a]; —6.98 (c = 0.40, MeOH)
IR Vinax (film) cm™: 3366, 2977, 2224,
2 1735, 1649, 1455, 1241, 1170, 1079,
3 2 SeN 1012
1 HR-ESI-MS (positive)
4 m/z: 428.1530 [M+Na]"
HO %o (calcd for Cy7H,7NO1oNa: 428.1527)
6" HO UV Amax (MeOH) nm (log &): 213 (3.75)

H — H
Important H-H COSY Correlations
H——C
Important HMBC Correlations
H--""x\H
Dif-NOE

Fig. 11 Important H-H COSY and HMBC correrations of Compound 4

Table 4 °C and 'H NMR data for Compound 4
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position B¢ 'H
1 16.7 s -
2 1182 s -
3 1446 d 6.65 (1H, ddt, J = 6.7, 6.1, 1.4 Hz)
4 68.2 t 4.53 (1H, ddt, J = 12.6, 6.1, 1.4 Hz)
4.50 (1H, ddt, J = 12.6, 6.7, 1.4 Hz)
5 63.2 t 4.16 (2H, ddd, J = 1.4, 1.4, 1.4 Hz)
Glc1’ 1042 d 4.34 (1H, d, J = 7.9 Hz)
2' 749 d 3.20 (1H, m)
3 777 d 3.36 (1H, m)
4 714 d 3.36 (1H, m)
5 755 d 3.50 (1H, m)
6' 65.0 t 4.64 (1H, dd, J = 11.8, 2.2 Hz)
4.25 (1H, dd, J = 11.8, 5.3 Hz)
K 176.2 s -
2" 829 s -
3" 728 d 3.94 (1H, q, J = 6.4 Hz)
4" 16.9 q 1.18 (3H, d, J = 6.4 Hz)
5" 293 ¢ 1.75 (1H, dq, J = 13.9, 7.4 Hz)
1.54 (1H, dq, J = 13.9, 7.4 Hz)

6" 84 ¢ 0.89 (3H,dd, J=7.4,7.4 Hz)
m: multiplet or overlapped signals
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%A HHHRALE Y Compound 5 D1

Compound 5 M4y 73 (%, HR-ESI-MS L ¥ CysHys00 Th 5 & HE L 7=, °C NMR (Table 5) £ ¥,
IRFIT IS K THY . ZD 95 5 12 AL compound 1-4 D glucopyranose & N7 T /LA IEER 43 12 k3
HyTFnE L& LI EMND, compound 5 |E compound 1-4 & [FIEKIZ glucopyranose @ 6 if
e 2—ethy1—2,3-dihydroxybutyric acid M5B L TV A& A RO LHERI L7, 352 3 Koy 7T

V7 70 a v BICHRET D 7T A THLH LEZLI,. £DIH2ANATFIVERF, 1 RD3A
FURBTHD . ZDHH73.0ppm DA F U IRBIIARFERFIHEA LTIREFETHDL EE DN,
%72 '"HNMR (Table 5) IZBWT2HD A F VLIS 45 7 F /L 1.21 ppm (3H, d, J= 6.2 Hz) K
O 1.18ppm (3H,d,J=62Hz) (FEHLLHHX T Ly MIBGHL TV, TNHOEMEZS &ITHE
L7c& Z A, compound 5 D7 7'V = E O isopropanol Td» % & H#HEMI L | isopropanoil
glucoside'? & bz L7 & 24, BC. 'Hfi NMR 27 bbb k< —8 LT,

X0 B 7oA E T E 21T 9 7212, 2D-NMR (H-H COSY., HMBC) Z#HlE L= & Z 4. Fig. 13
IZ77 3 &K 5 1C H-H COSY .HMBC #ij 22 FUIHERI L 7o MEiE 2 X5 b D Th o 2 Lk,
compound 5 O - 1 13 isopropanol @ 2 fi7. D /KEEFEIZ glucopyranose D 1 i 23 % A L | glucopyranose
D 6 LD KIEFEIZ 2-ethyl-2,3-dihydroxybutyric acid D 1 {3 FEE L7 b D TH D ERELTZ, &6
(2. T S UREESE Ay DR SEARRCE 2O W TR PC. TH i NMR 222 |+ L73 compound 1-4 0%
nNeEE—&T22Lnb, FUMINIAEE THD ERE LT,

PLEJE Y. compound 5 D&% Fig. 12 O K 5 IZIRE L7z,
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OH Amorphous Powder

[a]% —38.6 (¢ = 0.11, MeOH)

IR Vinax (film) cm™': 3398, 2975, 2935,
1733, 1446, 1377, 1241, 1171, 1083,

1038
o 2 HR-ESI-MS (positive)
HO .0 m/z. 375.1622 [M+Na]*
6" HO oH (calcd for CysHas0gNa: 375.1625)

Fig. 12 Structure and Physical data of Compound 5

H o— H
Important H-H COSY Correlations

H——C
Important HMBC Correlations

Fig. 13 Important H-H COSY and HMBC correrations of Compound 5

Table 5 °C and 'H NMR data for Compound 5
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 239 ¢ 1.21(3H,d, J=6.2 Hz)
2 73.0 d 3.97 (1H, septet, J = 6.2 Hz)
3 222 q 1.18 (1H,d, J=6.2 Hz)
Glc1’ 102.8 d 4.34 (1H, d, J=7.8 Hz)
2 75.1 d 3.14 (1H, dd, J=9.2, 7.8 Hz)
3 779 d 3.35 (1H, m)
4 716 d 3.35 (1H, m)
5 751 d 3.47 (1H, ddd, J=9.5, 5.5, 2.2 Hz)
6’ 65.3 t 459 (1H, dd, J=11.7, 2.2 Hz)
422 (1H, dd, J=11.7, 5.5 Hz)
17 176.1 S -
2" 829 s -
3 728 d 3.92 (1H, q, J = 6.4 Hz)
4r 168 g 117 (3H, d, J 6 4 Hz)
5" 29.2 t 1.73 (1H, dq, J=13.9, 7.4 Hz)
154 (1H, dq, J = 13.9, 7.4 Hz)
6" 84 g 0.88 (3H. dd. J 7.4,7.4 Hz)

m: multiplet or overlapped signals

18



%518 FHALE Y Compound 6 K Y Compound 7 DAfIE

Compound 6 KOV D4y 7R HR-ESI-MS & 0 312 C1¢H30010 TH 5 L P7E L 72, °C NMR (Table
6,7) | Té%#’b%}}’b 16 KDY 7 F D HH, 12 Kl compound 1-5 @ glucopyranose 2 N7 v
IABEE IR T D v 7 vl K< —E L7722 &£h 5| compound 6 22 Of compound 7 13 compound
1-5 & H% glucopyranose @ 6 fi7.|Z 2-ethyl-2,3-dihydroxybutyric acid 235 & L TV 5 50kl & £F
D EHERI LT,

BHENZENAKRDY 7T NET 7 ) 2 ABITHKT 2 T T AL THDHEEZLLBN, TDO L
compound 6 TIE | RIZAFINVIRFE, 1 RKIZATF L UIRFE, 2 RKEIAFUVRRAICHKTH 7T 1
THY., ZDHH 748 ppm DA F L R E 7279 ppm D A F R FEITRBIR FITHES LIZk$E
ThdEEZBNT, £7- 'HNMR (Table 6) 123\ T 1 HD A F/VILITHYS T 52 7L 0.95
ppm (3H,t,J=75Hz) (I h VU 7L v MZHHEL TV, TAHDOERLEZL IR LTIZE Z A,
coupound 6 D7 7'V 3 EOREIEIT 1,2-butanediol TdH D EHEHI L 7=, 5T, 2D-NMR A7 |
/b (H-H COSY. HMBC) (23 TR S M- tHB B HEH L 7o S s 4 X Frd 5 b D Th o7
(Fig. 15), & 512, 77U a 3o 1L L glucopyranose D7/ ~—AL & OREIZ HMBC FH B 2381
SN & &2 E X compound 6 D Ffif#EiE X 1,2-butanediol @ 1 7D KEEFEIZ glucopyranose @ 1
AE3HER L. glucopyranose @ 6 i D /KEZ (T 2-ethyl-2,3-dihydroxybutyric acid @ 1 (L3 E& L7z b
DThHDHERIE LTI,

—J5. compound 7 (ZOWTCIE, 77U a HICHEKT D 4RO TFADH L, 2 KT ATV
JRFZ, 2ARFAFVIRFETHY ., ZDHH 83.5ppm & 722 ppm D A F U IRFFITEFITITHES L
RFETHDH EEZ BN, £7- 'THNMR (Table 7) 1B W T 2 HD A FARLITH YT 527 F v
1.18 ppm (3H, d,J=6.3 Hz) KX 1.13 ppm (3H, d, J=6.4 Hz) 1ZZNETNX 7 L v MIHEL T
7o TNHLOERMEZS EITHFTILTEEZ A, compound 7 D7 7Y = U EOHEEIL 2,3-butanediol
Tdb % & HER L butane-2,3-diol 2-O-4-D-glucopyranoside' & Felgs L7 & = A, °C, 'H M NMR A~
7 hvE b k< —FH L7, 2D-NMR (H-H COSY, HMBC) (ZB W\ CHEM =ML, oS
N EE, HERL-EE2 580 THh o722 &5 (Fig. 17). compound 7 O - if i 1
2,3-butanediol ® 2 fLDKEEFEIZ glucopyranose D 1 (LAMEE L. glucopyranose D 6 \f. 0D /KE&EH: T
2-ethyl-2,3-dihydroxybutyric acid D 1 fL3FES L7z D TH D EIRE LT,

77U 3 EROMERINARELEIZ DWW T, £97, compound 6 D 2 72OV T
1,2-propanediol-1-O-f-D-glucopyranoside'?? R & (compound 47a) } *S{A (compound 47b) (Fig. 18)
EDOHNMRIZEBT 547 2 vy 7 b R ORES ER ORI & Y it L7z, Compound 47a 2R) T
1L 1 ALDKFET 3.71 ppm (1H, dd, J = 10, 7 Hz) }2 T} 3.56 ppm (1H, dd, J = 10, 4 Hz), compound 47b
(28) TiX 1 fZD/KF1E 3.86 ppm (1H, dd, J = 10, 3 Hz) & T* 3.35 ppm (1H, dd, J = 10, 8 Hz) (Table 8)
T&HY ., —J577T compound 6 D 12D 7KFIE 3.73 ppm (1H, dd, J=10.3, 5.9 Hz) K& T*3.58 ppm (1H, dd,
J=10.3,3.6 Hz) (Table 6) T& Y. compound23a (2R) Db 7 h& k< —FH Lz, &HIC
compound 23a 2R) TIL 1D 2 HDOKFED 5B LVAREIHIZS 7 b LTcAKFEOH NS 5 —HD
KFELD 270D KFE 3.94 ppm (1H, dqd, J=7, 7,4 Hz) & OFEE TN K E VDT L, compound
23b (25) TIIWTHDH Z XD, compound 6 DL 7 b R UFEETEIZRIADO LD L &
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=% L7, ZNOZEEE 2T, compound 6 DT 7'V 2 D 2 (O SIARELE X R TH D &
WRE LT,

—J7. compound 7 DT 7Y =3 D 2 L e DN 3 AL OMEX SEARBLEIZ DWW T, (2R3R)-K Y
meso-2,3-butanediol (Compounds 48a, 48b) (Fig. 19) % W\ THFF L7223, (2R,3R)-K N
meso-2,3-butanediol D7 X IV 7 NMIHRERZNR B> 77-%. glucosylation-induced
shift-trendrule Z#EH T2 Z LN TET, 77V a2 EOMEI KRB E OWREITIZE S 720 o T,

Compound 6 } O} compound 7 D 7 > VAR 45 DRt STAAECE ISV T PC, TH ] NMR &2
7 RJVHS compound 1-5 DZiL & K< —ET 5 Z Lvn, [ UMRINZABLE ThH D & iE LT,

PLEX Y. compound 6 D% Fig. 14, compound 7 Dt % Fig. 16 O X 9 \ZIRE L7z,
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Amorphous Powder

[a]% +3.16 (c = 0.06, MeOH)

IR Vimax (film) cm™: 3384, 2970, 2933,
1736, 1457, 1378, 1241, 1171, 1079,

1014
o 1 HR-ESI-MS (positive)
) HO 1.0 m/z: 405.1751 [M+Na]"
6 HO oH (caled for C1H30010Na: 405.1731)

OH
Fig. 14 Structure and Physical data of Compound 6

H o— H

€| &/ Important H-H COSY Correlations
o Ho \jY\ H—~cC

Important HMBC Correlations

Fig. 15 Important H-H COSY and HMBC correrations of Compound 6

Table 6 °C and 'H NMR data for Compound 6
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 748 t 3.73 (1H, dd, J = 10.3, 5.9 Hz)
3.58 (1H, dd, J = 10.3, 3.6 Hz)
2 7279 d 3.65 (1H, m)
3 272 t 1.55 (1H, m)
1.44 (1H, dqd, J = 13.9, 7.5, 7.4 Hz)
4 103 g 0.95 (3H, t, J= 7.5 Hz)
Glc 1’ 1046 d 4.28 (1H, d, J = 7.9 Hz)
2' 751 d 3.21 (1H, dd, J = 9.3, 7.9 Hz)
3 777 d 3.36 (1H, m)
4 715 d 3.36 (1H, m)
5 752 d 3.49 (1H, m)
6' 652 t 4.60 (1H, dd, J = 11.9, 2.2 Hz)
4.24 (1H, dd, J = 11.9, 5.7 Hz)
1" 1761 s -
2" 829 s -
3" 7281 d 3.93 (1H, q, J = 6.5 Hz)
4" 16.9 q 1.18 (3H, d, J = 6.5 Hz)
5" 202 ¢ 1.74 (1H, dq, J = 13.9, 7.4 Hz)
1.55 (1H, m)
6" 84 q 0.88 (3H, dd, J = 7.4, 7.4 Hz)

m: multiplet or overlapped signals
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Amorphous Powder

[a]? —0.87 (c = 0.34, MeOH)

IR Vimax (film) cm™: 3395, 2977, 2935,
1736, 1455, 1379, 1241, 1172, 1077,

1054
o 2 HR-ESI-MS (positive)
) HO 10 m/z: 405.1738 [M+Nal*
6 HO oH (caled for C1gH30010Na: 405.1731)

OH
Fig. 16 Structure and Physical data of Compound 7

H o— H
Important H-H COSY Correlations

H——C
Important HMBC Correlations

Fig. 17 Important H-H COSY and HMBC correrations of Compound 7

Table 7 °C and 'H NMR data for Compound 7
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position B¢ 'H
1 18.5* ¢ 1.18 (3H, d, J = 6.3 Hz)
2 835 d 3.52 (1H, dq, J = 6.4, 6.3 Hz)
3 722 d 3.62 (1H, dq, J = 6.4, 6.4 Hz)
4 18.7* ¢ 1.13 (3H, d, J = 6.4 Hz)
Glc 1’ 105.7 d 4.41 (1H, d, J = 7.8 Hz)
2' 752 d 3.20 (1H, dd, J = 9.0, 7.8 Hz)
3 777 d 3.36 (1H, dd, J = 9.0, 8.8 Hz)
4 715 d 3.34 (1H, dd, J = 8.8, 7.8 Hz)
5 755 d 3.47 (1H, ddd, J = 7.8, 5.3, 2.2 Hz)
6' 652 t 4.61 (1H, dd, J = 11.7, 2.2 Hz)
4.20 (1H, dd, J = 11.7, 5.3 Hz)
1" 1761 s -
2" 829 s -
3" 728 d 3.92 (1H, q, J = 6.2 Hz)
4" 16.8 g 1.17 (3H, d, J = 6.2 Hz)
5" 292 ¢ 1.73 (1H, dq, J = 13.8, 7.4 Hz)
1.54 (1H, dq, J = 13.8, 7.4 Hz)
6" 84 q 0.88 (3H, dd, J = 7.4, 7.4 Hz)

*: exchangeable
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Table 8 'H NMR data for Compound 6, Compound 47a (2R) and Compound 47b (25) '"
'H NMR (400 MHz, CD30D)

Position Compound 6 Position Compound 47a (2R) Compound 47b (2S)
1 3.73(1H, dd, J=10.3, 5.9 Hz) 1 3.71(1H, dd, J=10, 7 Hz) 3.86 (1H, dd, J = 10, 3 Hz)
3.58 (1H, dd, J=10.3, 3.6 Hz) 3.56 (1H, dd, J =10, 4 Hz) 3.35(1H, dd, J = 10, 8 Hz)
2 3.65(1H, m) 2 3.94 (1H, dqd, J=7,7, 4 Hz) 3.95(1H,dd, J=8, 7, 2 Hz)
1.55 (1H, m) 3 1.15(3H,d, J =7 Hz) 1.13 (3H, dd, J =7 Hz)

1.44 (1H, dqd, J = 13.9, 7.5, 7.4 Hz)
4 0.95(3H,dd, J=7.5,7.5Hz)

Glel” 4.28 (1H, d, J = 7.9 Hz) Glet’ 4.28 (1H, d, J = 8 Hz) 427 (1H, d, J = 7 Hz)

2" 3.21(1H,dd, J=9.3, 7.9 Hz) 2 3.21(1H, dd, J = 9, 8 Hz) 3.21 (1H, dd, J = 8, 7 Hz)

3 3.36(1H, m) 3 3.34 (1H, dd, J= 9, 7 Hz) 3.34 (1H, dd, J = 8, 8 Hz)

4 3.36 (1H, m) y 3.29 (1H, dd, J = 7, 7 Hz) 3.29 (1H, dd, J = 8, 8 Hz)

5  3.49 (1H, m) 5 329 (1H,ddd, J=7,5,2Hz)  3.29 (1H, ddd, J = 8, 5, 2 Hz)

6 4.60 (1H, dd, J = 11.9, 2.2 Hz) 6 3.86 (1H, dd, J = 12, 2 Hz) 3.86 (1H, dd, J = 12, 2 Hz)
4.24 (1H, dd, J = 11.9, 5.7 Hz) 3.66 (1H, dd, J = 12, 5 Hz) 3.66 (1H, dd, J = 12, 5 Hz)

1" -

2" -

3" 3.93(1H, q, J = 6.5 Hz)

4" 1.18(3H, d, J = 6.5 Hz)

5" 1.74 (1H, dq, J = 13.9, 7.4 Hz)
1.55 (1H, m)

6" 0.88(3H, dd, J=7.4, 7.4 Hz)

(4]

OH
1 1
o (o) 1
. HO 1.0 HO&; ] N
6 HO o /Y\ HO o R HO 1_0 :
OH HO o
OH OH H

Compound 6 Compound 47a (2R) Compound 47b (25)

Ol
I

Fig. 18 Structures of Compound 6, Compound 47a (2R) and Compound 47b (25) '"

18.7 18.6
- 72.7 5 6
HoW HO
OH OH

Compound 48a (2R,3R) Compound 48b (meso)

Fig. 19 >°C NMR data for (2R, 3R)- and meso-2,3-butanediol (Compound 48a and 48b)
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%56 18 FrH{bA % Compound 8, Compound 9 2 U8 Compound 10 DffiE

Compound 8, compound 9 & OF compound 10 @73 3i%, HR-ESI-MS L » 2 TR U CigHy0y; T
7% & PiE LTz, PC NMR (Table 9, 10, 1) 1285 19 KDY 7 F LD H 5 12 KlE compound 1-7
@ glucopyranose & N7 3 UAEERPICH KT B 7 & K< —H L2 &2 5  compound 8
compound 9 % U compound 10 | compound 1-7 & [FIERIZ glucopyranose @ 6 {i21T
2-ethyl-2,3-dihydroxybutyric acid 23 & L TV D Hi A iE 2 FiD & HEHI L 72,

D TAROY T FMET 7Y aifichlkd 5637 Thd EEZ B, compound 8 Tl
ZDIH2ARIFIATFNVRFE, 1 REIATFUVRFBICHKRT L7 FTALTHY, TOATF U RFEITRE
HFRTFIHEA LIZRETH D EEZ BN, £7- 'THNMR (Table 9) (2T, 2l A F LI
Y4227 F 0 122 ppm (3H, d, J=6.4 Hz) KT8 0.93 ppm (3H,t,J=6.4Hz) O 9 LRHIE XX 7
Ly b, BFIZN) 7Ly MIHELTWe, TRHDOEMEEZS LICHEFTL7E 2 A, conpund 8
DT 7Y 3 AEOMEEX 2,5-heptanediol Toh 5 EHERI L7z, 512, 2D-NMR Z-~<7 /L (H-H
COSY. HMBC) (ZH W CTHEM S - MHB b HER L 7= &0 2 X920 TH Y (Fig. 15).
Bz, 77U 3 ERD 2L E glucopyranose D7/~ —Ar & ORIZ HMBC fHB MR S iz =
& 5 compound 8 O i 1% 2,5-heptanediol O 2\ D /KEEFEIZ glucopyranose D 1 (AL AMEA L,
glucopyranose @ 6 fi. D /KA FHLIZ 2-ethyl-2,3-dihydroxybutyric acid D 1 fZ23 S L7z D TH D Lk
E LTz,

Compound 9 (231757 7'V 2 UENCH KT D 7 RO 7 F /2250 TH, compound 8 & [AIEE,
ZDIH2LARFIAFIVERFE, 1 RKIFAFUVRBCHKST L 7T ATHY, TDOAF U RFEITIR
FEFITHEA LERETHDH EEZ BN, E5I2'HNMR (Table 10) (2815 2 HD A FLHk
(A4S 3 %> 2L 1.15 ppm (3H, d, J= 6.2 Hz) K% T*0.90 ppm (3H, t,J=7.6 Hz) {22\ T, RilE
X7 Ly b, BEFIZN) Ly MR LTV, INHO5EMGES EITHRFILIZE A,
conpund9 O7T 7 U 2 EOHEEIX compound 8 &[R4k 2,5-heptanediol T A EHEHIL 72, 5HIC
2D-NMR A~2Z7 k)L (H-H COSY. HMBC) (25 THELH S A7 A0 & HER U 7= 4550 o i ik & S B
THHDOTHY (Fig. 16), Mx T, 77U a D 54L& glucopyranose DT/ ~—1r & DHIC
HMBC fHES DB & 7= 2 & 25, compound 9 D FiA#1E 1L 2,5-heptanediol ™ 5 (LD /KEEHL T
glucopyranose ® 1 fZ23E S L. glucopyranose @ 6 i O /KEEFHEIZ 2-ethyl-2,3-dihydroxybutyric acid ?
LEBRFEE LT D TH D ERIE LT,

Compound 8 }2 O* compound 9 ® 7 7'V 2 o OSLARELEIZ DV THRETT S 72, compound 8 %
CH;ONa (2 & 5 7 /v 71 U Insk43fi# L C 2,5-dihydroxyheptane 2-O-5-D-glucopyranoside (Compound 8a)
1R, S OICENEZERNKSMTHZ LT 7Y 2 Th b 2,5-dihydroxyheptane (Compound 8c)
157z, ZO PCNMRIZET 57 I H/L> 7 k& compound 8 & X compound 9 D Z 41 & Ll L,
glucosylation-induced shift-trend rule %3 H L 72 #5 5, compound 8 I% 2R, compound 9 |% 5R TdH 5
ERTE LTz,

Compound 101281757 7V a AIZHKT 5 TRD T 7 F 22T | compound 8 & [FIAE,
ZDIH2ARFTAFIVERF, 1 RIFAFUVRABIZHET L 7T ATHY | TOAF U RFEITR
FRTITHA LERETHDH L EZ BN, L2 LA "THNMR (Table 11) (2315 2 HD A F
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NWIEIZHIYS 5 > 7L 1.21 ppm (3H, d,J = 6.2 Hz) XN 1.15 ppm (3H, d,J= 6.2 Hz) (332 ¥~

Ly MIOHLTWz, ZNUODOHRMEEZS LITHRETLT2E 2 A, conpund 10 DT 77U = O
1E1% 2,6-heptanediol TH 5 EHEM L7z, S 51T, 2D-NMR A~XZ kL (H-H COSY, HMBC) 2
WCELI SN FRBI B HEH L 7 B & 2 3R T2 b D Th Y (Fig. 16), MA T, 77U av
ERD 2 L & glucopyranose D7/ ~—{iL & ORI HMBC FHBEI2MEIMI S 7= Z £ 225 compound 10
DA% X 2,5-heptanediol O 5 D /KEEHEIZ glucopyranose D 1 235 A L, glucopyranose @ 6
KD IKEEFEIZ 2-ethyl-2,3-dihydroxybutyric acid D 1 fL 35S L72b D TH D EPRE LT,

Compound 10 D7 7' U =t > DIEAKEREIZ DU T, 2-hexanol (Compound 49) @ “C NMR (2351
57 Iy 7 kL compound 10 DZ 4L & LElg L glucosylation-induced shift-trend rule % f L 72
AERL. compound 10 1% 2S5 TH D LIRE LT,

—7J7. compound 8, compound 9 } U} compound 10 D 7~ > /LA R 45 D #faxt SLARBLE N DWW T
BC, "H M NMR A~2Z h/L78 compound 1-7 DZ & k< —Fd 2 Z L, 7l UHseh 7 Al &
ThoHEPRELE,

PLEX Y| compound 8 D% Fig. 18, compound 9 D& % Fig. 20, compound 10 DHEiE % Fig,
2DEHIRE LT,
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Amorphous Powder
[0 —17.8 (c = 0.36, MeOH)

o e ) IR Vimax (film) cm™: 3373, 2968,
o 2934, 1736, 1457, 1378, 1241,
N\ OH 1170, 1077, 1041
5 ‘ o W HR-ESI-MS (positive)
o HO 1_o% m/z: 447.2198 [M+Na]"
HO oH (calcd for CqgHzs010Na:
OH 447.2201)

Fig. 20 Structure and Physical data of Compound 8

0 \\\\\‘ / H o— H
1_ON \/ Important H-H COSY Correlations
) H—xC

OH Important HMBC Correlations
Fig. 21 Important H-H COSY and HMBC correrations of Compound 8

Table 9 °C and 'H NMR data for Compound 8
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position B¢ 'H
1 202 (147 g 122 (3H, d, J = 6.4 Hz)
2 78.0 (+9.3) d 3.79 (1H, m)
3 33.7 (0.4 ¢ 1.48 (2H, m)
4 33.2 t 1.71 (1H, m)
1.50 (1H, m)
5 73.8 t 3.47 (1H, m)
6 31.1 t 151 (1H, m)
1.45 (1H, m)
7 10.3 g 0.93 (3H, t, J = 6.4 Hz)
Glc 1’ 104.2 d 434 (1H,d, J=7.9 Hz)
2 751 d 3.15(1H, dd, J=9.2, 7.9 Hz)
3 77.9 d 3.34 (1H, m)
4 71.6 d 3.34 (1H, m)
5 75.3 d 3.47 (1H, m)
6’ 65.3 t 4.71 (1H, dd, J = 11.8, 2.2 Hz)
4.21 (1H, dd, J=11.8, 5.4 Hz)
1 176.1 S -
2" 82.9 S -
3 72.8 d 3.92 (1H, q, J = 6.4 Hz)
4" 16.8 g 117 (3H, d, J = 6.4 Hz)
5" 29.2 t 1.75 (1H, m)
1.50 (1H, m)
6" 8.4 q 0.88 (3H,dd, J=7.4,7.4 Hz)

*: Ads-sc, m: multipilet or overlapped signals
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Amorphous Powder
[a]® —16.1 (¢ = 0.15, MeOH)

, e " IR vimax (film) cm™: 3365, 2967, 2934,
1735, 1456, 1377, 1241, 1169, 1077,
5 1042
‘ o HR-ESI-MS (positive)
o HO 25 1_o% m/z: 447.2200 [M+NaJ*
(calcd for CqgH3601oNa: 447.2201)

Fig. 22 Structure and Physical data of Compound 9

o
H
. B
HO 1-\0\\j Important H-H COSY Correlations
HO OH H-—XC
OH

Important HMBC Correlations
Fig. 23 Important H-H COSY and HMBC correrations of Compound 9

Table 10 °C and 'H NMR data for Compound 9
3¢ and "H NMR (150 MHz and 600 MHz, CDs0D)

Position B¢ 'H
1 23.6 q 1.15(3H, d, J=6.2 Hz)
2 68.7 d 3.74 (1H, m)
3 35.3 t 1.54 (2H, m)
4 30.6 (0.2 ¢ 1.67 (1H, m)
1,55 (1H, m)
5 82.4 (+8.4)° ¢ 3.60 (1H, m)
6 28.7 (2.4 ¢ 1.60 (2H, m)
7 10.2 g 0.90 (3H, t, J = 7.6 Hz)
Glc 1’ 103.9 d 432 (1H,d, J=7.8 Hz)
2 75.2 d 3.17 (1H, dd, J=9.3, 7.8 Hz)
3 78.0 d 3.36 (1H, m)
4 71.6 d 3.36 (1H, m)
5 75.4 d 3.44 (1H, ddd, J=9.3, 5.3, 2.2 Hz)
6’ 65.4 t 461 (1H, dd, J=11.7, 2.2 Hz)
419 (1H, dd, J=11.7, 5.3 Hz)
1 176.2 S -
2" 82.9 S -
3" 72.9 d 3.92 (1H, q, J = 6.5 Hz)
4" 16.9 g 118 (3H, d, J = 6.5 Hz)
5" 29.3 t 1.73 (1H, dq, J = 13.8, 7.4 Hz)
1.56 (1H, m)
6" 8.5 q 0.88 (3H,dd, J=7.4,7.4 Hz)

*: Ady.sc, m: multipilet or overlapped signals
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Amorphous Powder

[ad —14.9 (c = 0.27, MeOH)
IR Vmax (film) cm™: 3340, 2934,
2880, 1736, 1457, 1371, 1237,
1169, 1077, 1040

HR-ESI-MS (positive)
&&/ m/z. 447.2197 [M+Na]"
1 (calcd for CqgH3604gNa:
HO 447.2200)

Fig. 24 Structure and Physical data of Compound 10

H o— H

(o) 1\9/\/ \/\J ) Important H-H COSY Correlations

OH H—XC
Important HMBC Correlations

Fig. 25 Important H-H COSY and HMBC correrations of Compound 10

Table 11 °C and '"H NMR data for Compound 10
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 222 (12" g 121 (3H, d, J = 6.2 Hz)
2 78.0 (+9.9 d 3.74 (1H, m)
3 37.9 (2.0 ¢ 1.62 (1H, m)
1.46 (1H, m)
4 227 t 1.46 (2H, m)
5 40.2 t 1.46 (2H, m)
6 68.5 d 3.74 (1H, m)
7 235 g 115 (3H, d, J = 6.2 Hz)
Glc 1’ 104.3 d 428 (1H,d, J=7.7 Hz)
2 751 d 3.15(1H, dd, J=9.0, 7.7 Hz)
3 77.9 d 3.34 (1H, m)
4 71.6 d 3.34 (1H, m)
5 75.4 d 3.46 (1H, ddd, J=9.5, 5.5, 2.2 Hz)
6’ 65.3 t 461 (1H, dd, J=11.7, 2.2 Hz)
4.20 (1H, dd, J=11.7, 5.5 Hz)
1 176.1 S -
2" 82.9 S -
3" 72.8 d 3.92 (1H, q, J = 6.5 Hz)
4" 16.8 g 117 (3H, d, J = 6.5 Hz)
5" 29.2 t 1.74 (1H, m)
1.54 (1H, m)
6" 8.4 q 0.88 (3H,dd, J=7.4,7.4 Hz)

* 1 Adio-49, M: multipilet or overlapped signals

28



57 IH LAY Compound 11 D%

Compound 11 D4y FFiF HR-ESI-MS X ¥ CioHps0y T S H7E L 7=, *C NMR (Table 12) £ ¥,
IRFEDV T T ML I9ARTHY, D 55 12 AKlE compound 1-10 @ glucopyranose & N7 T /LA 1
EICHRT A I E I —E L= £ 5, compound 11 13X compound 1-10 & [FIERIZ
glucopyranose ™ 6 i7{Z 2-ethyl-2,3-dihydroxybutyric acid 235 & L TV BBt 2 F5> & #EH] L 7=,
KD TARODY T FMIT 7Y a ik T 23 7T A Th2LEZLIL, £DIH 2 RTAF
VIRFE, A ARDIIKRBENEE LRWIRFBICHKT L7 ATHY, 2D H 5 169.6 ppm D7)
IAITIIVIRF NV EDIFAEZR R LT, FTo, 755 6 ADORFBITHATNED & % 77 B BREE 2 T K
LTWBEEZ B, ZOZ L &, 'HNMR (Table 12) (2354 T 7.98 ppm (2H, d, J = 8.7 Hz) KOt
7.14 ppm 2H, d, J=8.7Hz) \Z¥ 7 FABFAET S Z L6, compound 11 D7 7'V = A O
L1, 4EROFFREFFOLREL, INOLOEEES EITHFILIZE 2 A, compound 11 DT
7 3 U ORERE T p-hydroxybenzoic acid T % L HERI L7z, 2 Z &% PC, 'H il NMR D1k
7 KDY, p-hydroxybenzoic acid @ 4 {i7{Z glucopyranose @ 1 (L3 f5 A L7-HETH D
4-hydroxybenzoate glucoside” Dz & k< —FH L7=Z L b F &7z, & 512, 2D-NMR (H-H
COSY. HMBC) [ZHBWCHEHI S 7= MHB & | Fig. 27 1SR L D WHER L7 2 X FF 5 b DT
Ho7-Z L5 compound 11 O F-HHiEIL p-hydroxybenzoic acid @ 4 i D/KEE LT glucopyranose
D 1ALDES L. glucopyranose @ 6 i D/KEEFEIT 2-ethyl-2,3-dihydroxybutyric acid @ 1 L35 A L
TebDThHDERELT,

TV OIS Gy OMaR SLAEL IS DWW UL, T Y WSSy PCL TH T NMR A7 b LA
IR compound 12 DFNE LK —&KT D Z &b, R UM ARETH D EIRE LT,

LLEJE Y | compound 11 D&% Fig. 26 D X 5 ITHRE L7z,
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OH Amorphous Powder
[a]% —59.8 (c = 0.92, MeOH)

" COOH IR vmax (film) cm™: 3380, 2934, 1730,
1705, 1606, 1511, 1454, 1239, 1073,
1016
HR-ESI-MS (positive)
HO m/z: 453.1367 [M+Na]"

(Ca'Cd for C19H26011Na: 453 .1 367)
UV Amax (MeOH) nm (log e):
245 (4.10), 209 (3.90)

Fig. 26 Structure and Physical data of Compound 11

H o—

0 1.\0/‘ Important H-H COSY Correlations
H—XC

Important HMBC Correlations
Fig. 27 Important H-H COSY and HMBC correrations of Compound 11

Table 12 °C and 'H NMR data for Compound 11
3¢ and "H NMR (100 MHz and 400 MHz, CD30D)

Position 3¢ 'H
1 1259 s -
2&6 132.7 d 7.98 (2H, d, J= 8.7 Hz)
3&5 174 d 7.14 (2H, d, J= 8.7 Hz)
4 162.7 s -
COOH 169.6 s -
Glc 1’ 1016 d 5.03 (1H, d, J=7.7 Hz)
2 748 d 3.50 (1H, m)
3 778 d 3.50 (1H, m)
4 715 d 3.42 (1H, m)
5 756 d 3.72 (1H, ddd, J= 9.5, 6.3, 2.1 Hz)
6’ 65.4 t 4.65 (1H, dd, J=11.9, 2.1 Hz)
421 (1H, dd, J=11.9, 6.3 Hz)
1 176.2 s -
2" 829 s -
3" 729 d 3.89 (1H, q, J = 6.4 Hz)
4" 169 g 115 (3H, d, J = 6.4 Hz)
5" 293 ¢ 1.73 (1H, dq, J = 14.8, 7.4 Hz)
1,55 (1H, dq, J = 14.8, 7.4 Hz)

6" 84 ¢ 0.84 (3H,dd, J=7.4,7.4 Hz)
m: multipilet or overlapped signals
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% 8IH HHRALE Y Compound 12 K OY Compound 13 D&t

Compound 12 D4y 73, HR-ESI-MS X ¥ CyHy0p, Th D & PE L7=, C NMR (Table 13) X
. RFEDOVTFTML20 K THY, £D 5 H 12 KL compound 1-11 @ glucopyranose N7 /L
ETICHRT o 7 e < —8 L7z Z &2, compound 12 {3 compound 1-11 & [RIERIC
glucopyranose @ 6 i7{Z 2-ethyl-2,3-dihydroxybutyric acid 235 & L TV BBt 2 5> & HEH] L 7=,
D8ROV FMIT 7Y a U fICHET LV 7T A ThbEBEZ LIV, 21U % compound 11
DT TV Aoy Tl g Lz s Z A compound 12 1 compound 11 & [AIARIZ A FER & 1L
RNV IEFFO EHERI S 47223, compound 11 (2B W TR BN FEIT KDL, S 512, 56.8
ppm DEEHZIFFITHEA LIZ A FIVRFZO L 7 FANA SN, 20 Z &k '"HNMR (Table 13) 12
BUF 5 3.90 ppm (3H, s) O ZFANIEENS b LFF Sz, £/, 'THNMRIZEW T 7.625 ppm
(1H,s). 7.19 ppm (1H, d, J=8.8 Hz) &1} 7.626 ppm (1H, d,J=8.8 Hz) |{Z¥ 7 FIVINFIET D Z &
225, compound 12 D7 7Y 2 A OREEIL 1, 3, 4 EHOHEFREFFOLRELZ, T bD
FEE S EITHRETI L& 2 A compound 12 O 7 7Y 2 L OREEIT compound 11 D 3 ZIZ A R3¢
VEDHEE LI TH D EHEI L7z, 2o 2 213 PC. TH W NMR {3y 7 RS, HEE Lz
compound 12 D7 7" U =1 D 4 {i7iZ glucopyranose D 1 (L3 E A L 724#1&E T d 5 vanillic acid
4-0-p-D-glucoside D ZFh & K< —H L= Z b bR ES N, & 512 2D-NMR (H-H COSY,
HMBOC) (2B W TS =B b . Fig 29 1IR3 & 5 ICHERI L 7-# &% R4 5 b DO Th o7z
Z 225 compound 12 O FififE i (X vanillic acid D 4 7 D KEE LT glucopyranose D 1 L35 A L |
glucopyranose @ 6 fi. D /KA FHLIZ 2-ethyl-2,3-dihydroxybutyric acid D 1 fZ23 S L7z D TH D Lk
E LT,

—77. compound 13 M4y iF, HR-ESI-MS L ¥ CyH30p, Th 5 L#E L7, PC. 'H i NMR
A2 | J(Table 14) (23T compound 13 1% compound 12 DZ# 5 & L < —F L7725, "C NMR
2B T 52.6 ppm IZEEE L FITHEA LT- A FILRFED T 7 F /L. 'HNMR IZF W Tid 3.89 ppm
GBH,s) DY T FANRFICE LN, ZTRODOHRMEE S EITHE L& 2 A, compound 13 DT
7 a U EOREEIE compound 12 D A F)LVZ AT )V Th D EIRE LT,

Compound 12 } OF compound 13 O 7 3 /U ER 5y DRt SEAABLE 12 DWW TIE, compund 12 %
CH;ONa (Z &V 7 /v U Nk 43 fi# 2470, vanillic acid 4-O-p-D-glucoside (Compound 12a) & T
(2S,3R)-2-ethyl-2,3-dihydroxybutyric acid methyl ester (Compound 12b) %15, Z ® 9 & compound 12b
(22T, compound 1 Z[RAERIZ T L UK L TR L ITET VRIS 75 D A F )V AT )b
& (Compound 1b) & “C, 'H i NMR A-~<Z b & L, [FA—tAMTH L HEEMHRB LT,
Compound 13 {22V TIE T SRSy O PCL'H i NMR 227 M UIZEIT 547 I HLy 7 bR
compound 12 & Z & K< —&HFT A Z &b, A UM AARLE CThH D ERE LT,

PLEJE Y| compound 12 & T compound 13 DHE1E % Fig. 28, 30 D X 5 IZENEHIRE LT,
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Amorphous Powder

[a]% -50.6 (c = 1.20, MeOH)

IR Vmax (KBr) cm™: 3410, 2978, 1735,
1706, 1602, 1513, 1462, 1270, 1073,

e e COOH 1022
3 N 0 ! HR-ESI-MS (positive) m/z: 483.1474
5" [M+Na]* (calcd for CyoHos01-Na:
HO O o 483.1472)
6" HO UV Apax (MeOH) nm (log €): 285 (3.58),
OH OCH;, 250 (4.00), 214 (4.15)
Fig. 28 Structure and Physical data of Compound 12

COOH
H o—H
Important H-H COSY Correlations
) H-—XC
OCH3 Important HMBC Correlations

Fig. 29 Important H-H COSY and HMBC correrations of Compound 12

Table 13 °C and 'H NMR data for Compound 12
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 1264 s -
2 147 d 7.625 (1H, s)
3 150.7 s -
4 151.8 s -
5 1170 d 7.19 (1H, d, J= 8.8 Hz)
6 1247 d 7.626 (1H, d, J = 8.8 Hz)
COOH 169.5 s -
OCH; 568 gq 3.90 (3H, s)
Glc 1 1049 d 5.03 (1H, d, J=7.3 Hz)
2 752 d 3.53 (1H, m)
3 778 d 3.51 (1H, m)
4 713 d 3.42 (1H, m)
5 752 d 3.69 (1H, ddd, J=9.7, 6.4, 2.1 Hz)
6’ 65.1 t 4.64 (1H, dd, J=11.9, 2.1 Hz)
419 (1H, dd, J=11.9, 6.4 Hz)
1 176.1 S -
2" 829 s -
3" 728 d 3.87 (1H, q, J = 6.4 Hz)
4" 168 g 114 (3H, d, J = 6.4 Hz)
5" 292 t 1.70 (1H, dq, J = 14.6, 7.4 Hz)
153 (1H, dq, J = 14.6, 7.4 Hz)
6" 84 ¢ 0.82 (3H,dd, J=7.4,7.4 Hz)

m: multipilet or overlapped signals
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Amorphous Powder

[a]Z -31.6 (¢ = 0.67, MeOH)

IR Vmax (film) cm™: 3392, 2938, 1733,

1716, 1512, 1458, 1274, 1115, 1073,
COOCH;3 4108

HR-ESI-MS (positive) m/z: 497.1630

[M+Na]* (calcd for Cz1H3oO12Na:

1

HO 0 o 497.1630)UV Armax (MeOH) nm (log &):
6" HO - 335 (2.75), 287 (3.60), 248 (3.80),
OCH, 220 (3.84)

Fig. 30 Structure and Physical data of Compound 13

Table 14 °C and "H NMR data for Compound 13
3C and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3c 'H
1 125.8 S -
2 1145 d 7.61 (1H, s)
3 150.8 s -
4 152.0 S -
5 117.1 d 7.20 (1H, d, J= 8.6 Hz)
6 1244 d 7.62 (1H, d, J= 8.6 Hz)
COOCH; 168.3 s -
OCHs; 569 g 3.90 (3H, )
COOCHS; 526 ¢ 3.89 (3H, )
Glc 1’ 1019 d 5.03 (1H, d, J= 7.3 Hz)
o 748 d 3.50 (1H, m)
3 777 d 3.50 (1H, m)
4 715 d 3.41 (1H, m)
5 756 d 3.69 (1H, ddd, J=9.5, 5.2, 2.2 Hz)
6’ 65.3 t 4.62 (1H, dd, J=11.9, 2.2 Hz)
4.19 (1H, dd, J=11.9, 5.2 Hz)
1 176.2 s -
2" 829 s -
3" 728 d 3.87 (1H, m)
4" 16.8 g 113 (3H, d, J = 6.6 Hz)
5 293 t 1.71 (1H, dq, J = 13.7, 7.4 Hz)
1.53 (1H, dq, J = 13.7, 7.4 Hz)

6" 84 gq 0.82 (3H,dd, J=7.4,7.4 Hz)
m: multipilet or overlapped signals
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% 9IH LAY Compound 14 D1

Compound 14 D4y 73, HR-ESI-MS X ¥ CyH30p, ThH D L #E L7=, C NMR (Table 15) (T
BIFDH20KD 7D H . 12 Kl compound 1-13 @ glucopyranose & (N7 3 /WA & 5 73 (2 Hi
KT BT ELLS =K LIEZ END, compound 14 | L compound 1-13 & [F45£1Z glucopyranose
D 6 LIZ 2-ethyl-2,3-dihydroxybutyric acid 235 & L T D o 2 FFo L HEH L=, 7% 8 KD
STFMIT TV a IR T H T T A THLEBZ LI, TDHIH 6 RITHEEREZEHKL .,
D 2RO 7 F V611 ppm & 56.5 ppm [ FEERIT FITHEE LT A FVIRBE DL RE LTz, 2
? Z &% "H NMR (Table 15) 123 T 3.73 ppm (3H, s) &% 1} 3.80 ppm (3H, s) D 7 F /L HAFAES
L2 EMNBLIF SN, SHICHBEREIMLT D 6 RDORFED H H 155.6 ppm, 151.9 ppm, 133.6
ppm, 154.8 ppm D 4 KDY T FNANGITKEDRFEE L TE LT, o, BERTFICHEALTND
RIBEOFLEDRE SN, F£7-. 'HNMR IZFWT 6.32 ppm (1H, d, J=2.7 Hz)., 6.27 ppm (1H, d, J
=2.7Hz) OFFEBRERD > 7 FIVINGFELET D Z &S compound 14 DT 7Y = A OREE 13 1.3,
4, SEHMOBEREZFOLRE LIz, TNOOERMEEIITIENIHETHD Z L E2EBE L TEOMH
EEHRHILIZE Z A, compound 14 D7 7'V = U ESOREIE L Fig. 31 IR X o e T 5 L HE
MLz, ZoZ & PC, 'Hili NMR 2B 5167 ks, #EE L7z compound 14 7 7'V =
RO 1 LT glucopyranose O 1 (AN G L2 T 5 ficuglucoside VD ZF L & k< —& L7z 2
EMDBHXFRFE N7, 2D-NMR (H-H COSY, HMBCQ) (28 W\ CHLH S 7B & Fig 32 12" 7 &
INHER L7 2 5T D2 b D Th o722 L5, compound 14 O %11 ficuglucoside % 1#
%9 % glucopyranose @ 6 \. D /KA HEZ 2-ethyl-2,3-dihydroxybutyric acid @ 1 (L3S L2 O TH
D ERE LT,

T VTR Ay DORERSERBLE I O W TR T SR EE 5y BCUTH i NMR 2327 b LicBT
5 X107 R compound 11-13 DEALE L —FHT 5 Z Lnn | B UHERSIARE T 5 &
RIE LT,

LLEJE Y | compound 14 D&% Fig. 31 O K 9 IZIRE LT,
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Amorphous Powder

OCH; [o]® —96.7 (c = 0.18, MeOH)
" OCH, IR Vmax (film) cm™: 3393, 2939, 1736,
o 1508, 1457, 1231, 1170, 1102, 1075,
] 1017
o HR-ESI-MS (positive) m/z: 485.1633
HO : OH M-Na]" (calcd for CyoHgoO1oNa:
6" HO 1_0 5 [M+Na]" (calcd for CyoH3,042Na:
OH 485.1629)
UV Amax (MeOH) nm (log e):
275 (3.18), 216 (3.79)
Fig. 31 Structure and Physical data of Compound 14
OH

OCH;

" <
OCH;,3
(o) ~
ql o 1 Important H-H COSY Correlations
HO v 0"/ OH H—C
& HO 2
OH

Important HMBC Correlations

Fig. 32 Important H-H COSY and HMBC correrations of Compound 14

Table 15 °C and 'H NMR data for Compound 14
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 1556 s -
2 99.1 d 6.32 (1H, d, J= 2.7 Hz)
3 1519 s -
4 133.6 s -
5 1548 s -
6 958 d 6.27 (1H, d, J= 2.7 Hz)
4-0CH; 611 g 373 (3H, s)
50CH; 565 g 3.80 (3H, s)
Glc 1 103.0 d 477 (1H, d, J=7.5Hz)
2 749 d 3.43 (1H, m)
3 778 d 3.43 (1H, m)
4 716 d 3.39 (1H, m)
5 755 d 3.62 (1H, ddd, J=9.5, 6.2, 2.2 Hz)
6’ 65.4 t 4.64 (1H, dd, J=11.9, 2.2 Hz)
421 (1H, dd, J=11.9, 6.2 Hz)
1 176.2 s -
2" 83.0 s -
3" 728 d 3.95 (1H, q, J = 6.4 Hz)
4" 168 g 116 (3H, d, J = 6.4 Hz)
5" 293 ¢ 1.75 (1H, dq, J = 13.9, 7.4 Hz)
152 (1H, dq, J = 13.9, 7.4 Hz)
6" 83 ¢ 0.84 (3H,dd, J=7.4,7.4 Hz)

m: multipilet or overlapped signals

35



H10H FHHAEY Compound 15 D&

Compound 15 D4y 7%, HR-ESI-MS X ¥ CoHy0y Th % & HRE L7, C NMR (Table 16) 12
BIFDH19KDT 7D HE, 12 Kl compound 1-14 @ glucopyranose & N7 2 /WA & 5 73 (2 H
KT BT ELLS =K LIEZ END, compound 15 |E compound 1-14 & [F45£1Z glucopyranose
D 6 LIZ 2-ethyl-2,3-dihydroxybutyric acid 235 & L TV D o 2 FFo L HERI L7z, 7225 7 KD
VITFMIT T A BICHKTHV T T A THLEBZ LI, DO H 6 RITFTEFEREZEH L.
D 1 ARDY 7 F IV 56.6 ppm ITEERIF KD LIc A FIVIRBOFELZRR L, ZOFT'H
NMR (Table 16) (28 T 3.80 ppm (3H,s) DL 7 FIANBGFHET DH I &L RFFSNZ, S DICHE
BEKT 2 6 KDY 7 F D55 140.7 ppm, 152.5 ppm, 1552 ppm D 3 KD > 7 F/uh b idK
FRTHRHEA L TRL T, 0o, BRI FIHEA LTV D REDOFEITRE S e, 72, 'THNMR
28T 6.46 ppm (1H, d, J=2.7 Hz), 6.28 ppm (1H, dd, J=8.6,2.7 Hz) X%} 6.96 ppm (1H, d,J=8.6
Hz) OFFEFERFEIR O > 7T ABFEET D Z &5 compound 15 DT 7'V 2 U ofEREIL 1, 2, 4
EHOBFREZFOLRE LT, ZNHDOEREEZ S LICHFLIZE Z A, compound 15 D7 7Y
I ORI Fig. 33 1R T & 0 s TH L LRI Lz, 2o Z 213 PC | 'H i NMR 01k
7 LAs, HEE L72 compound 15 D7 77U @ EROD 1 71T glucopyranose D 1 (235 L 721 T
& % isotachioside' "D & L < —H L2 Lnb b H s, 52, 2D-NMR (H-H COSY,
HMBOC) (2B W TSN - /B . Fig 34 1279 X 5 ITHERI L 72 f &2 R4 2 b0 Th o7z
Z 25, compound 15 O - 1ET isotachioside Z 4% 35 glucopyranose @ 6 i D KFRFEIZ
2-ethyl-2,3-dihydroxybutyric acid D 1 {3 FEG L7z D TH D EIRE LT,

T VKRR Ay DORESTRBLE IO W TR T LR EE 5y o PCUTH i NMR 2327 b VicBT
57 X7 RS compound 11-14 DEHLE KL< —HT 25 Z Lnn | B UHERSIARE T 5 &
RIE LT,

LLEJE Y . compound 15 D&% Fig. 33 O L 9 IZIRE LT,
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Amorphous Powder

[a]¥ —11.5 (¢ = 0.16, MeOH)

IR Vimax (film) cm™: 3362, 2938, 1736,
1512, 1457, 1233, 1213, 1167, 1072,

o N 1025
S HR-ESI-MS (positive) m/z: 455.1524
5" N [M+Na]* (calcd for C19H28011Na:
‘ HO&/ /©/ 455.1523)
6" HO UV Amax (MeOH) nm (log €):

OCH3 279 (3.30), 213 (3.71)
Fig. 33 Structure and Physical data of Compound 15

N B H H
Q{I Important H-H COSY Correlations
\_j H-—XC
" >
° HO Q:?H3 Important HMBC Correlations

Fig. 34 Important H—H COSY and HMBC correrations of Compound 15

Table 16 °C and 'H NMR data for Compound 15
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 140.7 s -
2 1525 s -
3 1020 d 6.46 (1H, d, J= 2.7 Hz)
4 155.2 s -
5 1076 d 6.28 (1H, dd, J= 8.6, 2.7 Hz)
6 1214 d 6.96 (1H, d, J = 8.6 Hz)
OCH; 566 gq 3.80 (3H, s)
Glc 1’ 104.3 d 467 (1H,d, J=7.7 Hz)
2 751 d 3.44 (1H, m)
3 777 d 3.44 (1H, m)
4 716 d 3.40 (1H, m)
5 755 d 3.50 (1H, ddd, J=9.5, 6.2, 2.2 Hz)
6’ 65.3 t 4.63 (1H, dd, J=11.8, 2.2 Hz)
4.15 (1H, dd, J = 11.8, 6.2 Hz)
1 176.1 S -
2" 829 s -
3" 728 d 3.88 (1H, q, J = 6.5 Hz)
4" 168 g 115 (3H, d, J = 6.5 Hz)
5" 292 t 166 (1H, dg, J = 13.9, 7.4 Hz)
150 (1H, dq, J = 13.9, 7.4 Hz)

6" 83 ¢ 0.80 (3H,dd, J=7.4,7.4 Hz)
m: multipilet or overlapped signals
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F1 1 HHILAEY Compound 16 K 8 Compound 17 DAEE

Compound 16 } OF compound 17 @53 1Fii%, HR-ESI-MS X ¥ #:(Z CppH3,0,, TH D EIRE LT,
‘%NMRmMm7m)kfé%n%maymfo@yyfw@9%\nﬁiammmmqsw
glucopyranose & N7 L IUREIEER I ICHKTH v 7l K< —E L= Z &5, compound 16
O compound 17 |& compound 1-15 3: [AIEEIZ glucopyranose @ 6 /i7.{Z 2-ethyl-2,3-dihydroxybutyric acid
GG LT D S 2 £ & HEJI L 72,

D IORDY T FMIT 7Y asfichikT 23 7T A ThLEZEALL, ZNHIET ==L
TR ) A FEEICHERT LV 7T Th D EHERI STz, Compound 16 ([T \WTik, 7 = =/b
TN ) A REEOHFFREZIVRT D 6 KO 7 F0d 55 151.0 ppm, 147.3 ppm D 2 KFKFE
JRFDFEAE L TE LT, 220, BERFICHES L TV DIRIBOMFEL ™R LT, o, g
DIARDRFZED 95 79.9 ppm & 72.9 ppm D 2 KIFERIEFIIHEE LI AT VIRFD L 7L Th
otoé%*%Smm@x%w%fiﬁﬁﬁ%’%Abfwékﬁz%m Z D% 'HNMR
(Table 17) (2351 % 3.87 ppm (3H,s) D 7 FAnb b HEENZ, £7-. 'HNMR IZFHWT 7.03
ppm (1H, d, J= 1.9 Hz), 7.10 ppm (1H, dd, J= 8.3, 0.4 Hz) % (X 6.87 ppm (1H, ddd, J = 8.3, 1.9, 0.4 Hz)
DFFFEERERD > 7 F VD FET D Z LD, compound 16 DT 7Y 2 U EOREIEIL 1, 2, 4 &
OFHEFBREFODERE LT, TNOOEMFES LITHmFLIzE Z A, compound 16 DT 7Y =
ERORIEIL Fig. 35 10R”T X 9 et Th 5 L HERI L 72, & 512 2D-NMR (H-H COSY .HMBC) (Z
BOWTHI S 72 AHB S . Fig. 36 1R L O ITHERI L 7= K3 oiE 2 5 b0 TH Y, Nz
TT 7V 3 E5RD AN E glucopyranose D7/ ~—(L & ORI HMBCHEABHI SN2 &b
compound 16 O F-#iEIT 1-(4-hydroxy-3-methoxyphenyl)propane-1,2-diol @ 4 {iz D KFEFEIZ
glucopyranose @ 1 i34 L. glucopyranose @ 6 \. O /KIEHEIZ 2-ethyl-2,3-dihydroxybutyric acid
LS LZbOTHD ERE LT,

—75. compound 17 ® “C, 'H ] NMR A7 kL (Table 18) (ZZ 4 compound 16 DZF1 &
L= L2, Fl—OYhE#EETH L ERE LT, LA L2RA S, compound 16 & compound
17ER—D7 77 v ari@mdighks a~ 8777 4 =0T UTBRICH & 2N 872 2 (RE5Rs
MThLAADE—7 INBELNTALEM THH Z &) 5, compound 17 [X compound 16 D 7K
HMARTHD EHER LT,

Compound 16 X U} compound 17 @ 7 7. & T} 8 AL DRI SN TIE, '"HNMR 23T 5 7T L 8
NEDORFEHOREE TR LV . ZOMAEEILZE LB erythro THH EPREL TS ', L7
N BHAED & 2 AHEEELE O EITITE > TR,

—J7. T IAEEER Y ORERISARELE IS OV TR T SRSy O PC. TH NMR [l 222 kb
2% compound 11-15 DZ N & K< —&HTHZ &b, [ CHRNAABLE CTH D L RE LT,

PLEX Y compound 16 % T compound 17 DA % 4L 40 Fig. 35, 37 D X HITHE LT,
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OH
0]
. - 7
K ' " 0 1
_ OH
fo) 2 OH
o "o Lo
OH

OCH;
Amorphous Powder

[0 —-32.1 (c = 0.34, MeOH)
IR vimax (film) cm™: 3366, 2932, 1736, 1512, 1457, 1265, 1241, 1167, 1073, 1038

HR-ESI-MS (positive) m/z: 513.1947 [M+Na]" (calcd for C,,H3404,Na: 513.1942)
UV Amax (MeOH) nm (log €): 271 (3.35), 224 (3.82)

Fig. 35 Structure and Physical data of Compound 16

< 1 Bp—

5 o OH Important H-H COSY Correlations
oI NE e
6" HO oH OCH Important HMBC Correlations
3

Fig. 36 Important H-H COSY and HMBC correrations of Compound 16
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Table 17 °C and "H NMR data for Compound 16

3C and "H NMR (100 MHz and 400 MHz, CD30D)

Position 3c 'H
1 138.7 S -
2 112.7 d 7.03 (1H, d, J=1.9 HZ)
3 1510 s -
4 147.3 S -
5 118.3 d 7.10 (1H, dd, J= 8.3, 0.4 Hz)
6 1209 d 6.87 (1H, ddd, J=8.3, 1.9, 0.4 Hz)
7 79.9 d 4.31 (1H, d, J=6.7 Hz)
8 729 d 3.79 (1H, dg, J = 6.7, 6.4 Hz)
9 194 q 0.98 (1H, d, J=6.4 HZ)
OCH; 568 ¢ 3.87 (3H, s)
Glc 1’ 104.0 d 487 (1H,d, J=7.5Hz)
2 75.0 d 3.38-3.50 (1H, m)
3 777 d 3.38-3.50 (1H, m)
4’ 715 d 3.38-3.50 (1H, m)
5 756 d 3.61 (1H, ddd, J=9.5, 5.6, 2.1 Hz)
6’ 65.4 t 4.63 (1H, dd, J=11.9, 2.1 Hz)
4.18 (1H, dd, J=11.9, 5.6 Hz)
17 176.2 s -
2" 829 s -
3” 728 d 3.89 (1H, q, J= 6.4 Hz)
4" 16.9 ¢ 1.15(3H,d, J=6.4 Hz)
5” 29.3 t 1.71 (1H,dq, J=14.9, 7.4 Hz)
1.53 (1H, dq, J=14.9, 7.4 Hz)
6" 84 ¢ 0.83 (3H,dd, J=7.4,7.4 Hz)

m: multipilet or overlapped signals
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OH

HO 1
& HO o
OH OCH3

Amorphous Powder

[a]5 —49.0 (¢ = 0.13, MeOH)

IR vmax (film) cm™: 3362, 2933, 1736, 1512, 1457, 1266, 1231, 1165, 1073, 1025
HR-ESI-MS (positive) m/z: 513.1944 [M+Na]" (calcd for Cy,H3,04,Na: 513.1942)
UV Amax (MeOH) nm (log ¢): 273 (3.44), 223 (3.94)

Fig. 37 Structure and Physical data of Compound 17

Table 18 °C and "H NMR data for Compound 17
¥C and "H NMR (100 MHz and 400 MHz, CD;0D)

Position 3c 'H
1 138.7 s -
2 1128 d 7.03 (1H, d, J=1.9 Hz)
3 1509 s -
4 1474 s -
5 182 d 7.10 (1H, d, J= 8.4 Hz)
6 1209 d 6.87 (1H, dd, J= 8.4, 1.9 Hz)
7 799 d 4.31 (1H, d, J=6.9 Hz)
8 729 d 3.79 (1H, dq, J=6.9, 6.4 Hz)
9 193 ¢ 0.98 (1H, d, J= 6.4 HZ)
OCHs; 568 g 3.87 (3H, 5)
Glc 1’ 103.0 d 4.87 (1H,d, J=7.5Hz)
2 750 d 3.48 (1H, m)
3 777 d 3.48 (1H, m)
4 715 d 3.41 (1H, m)
5 756 d 3.61 (1H, ddd, J=9.5, 6.1, 2.2 Hz)
6’ 65.4 t 4.62 (1H, dd, J=11.8, 2.2 Hz)
418 (1H, dd, J=11.8, 6.1 Hz)
1 176.2 s -
2" 829 s -
3" 728 d 3.90 (1H, q, J = 6.4 Hz)
4" 16.9 g 1.15 (3H, d, =64Hz)
5” 29.3 t 1.70 (1H, dqg, J=14.9, 7.5 Hz)
1.54 (1H, dq, J— 14.9, 7.5 Hz)
6" 84 g 0.83 (3H, dd, J = 7.5, 7.5 Hz)

m: multipilet or overlapped signals
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121 FHHEAEY Compound 18 D&

Compound 18 D4y 7, HR-ESI-MS X ¥ CyH3013 Th D L #E L7=, C NMR (Table 19) |
BID2L K507 F D55, 12 Al compound 1-17 @ glucopyranose 2 N7 & /Ut 7712
Hkd b7 e —%L7zZ 05, compound 18 X compound 1-17 & [FEEIZ glucopyranose
@ 6 fiLIZ 2-ethyl-2,3-dihydroxybutyric acid 235G L CW A E G 2 FF O L HERI L7z, 782 9 A4y
DT FMIT 7V a Il T H T FAThHDH EBEZBIL, Zivb% compound 12 D7 7
Var oy 7 rnbiiig Lz & 25, compound 18 I3 compound 12 & [AIARIZ A FER & /LA K

VR RO EHERIS LT3, compound 12 IZEB W TERDOILTW I FRERFH O L0, S 51
57.0 ppm (ZIEHE TSRS LIZ A FARFED L ZF 08 2 K45 B 57, £7-. 'H NMR (Table 19)
2B\ T 7.35 ppm 2H, 8) (2 7 FABFET H 2 M5, compound 18 D7 77V = RO IE X
1. 3. 4, SEBOGEFERAZFOLIIE LT, M T3.88ppm (6H,s) D7 FIVINFEIET DI &
MOBERFICHRESG LI A TFAER 2BFAET D2 2 EDNRBINT, ZNDDEEE S &ITHET
L7=&Z A, compound 18 D7 7'V 2 RO L compound 12 @ 5 712 A hF U HEEBFES L=
HETH D EHERI L, £ D 4 71T glucopyranose 23k A L7-H§1E Td % glucosyringic acid'® & ki
L7z 24, BC, 'THili NMR A2 kL b k<~ L7, &5 2D-NMR (H-H COSY. HMBC)

TEWTEBI SN -FEEE S | Fig. 39 IR T X 9 ICHERI L 72 iE 2 XFF T2 b D Th o722 &b,
compound 18 OV #iE1E syringic acid D 4 LD /KEEHIZ glucopyranose @ 1 L35 A L,
glucopyranose @ 6 \f. D /KEEFEZ 2-ethyl-2,3-dihydroxybutyric acid ® 1 (i3S L2 DO THD &k
E LTz,

Compound 18 D 7 3 VAR 4y D SEAFLE ISV T PC, 'H i NMR 222 hLs
compound 1-17 & E<EEI L TV A DD ' HNMRIZEBWTED T I B 7 MIERRLNT,
¥FIZ compound 18 (Z351F % 5" 2 fEDIKFE 1.45 (1H, dq, J=12.4,7.4 Hz) & X 1.38 (1H, dq, J =
12.4, 7.4 Hz) D[#? geminal coupling®h1 ~ 7"V > FE#IT 12.4 Hz TH 5 DI %t L, compound 1-17
DZIUL 14~15Hz THH Z L5, compound 18 [ZF31F % 2-ethyl-2,3-dihydroxybutyric acid I3
compound 1-17 IZBIT HENH E AWV T AT LA~—OBBRTHDL EHERI LTS, L L7
23 B BURE £ C U seh SEAREL [ OB EITIEEE © TV RL,

PLEX Y compound 18 DH%1E % Fig. 38 D & 9 IZIRE LTz,
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Amorphous Powder

[0]% +3.42 (c = 0.41, MeOH)

IR Vimax (film) cm™: 3400, 2935, 1733,
1712, 1458, 1381, 1233, 1124, 1069,

. H,CO COOH 1018
HR-ESI-MS (positive) m/z: 513.1585
[M+Na]"
(Ca'Cd for Cz1H3oO13Na: 513.1 578)
UV Amax (MeOH) nm (log €):
OCH; 257 (3.79), 213 (4.19)
Fig. 38 Structure and Physical data of Compound 18

H;CO COOH
H o— H
o Important H-H COSY Correlations
\_/ H—xC
OCH3 Important HMBC Correlations

Fig. 39 Important H-H COSY and HMBC correrations of Compound 18

Table 19 °C and 'H NMR data for Compound 18
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 128.0 s
2&6 1086 d 7.35 (2H, s)
3&5 1545 s -
4 139.8 s -
COOH 169.3 s -
OCH;x2 570 g 3.88 (3H, s)
Glc 1’ 104.1 d 5.03 (1H, d, J=7.7 Hz)
2 75.7 d 3.52 (1H, dd, J= 8.8, 7.7 Hz)
3 777 d 3.40 (1H, m)
4 717 d 3.40 (1H, m)
5 756 d 3.40 (1H, m)
6’ 65.2 t 457 (1H, dd, J = 11.6, 1.5 Hz)
4.09 (1H, dd, J = 11.6, 6.0 Hz)
1 1759 s -
2" 827 s -
3" 727 d 3.74 (1H, q, J = 6.4 Hz)
4" 167 g 1.09 (3H, d, J = 6.4 Hz)
5" 291 ¢ 1.45 (1H, dq, J = 12.4, 7.4 Hz)
1.38 (1H, dq, J = 12.4, 7.4 Hz)

6" 82 g 0.68 (3H, dd, J=7.4,7.4 Hz)
m: multipilet or overlapped signals
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55 2 Hi BER LAz DN T

TR OB C = X XRMEME 7 LA UMD 1-7 % 7 — )V RE Sy L 0 2 FOBEF LA
¥ compounds 19, 20 (Fig. 40) % HEfE L 7=,

COOH
COOH
HO
OCH, OH
Compound 19 Compound 20

Fig. 40 Structures of Compounds 19, 20
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%1IE WEFN 5 B W35 B AR O i

NMR A2 L7 SCHKME & Felged % Z L1125 V. compound 19 13 vanillic acid'®, T& % & A
L7, F72, O NMR A7 hL7—42 L OHIRIZ L Y . compound 20 | salicylic acid T& %
ERE LTz,

COOH

HO 4 vanillic acid

Amorphous Powder
OCH3

Fig. 41 Structure and Physical data of Compound 19

Table 20 °C and '"H NMR data for Compound 19
¥C and "H NMR (100 MHz and 400 MHz, CD;0D)

Position 3c H

1 1232 s -

2 1139 d 7.557 (1H, s)

3 148.7 s -

4 1526 s -

5 159 d 6.84 (1H, d, J = 9.0 Hz)

6 1253 d 7.560 (1H, d, J=9.0 Hz)
COOH 1700 s -
OCH; 56.5 ¢ 3.89 (3H, s)

COOH
! salicylic acid
2
OH Amorphous Powder
Fig. 42 Structure and Physical data of Compound 20
Table 21 °C and 'H NMR data for Compound 20
3C and "H NMR (100 MHz and 400 MHz, CD30D)

Position @ 'H

1 nd. s -

2 1626 s -

3 171 d 6.75-6.80 (1H, m)

4 1339 d 6.75-6.80 (1H, m)

5 119.0 d 7.27 (1H, ddd, J=8.9, 7.4, 1.8 Hz)

6 1316 d 7.84 (1H, dd, J= 8.9, 1.8 Hz)
COOH nd. s -
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4 Rl = )L TR 5y 70> & BLEE U 72 AL S ORISR E

%18 FHRALEIZHONT

BT RRER DR T =3 F XRHEME 7 L A M OF =T LV REE 5 L 0 . 1 OF LS
¥ compound 21 (Fig. 43) ZHHE L, TP ELZFEMICHRETT 22 & & LT,

H 0// //m

HO

2
%,
K2

Fig. 43 The Structure of Compound 21
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%1 LAY Compound 21 D1

Compound 21 D437 yX, HR-ESI-MS £ Y C3HyO3 TH D ERE LT, IRFEED30 THDHEH
75 compound 21 1. triterpene T % & HEHI X4, X512, PC, 'H i NMR A< kL (Table 22)
WIZBWT, 8RGOV 7 Ly h ATFINVEEOFIEN R S 72$FH 5, oleanane %! triterpene C&H
% EHEM L=, Mz T, PCNMRIZHIT S 122.3 ppm M T 144.5 ppm D> 7 F L b —HfHD " Hikk
A, 2124 ppm DKFEFBFEA LIRWIRED L 7 FILinD 1 DO B VR =V EL 74.0 ppm L
85.2 ppm D A F U RFEDIFAEN D 2 DD 2 FFKBEIEDAFAENRIE ST,

K V2RO 728, 2D-NMR (H-H COSY, HMBC) ##|E L7=& Z A, Fig. 45 1ZR7T X9
(ZAHBEA R BN 729572 5, compound 21 DO Fifit L, #2185 compound 22 (Castanopsone)
QNITAKIBIENFES LT-ETH D EIRE LT,

2 LR O 3 (LD K ERFE D et SEAREL DWW THE, 2 LD KSR 4.56 ppm (1H, d, J = 10.0 Hz) &Y
3MLDOKFE 298 ppm (1H, d, J=10.0Hz) OH > 7V > FEHN 100Hz THDH Z L, WiKFE
T axBLETH Y | LI o T2 KO3 ML DOKERIEIT LT eq Bl 7725 2a-OH KT 23-0H
ThoHERE LT,

PLEX Y. compound 21 1% Fig. 44 |ToR"§ &k 9 efiE T b LIRE LT,
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30 29

N[

~

HO 9
//////
24 23
Amorphous Powder
[a]% +98.0 (c = 0.90, MeOH)
IR Viax (film) cm™: 3364, 2925, 1716, 1699, 1654, 1508, 1457, 1362, 1102, 756
HR-ESI-MS (positive) m/z: 479.3492 [M+Na]" (calcd for C3yHs03Na: 479.3496)

Fig. 44 Structure and Physical data of Compound 21

H o— H
Important H-H COSY Correlations
H—XC
Important HMBC Correlations

Fig. 45 Important H-H COSY and HMBC correrations of Compound 21
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Table 22 "°C and "H NMR data for Compound 21

3C and "H NMR (150 MHz and 600 MHz, CDCl;)

Position ¥c 'H
1 2124 S -
2 74.0 d 4.56 (1H, d, J=10.0 Hz)
3 82 d 2.98 (1H, d, J = 10.0 Hz)
4 387 s -
5 547 d 0.94 (1H, m)
6 1761 t 1.69 (1H, m)
1.61 (1H, m)
7 324 ¢ 1.48 (1H, m)
1.39 (1H, m)
8 397 s -
9 393 d 2.35 (1H, dd, J = 11.1, 5.6 Hz)
10 51.7 S -
11 251 2.31 (1H, m)
1.86 (1H, ddd, J=17.8, 11.1, 2.8 Hz)
12 121.9 d 5.21 (1H, dd, J= 3.5, 2.8 Hz)
13 144.5 S -
14 42.0 S -
15 26.1 t 1.77 (1H, ddd, J = 13.6, 13.6, 4.6 Hz)
0.97 (1H, m)
16 269 |t 2.00 (1H, m)
0.81 (1H, m)
17 326 s -
18 477 d 1.96 (1H, dd, J = 15.6, 3.5 Hz)
19 465 1.67 (1H, m)
1.09 (1H, m)
20 311 S -
21 348 |t 1.34 (1H, m)
1.11 (1H, m)
22 371t 1.43 (1H, m)
1.23 (1H, ddd, J=13.7, 3.2, 3.1 Hz)
23 171 g 1.09 (3H, s)
24 287 g 1.08 (3H, s)
25 153 g 1.36 (3H, s)
26 1760 g 1.05 (3H, s)
27 256 q 117 (3H, s)
28 284 q 0.83 (3H, s)
29 333 g 0.89 (3H, s)
30 237 g 0.88 (3H, s)

m: multipilet or overlapped signals

49



%2 Hi BER LAz DN T
R RIBE DB T2 XREM T 7 LA UMELOEERE = F L e[ iEE sy L 0 5 OB LAY

compound 22-26 (Fig. 46) % HHfE L7,

S

S
S
S

R; R,
=0
H

HO
///, 0,

Cpd 22
Cpd 23 OH

HO

R
"
W

Cpd 25

Cpd 24

Cpd 26
Fig. 46 Structures of Compounds 22-26
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218 WEZN oleanane %! triterpene DA&IE

NMR A7 b L% SCHRE & Hele 9% 2 212X 0 . compound 22 (E castanopsone™ T % & Al
L7z, 723, castanopsone |Z IDNMR D47 I AL 7 SRTTICHESN TV D2 2, compound
2OTINNTT FERILIZE ZA, FRHZ EREDOEICTANS 5F0 5, 2DNMR IZELD
FARFT HR-ESI-MS |2 L 543 FROFfERD L O, Il 3 5o EiE 2 Fio 2 O LE 4 (Compounds
50,51) LD IANTT FOWIEEEITo7Z 20, ORER, T TICHE ST castanopsone
D IDNMR D7 I ANy 7 MIFTIETRETH L EFZEA TV D,

F 72, 1D, 2DNMR A7 R~ L OFFEHTIZ LY | compound 23 IE castanopsol™ Td % & [FIE L1z,
Castanopsol ® NMR (ZEIT 57 I /L7 b OWREITAGm LR E T D, —77 . comopound 24
(2O TIESCHMIE & D EEBEC & v | 13,28-epoxy-11-oleanene-3-one” T % & [FE L 7=,

30 9

Amorphous Powder

[a]® +86.6 (c = 0.41, CHCI5)

Ref.) [o]p +128.1 (¢ = 1.0, CHCI3)*®
HR-ESI-MS (positive) m/z: 463.3545
[M+Na]* (calcd for CsoHss0,Na: 463.3547)

Nl“lllll"

7
24 23

Fig. 47 Structure and Physical data of Compound 22

H o— H
Important H-H COSY Correlations

H——C
Important HMBC Correlations

Fig. 48 Important H-H COSY and HMBC correrations of Compound 22
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Table 23 "°C and '"H NMR data for Compound 22

3C and "H NMR (150 MHz and 600 MHz, CDCl;)

Position 3c 'H
1 212.3 S -
2 44 1 t 3.04 (1H, dd, J=12.1, 12.1 Hz)
2.38 (1H, dd, J = 12.1, 4.9 Hz)
3 78.7 d 3.50 (1H, dd, J=12.1, 4.9 Hz)
4 393 s -
5 54.0 d 0.91 (1H, dd, J=11.7, 1.9 Hz)
6 178 ¢ 1.66 (1H, m)
1.57 (1H, m)
7 32.6 t 1.46 (1H, ddd, J=13.6, 12.8, 3.8 Hz)
1.37 (1H, ddd, J = 13.6, 3.4, 3.0 Hz)
8 397 s -
9 39.2 d 2.23 (1H, dd, J=11.3, 5.5 Hz)
10 524 S -
11 25.3 t 2.33 (1H, ddd (J = 18.1, 5.5, 4.9 Hz)
1.63 (1H, ddd, J = 18.1, 11.3, 2.8 Hz)
12 122.3 d 5.19 (1H, dd, J=4.9, 2.8 Hz)
13 144 1 S -
14 420 s -
15 26.2 t 1.77 (1H, ddd, J = 13.6, 13.4, 4.9 Hz)
0.96 (1H, ddd, J=13.4, 4.5, 2.6 Hz)
16 27.0 t 2.00 (1H, ddd, J = 13.6, 12.5, 4.5 Hz)
0.86 (1H, ddd, J=12.5, 4.9, 2.6 Hz)
17 326 s -
18 474 d 1.95 (1H, dd, J=14.4, 3.8 Hz)
19 465 1.67 (1H, m)
1.07 (1H, m)
20 311 S -
21 348 |t 1.34 (1H, m)
1.10 (1H, m)
22 371 t 1.43(1H ddd, J = 14.0, 13.6, 4.0 Hz)
1.22 (1H, ddd, J = 13.6, 3.4, 3.0 Hz)
23 160 g 1.04 (3H, s)
24 285 g 1.06 (3H, s)
25 150 gq 132 (3H, s)
26 176 g 1.04 (3H, s)
27 258 g 117 (3H, s)
28 284 q 0.83 (3H, s)
29 333 g 0.88 (3H, s)
30 237 g 0.87 (3H, s)

m: multipilet or overlapped signals
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Compound 22 Compound 50 Compound 51
(Castanopsone) (34,28-Dihydroxy-12-oleanene-1-one) (/-Amyrin)

Fig. 49 Structures of Compound 22, Compound 50 and Compound 51

Table 24 °C NMR data for Compound 22, Castanopsonezl), Compound 50*" and Compound 51*?
3C NMR (?150 MHz or 100 MHz, CDCls)

Position Compound 22®  Castanopsone®  Compound 50°  Compound 51°
1 212.3 211.7 2124 38.7
2 44 1 458 44 1 27.3
3 78.7 78.0 78.6 79.0
4 39.3 38.7 39.3 38.8
5 54.0 534 54.0 55.3
6 17.8 17.2 17.8 18.5
7 32.6 32.0 32.5 32.8
8 39.7 41.3 42.0 38.8
9 39.2 38.5 39.1 47.7

10 52.4 51.7 52.3 37.6
11 25.3 25.2 25.3 23.6
12 122.3 121.1 123.0 121.8
13 144 .1 143.5 143.2 145.1
14 42.0 39.1 39.7 41.8
15 26.2 25.5 25.5 26.2
16 27.0 23.1 22.0 27.0
17 32.6 36.5 37.0 32.5
18 47.4 43.5 42.5 474
19 46.5 46.8 46.1 46.9
20 311 27.9 30.9 31.1
21 34.8 34.2 34.1 34.8
22 371 30.5 31.0 37.2
23 28.5 15.4* 16.0** 28.2
24 16.0 27.8* 28.5** 15.5
25 15.0 14.4 15.0 15.0
26 17.6 17.0 17.5 17.5
27 25.8 26.3 255 25.5
28 28.4 23.1 69.8 28.4
29 33.3 32.7 33.7 33.7
30 23.7 247 23.6 23.7

*, **. exchangeable
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30 2

®)
X

—

28
Amorphous Powder

[a]? +139 (c = 0.61, CHCI5)

Ref.) [o]p +71.8 (c = 0.8, CHCI3)*®

I:‘)“llllln.

HO

24 23

Fig. 50 Structure and Physical data of Compound 23

H o— H
Important H-H COSY Correlations
H——XC
Important HMBC Correlations

Fig. 51 Important H-H COSY and HMBC correrations of Compound 23

30 29

S
N
S
>

Amorphous Powder
[a]% +78.0 (c = 0.28, CHClI3)
Ref.) [o]* +106 (c = 0.20, CHCI3)*"

Bl”lllln-

Fig. 52 Structure and Physical data of Compound 24
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Table 25 "°C and '"H NMR data for Compound 23

3C and "H NMR (150 MHz and 600 MHz, CDCl;)

Position 3c 'H
1 71.3 d 3.57 (1H, dd, J= 3.4, 2.6 Hz)
2 332 ¢ 1.87 (1H, m)
1.70 (1H, dd, J=14.0, 4.3, 3.4 Hz)
3 72.4 d 3.64 (1H, dd, J=12.1, 4.3 Hz)
4 378 s -
5 467 d 1.14 (1H, m)
6 171t 1.52 (1H, m)
1.40 (1H, m)
7 310 ¢ 1.43 (1H, m)
1.25 (1H, m)
8 386 s -
9 37.0 d 2.20 (1H, dd, J=11.7,6.0 Hz)
10 524 S -
11 22 1.89 (1H, m)
1.74 (1H, m)
12 120.2 d 5.11 (1H, t-like, J = 3.8 Hz)
13 144 .5 S -
14 411 S -
15 252 1.70 (1H, m)
0.91 (1H, m)
16 259 1.92 (1H, m)
0.74 (1H, m)
17 314 s -
18 462 d 1.89 (1H, m)
19 45.8 t 1.59 (1H, t-like, J = 13.9 Hz)
0.96 (1H, m)
20 30.0 s -
21 337 1.26 (1H, m)
1.03 (1H, ddd, J = 12.6, 3.5, 3.0 Hz)
22 36.1 t 1.36 (1H, ddd, J = 14.0, 14.0, 3.5 Hz)
1.15 (1H, m)
23 269 g 0.96 (3H, s)
24 143 g 0.74 (3H, s)
25 152 g 0.89 (3H, s)
26 158 g 0.92 (3H, s)
27 250 g 110 (3H, s)
28 274 q 0.76 (3H, s)
29 323 g 0.80 (3H, s)
30 27 g 0.80 (3H, s)

m: multipilet or overlapped signals
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Table 26 °C and "H NMR data for Compound 24

3C and "H NMR (150 MHz and 600 MHz, CDCl;)

Position 3c 'H
1 39.0 t 2.07 (1H, ddd, J=13.1, 7.4, 3.6 Hz)
1.38 (1H, m)
2 34.0 t 2.60(1H ddd, J=15.8, 11.0, 7.4 Hz)
2.41 (1H, ddd, J = 15.8, 6.8, 3.6 Hz)
3 217.3 S -
4 47.6 S -
5 547 d 1.31 (1H, m)
6 189 ¢ 1.68 (1H, m)
1.51 (1H, m)
7 307 ¢ 1.44 (1H, m)
1.28 (1H, m)
8 415 s -
9 526 d 1.93 (1H, br s)
10 51.7 S -
11 131.6 d 5.84 (1H, br d, J=10.5 Hz)
12 1314 d 5.42 (1H, dd, J=10.5, 3.2 Hz)
13 84.7 S -
14 43.8 s -
15 25.3 t 1.80 (1H, ddd, J=12.8, 12.7, 5.8 Hz)
1.01 (1H, m)
16 25.6 t 2.03 (1H, ddd, J = 12.7, 12.6, 5.2 Hz)
1.11 (1H, m)
17 415 s -
18 511 d 1.66 (1H, m)
19 371 t 1.74 (1H, dd, J = 13.0, 13.0 Hz)
1.28 (1H, m)
20 317 s -
21 349 1.38 (1H, m)
1.21 (1H, m)
22 308 f 1.44 (2H, m)
23 2.1 g 1.09 (3H, s)
24 208 g 1.04 (3H, s)
25 172 g 1.03 (3H, s)
26 176 g 1.05 (3H, s)
27 193 g 0.95 (3H, s)
28 77.0 t 3.72 (1H, d, J = 6.9 Hz)
3.27 (1H, dd, J = 6.9, 1.8 Hz)
29 336 g 0.96 (3H, s)
30 236 g 0.88 (3H, s)

m: multipilet or overlapped signals
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%31 BEZN lupane %8 & ON taraxastane %! triterpene O A#1E

NMR A7 L% SCHRE & Bl % = &2 XL Y . compound 25 (3 monogynol A*. compound 26
1% 38208-dihydroxytaraxastane®” T & % & [FE L=,

30
HO
20////,,1”
29 19

12 18

Amorphous Powder
[a] +8.4 (c = 1.67, CHCI3)
Ref.) [o]p+19.92 (¢ = 0.1, CHCI5)*®

HO

N e

~

Amorphous Powder
[a]* —5.3 (¢ = 0.66, CHCl5)

HO Ref.) [a]p—3.0 (c = 0.06, CHCI;)**

Fig. 54 Structure and Physical data of Compound 26
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Table 27 °C and "H NMR data for Compound 25
3C and "H NMR (150 MHz and 600 MHz, CDCl;)

Position 3c 'H
1 387 ¢ 1.69 (1H, m)
0.91 (1H, m)
2 274 1.60 (1H, m)
1.56 (1H, m)
3 79.0 d 3.19 (1H, dd, 11.7, 5.2 Hz)
4 388 s -
5 552 d 0.69 (1H, m)
6 183 ¢ 152 (1H, m)
1.40 (1H, m)
7 346 t 1.40 (2H, m)
8 414 S -
9 503 d 1.26 (1H, m)
10 371 S -
11 214 1.48 (1H, m)
1.26 (1H, m)
12 29.0 ¢ 1.87 (1H, m)
1.25 (1H, m)
13 375 d 1.72 (1H, m)
14 435 s -
15 276 1.75 (1H, m)
1.02 (1H, m)
16 356 1.49 (1H, m)
1.38 (1H, m)
17 446 s -
18 483 d 1.32 (1H, m)
19 50.0 d 1.80 (1H, ddd, J = 10.6, 9.1, 3.6 Hz)
20 735 s -
21 287 1.87 (1H, m)
1.31 (1H, m)
22 402 1.30 (1H, m)
1.10 (1H, m)
23 280 g 0.97 (3H, s)
24 154 g 0.76 (3H, s)
25 162 g 0.84 (3H, s)
26 162 g 1.06 (3H, s)
27 149 g 0.96 (3H, s)
28 192 ¢ 0.81 (3H, s)
29 248 q 112 (3H, s)
30 316 g 122 (3H, s)

m: multipilet or overlapped signals
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Table 28 °C and "H NMR data for Compound 26

3C and "H NMR (150 MHz and 600 MHz, CDCl;)

Position 3c 'H
1 387 ¢ 1.70 (1H, m)
0.92 (1H, m)
2 274 1.62 (1H, m)
1.57 (1H, m)
3 79.0 d 3.20 (1H, dd, 11.7, 4.9 Hz)
4 388 s -
5 551 d 0.68 (1H, dd, J = 9.4, 4.3 Hz)
6 183 ¢ 151 (1H, m)
1.37 (1H, m)
7 345 ¢ 1.40 (2H, m)
8 410 s -
9 496 d 123 (1H, m)
10 370 s -
11 216 1.48 (1H, m)
1.24 (1H, m)
12 266 1.76 (1H, m)
0.98 (1H, m)
13 390 d 1.78 (1H, m)
14 43.2 s -
15 294 t 1.78 (1H, m)
1.25 (1H, m)
16 382 f 1.37 (1H, m)
1.16 (1H, ddd, J=13.5, 5.2, 2.5 Hz)
17 352 s -
18 475 d 1.20 (1H, m)
19 388 d 1.34 (1H, brd, J=6.2 Hz)
20 736 s -
21 355 1.71 (1H, m)
1.48 (1H, m)
22 378t 1.50 (1H, m)
1.07 (1H, m)
23 280 g 0.97 (3H, s)
24 154 g 0.76 (3H, s)
25 162 g 0.84 (3H, s)
26 162 g 1.05 (3H, s)
27 148 g 0.95 (3H, s)
28 178t 0.83 (3H, s)
29 179 g 1.06 (3H, d, J = 6.2 Hz)
30 303 g 118 (3H, s)

m: multipilet or overlapped signals
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Compound 21-26 {Z-2\ T 10 mM DMSO iR & FiH L, £ 414 Fv T, 96 well plate (2T A549 cell
(5000 cell) |2, PR 100~3.125 uM ¥R & 725 K 9 BRI Z B L TIER &8, 37°C 12T
72 REIRE R Lo, AEFROEHIZIE MTT E2 VY, 540 nm OWDLEAZRIE L, LT ORI
X0 HRR HEE I SR A B L. IR 50% % £ 72 <2 AL EMRIAIFICTICo 2H M Lz, &P
positive control (2% doxorubicin Z V72,

;\EH E@%ﬁﬁ?ﬂ]ﬁéu %?‘ (%) - [1 - (Abssample - Absbackground)/(AbScomrol o Absbackground)] X100
AbSpckground: A549 72 L (blank), Absconiror: DMSO D 7

100.0
90.0
80.0 T T
70.0
60.0
50.0 -
40.0 A
30.0 - I mIC50
20.0 1 I over
10.0 -+
00 A T T T 100 LlM T
i Vv P > ? G
(,Qb (,Qb (_}'«2b (,Qb (_,Qb (_,Qb 0‘\\\0
&
Q
Fig. 55 A549 Cytotoxicic acitivity
Table 29 A549 Cytotoxicic activity
sample ICso
Compound 21 48.7+3.5
Compound 22 72.2+£19
Compound 23 282+54
Compound 24 over 100
Compound 25 77.8+5.8
Compound 26 76.9+12.3
Doxorubicin 1.6 0.5

IC50£SD uM (n=3)
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756 5 /N

=X XRHEME 7 LA ¥ [Microtropis japonica Hallier £.] $138D RS 24TV, 1-T7 X J —
JV AR Sy KO BEEN S B EAR 2 i (Compounds 19, 20) & 32, 18 FEDOHTH
2-ethyl-2,3-dihydroxybutyric acid 73 {& (Compounds 1-18) %, FEfE—=F /L r[¥EE 5y L 0 BEAN
oleanane %! triterpene 3 ffi (Compounds 22-24), lupane ! triterpene 1 # (Compound 25), taraxastane

i triterpene 1 F (Compound 26) & H:1Z, 1 D Hr#i oleanane %! triterpene 1 f (Compound 21) % Hi
HEL., £ FPEZ B 62T LT,
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%H%
>

THE &

AMFE CTlE= % XRHEY €7 LA > [Microtropis japonica Hallier f.] #4580 W28 21T,
1-7 % 7 — VAR 53 B I1E, BERIS F SR 2 f (Compounds 19, 20) & 3L, 15 FEOHTHL
2-ethyl-2,3-dihydroxybutyric acid ##{& (Compounds 1-18) %, FEZN triterpene 5 F& (Compounds
22-26) & 3LIZ 1 FEOD triterpene 1 f (Compound 21) Z HEfE L., & D(LFAEE L ST LT,

£ 1TV AEE D D HEE LT HEE IOV T, BREH S,

WOIZ, 1-7 % 7 H/I/ﬂm@ﬁv\i)\%ﬁﬁﬁ L7eHiibampdtm L TH LT
2-ethyl-2,3-dihydroxybutyric acid (22N THEFTT 5, 2-ethyl-2,3-dihydroxybutyric acid D KR)> & D
HEEIZ L, AAHROEEEE e I35 % I ORI EDHIFF SN DD, AFRICHENTED
Nz BFEDOILEHD S5 B, 17 FEIXINMRIZEIT S5 I 17 b RO compound 11231 5 X f
FBE%L@HE@F%J: 0. A CHaXISRELE Ch D EHEE L TV D, L L7235, compound 18
DT I NVAREEI S L TR, B ' HNMRIICBT A7 S WLy 7 RO v 7Y v 7 EIC %
ME BTz 728%, compoud 1-17 DZ i & (TN AR EMEKORRICH D EHEE L T 5D,
2-Ethyl-2,3-dihydroxybutyric acid DGR L COMEITHED & Z A0 HL OO, AL
D—> & LT isoleucine D AEA AR 2 D HE 1A T & % (S)-2-hydroxy-2-ethyl-3-oxobutanoate ¢ 3 {17
DAV VEPIBITC SN TERINDORENEZ bND (Fig. 56), ZNEEEZR DL, 7
FEIE TR/ L2 DU TR SEAREC E 23 R E T d % compound 18 (22T, EDNLIKIL 28, 38 THD
EHERI S NS,

O OH

(0] (0] fe)
acetolactate synthase +H
OH & 2 > &
/—\ \\\\\\\“ OH o OH
o (0] co, OH W\ OH
2-oxobutanoate
OH (S)-2-hydroxy-2-ethyl-3-oxobutanoate
(0]
pyruvate H* + NADPH
ketol-acid reductoisomerase
NADP*
\Bi/\?\
®)
(R) : OH
OH

(2R,3R)-2,3-dihydroxy-3-methylpentanoate

dihydroxy-acid dehydratase

H,O
5 0 H 0
5 T 2 (S)
\/S)\n/‘\ oH s OH
e} L-glutamate  2-oxoglutarate
NH,
(S)-3-methyl-2-oxopentanoate L-isoleucine

Fig. 56 Putativebiosynthesis pathway of 2-ethyl-2,3-dihydroxybutyric acid
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FWT, 77U aizon Tl Lz,

T, AR TIT= N U VEEFF LAY 4 FE (Compounds 1-4) ZHEEL7=, ZDH 5, 3HE
(Compounds 1-3) XA VMNISAREMEROBIR TH -7, BT O BB ClIHE R SLAREL E O E 1%
WEETH o 7= FNHEH S D08, SEARBEVERDS 3 FHEE S L2 F T, BV I ALy 7 Ml
BT 2H T, RONTT I WY T b OENER DI 223875 TIERRWEN DN | ik
BLiE DIREICE N -7, £/=, 7 v b [Codiaeum variegatum] 7O HEESI N7 7'V ai2=
U NIRRT DAY (Fig. 57) iAo 7 Voo PEMEAZR L2 EOWEFH H Y 0, H
2 ARIFZE T D NTAL BTN E DN D 720 T O BLEBE TIIIEMRBR 21T ) FRE L WL DD,
St O FRICHIG R TE 5,

OH
OH

Fig. 57 The Structure of Codiacyanoglucoside isolated from Crdiaeum variegatum

Fo AR THLNTZHHLEWD 5 5 compound 9 Z X U L+ 2 B/REFHEAREL T 7'V =
NZFFEAEIIM E L TIEDZ NS DN SN -T2 2 LICOWT UG Lz, HEKRHE
KE2T 7V 2 AR AL ONEN M Z 0 > 2B & LT, ABFSETIEE Y LA SO
ERAWEZERRESERLTND LB X BILD, MR, AME LIEBRICR RN 2 ETH
% lignin 23K D 20~30%% £ T 5, Lignin 1E Coe-C3 L AW OB L HAIR T, MfREEIZ RS L
THHAET D, Z O lignin FARIIKZ 1L U DEEFICRE 2@ a7 FLEW Th 505, MEBIZIEE D
RITBRIA & 2 2 phenylpropanoid < lignan % 2% < & £41 TV %, Phenylpropanoid (ZF5i1 A3 & LT,
Wb DRI SE R DBEBE RS Lo TNDE DB L L EMIENEDH D HDHE N,
F 72, lignan (T8 7 =/ — MK Z RS20, FIRBLEARHRESI N TWD HORL,

—J7. R TV Rl oy 7 b B L 72 6 FROD triterpene @ 9 B 4 fifilE oleanane ! triterpene T
HY, THIZZ0)BLHREAEY 1 FE B A 1| X 1ALV R =V EEZR LT,
Triterpene CH /LR =/VEEZ A LTV DA, ZAUL 3 IHET 2 FRENZ ), HEHL AW
[ZOWT e MliZAAMILTH D AS49 123 D HIHMBIRRER 21T o 72 & 2 A, PREMDN A b
77o F72. BERLAY) castanopsone (compound 22) (2B L Tid, KAt b H N AMBRIZKT 5%
WEHTLLOWELHLHFND Y, 4% HRILEVORASHIFETE D LT, ZOREEIC
WP CE2LEZTND,,
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L.

8 & SEBRDHL

H

MEHEY
&2 LA ¥ Microtropis japonica Hallier f. DR EIZ 1997 4, 1B IR E AR AT THREE L 72,

JiE e B
FEFCEEIT P-1030 (A A N T3E) 7 2 Z ABENEEFH 2 W CHE L7z, HIEEEER ONREE L, A3
EEICARL LT,

—_—

2. BEREEIE (NMR) A7 kL

JEOL 0-400 EEREAIEIE AL (H AR . LB 4L "H NMR : 400 MHz, “C NMR : 100 MH z),
t, L < 1% JEOL ECA-600 #ReA i@ (H AR 7 J:m8 M2, 'H NMR : 600 MHz, "C NMR :

150 MH z) ZfH L THIE L7z, W bIE#Sf o D &7 /L% internal lock signal & L7z, 7 2
TN T MEDOFTRIT, WEHEEWET F I AF LT (TMS) 76 O8E (ppm) TrRL. 'H
NMR A7 MUIZEIT 5 fE 6 EBUTFEIMNIZ Hz AL TRE L7z,

3. E&E (MS) ohr

HR-ESI-MS | QSTAR XL (applied Biosystems) & &453#72% & (calibration |2t 7 LB LT
VXA T EEM). b LT EMERENA 7Y v NV B> A7 2 (Thermo Fisher
Scientific, LTQ Orbitrap XL) % HVCHIE L 7=,

4. AL (IR) A7 b
HORIBA FT-710 (JEIGEUERATN) X EF 2 A L, 7 4 v 25D U< 1T KBr B TR 2 a8l L
HIE L7z,

5. EEANLIX (UV) AT kv
JASCO V-520 (A A3 Y T.36) W eER 2L, BE lem OA%EE V&2 HOCTHIE Lz, JIE
R XA HE MBI AR LT,

o< T 77 4—
1. DiaionHP20 ho L ua~ KT F7 4 —
Diaion HP-20 7 7 A7 v~ s 7' T 7 4 —ZI3wiFA 52 2 LIS Diaion HP-20 26 FH L 7=,

2. YUBFNAAT LA~ NTTT 44—
NG U T NI T 7 ma~ s 27T 7 4 —IZIE, 70-230 mesh @ silica gel 60 (Merck) Z {1 L 7=,
WA VAT NI T v~ 87T 7 4 —IZi%, Cosmosil 75 C15-OPN (Nacalai Tesque) & ffiH L 7=,

64



3. RS 7 L7 a~ N 7F 7 14— (DCCC)

AR A 7 v~k Z7°Z 7 EYELA DCC-3000 (B FAL200K) 208 L7z (0SS : NS 2 em,
FE40ecm OB 7 L 300 A), BEEIIEEMICZ naiibh c AX =LK 1 —Fas)—

V=9:12:6: 1 DIRGEEEDO FIE ARV, BEEICZO Bga v, & LA TRt s,

4. Bk a~ N IT T 40—

SYBUR A Z 202 Tnertsil ODS (6.0x250 mm % L < 1 10.0x250 mm) | Inertsil Ph (6.0x250 mm) % L <
1% Cholester (10.0x25.0 mm) Zf/H L. MHIC RI 2031 (HAS G T), WA &% 2 —L - KE
ZHWT, ¥t 1.6 mL/ min $ L < 1% 2.8 mL/ min T{To72,

. B S T AOFEE L O A R LIRSS L,

5. #E/u~ k777 ¢— (TLC)

TLC 7' — MIEZ 025mm D> U 7V 60F5, (A7) ZFL— hE2HW, ZaBRkRLA: AH
J =)L Kk=15:6: 1 DIRARBLZ JEBIABE L U7z, BB O AR > MEI UV (254 nm) B R L O,
10 %lifE 2 T H N L e S TR L7,

6. KESHT (HPLC)

53 BT 71 7 212 Shodex NH2P-50 (FAFNEE T0) 2 A L, A HHZ OR-2090 (H A5 T36) i e B fs H
FHEHW, BT b= R UL - KREHWT, FiEE 1 mL/ min T{T - 72,
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P, HiEE R

W SHT7-T 7 LA OME (13.0 kg) A% /—/T3 Al (45 L) L, 3.0 LICEHEE. n-
AFY 3L THI L7z, A2 ) —VEZRfER, K3.0L TRB L, FFg=F /L, 1-7 % ) —)b
ZENEH3.0L CHGAICHE, BEL. n-~FY 8 (538 g). FHE—FLE (103g), 1-74
J —/VIE (409 ), K& (107 g) &=4537=,

ZDHH, -7 X —/VA[RES) (409 g) D H B 39.9 g A wWiAAMEZL FLIEA R Diaion HP-20 7 7 A
o< 777 40— (NESOecmxESS0cem, 1 772733 2=500mL) IZff L., K- A%/ —
b (4:1,2L), (3:2,2L), (2:3,2L), (1:4,2L), L TAH /J—/L 2L DIRIZIEE L., 20% A X /
— VRIS (777 v a3 14, 980 ), 20%A % / —/VIEHESy (7727 >3 56, 2.07 g).
40% A X ) —NAEHESY (7T 27 v a3 7-10, 8.73 g). 60%A X J —VIRHEISY (777 > a
11-14, 6.22 g). 80-100% A % / —/VIRHE Sy (777 > 3 > 1520, 9.88 g). 100% A % / — /LI H
W5y (777 v ay 2122, 1.52 %157,

Diaion HP-20 T L7 0~ N JT 7 4 —OD M0% A% ) —VIEHESy (7727 >3 7-10,8.73 g)
DHIBT1Bgxh 7RV LE AL ) —)VORGHEE [7raR/V A3 L, ZurRvh - 24 )
—/L (49:1,1.5L), (24: 1, 1.50L), (23:2,1.5L), (9: 1, 1.5L), (17;3,1.5L), (4: 1,1.5L), (3: 1, 1.5 L),
(7:3,15L), 7ok - AKX ) —/L-/K (35:15:2,1.5L), A X/ —/L15L] 2= U h
TNATEIa~< NTT77 40— (WE3.6ecmxES 50em 1 77 7 3 >=500mL) (ZfFL.8-10%
A K ) —)VEEHE Sy (777 23 23-29, 0962 g), 10-20% A %/ —)VIEHEy (7T 7> a v
30-38, 3.10 g), 20-30% A % / — VB Sy (7727 3 a2 3947, 1.27 9) & #5372,

Compounds 1, 2. 3.5, 14. 15

SUNTNHT LT a<w NTTT 4—D 8-10%A X J — VIS (777 a3 23-29,0.962 g)
WY BTN T D a~ 87T T 40— (NS0 ecmxim & 25 em, 10% A Z / —/1 2 L—90%
AKX ) —)L 2L : linear gradient, 1 7727 2 =10g) \ZffL, 7727 3> 81-87 (108 mg), 7
T 7 a2 88-98(147mg), 7T 7 a99-105(64.0mg) D3 ODT TV a L wigl,

777 v a3 81-87(108 mg) & DCCCIZff L, f36N7=7 77 v 3 51-61 (4.0 mg) % sk ik
HThrv~w NI TT 04— (AH ) —/L:7/K=1:3,0DS (6.0 mm), 1.6 mL/ min) % F\THELL |
PREFIF 21 52D B — 27 55 compound 15 (2.4 mg) %1537,

772733 88-98 (147 mg) & DCCCIZAF L b ic7 T 7 2 a v 73-84 (36.8 mg) Z ik
HThrv~< NI TT 4— (AH ) —/L:7/K=3:7,0DS (6.0 mm), 1.6 mL/ min) % F\THELL |

PREFF 15 0D B — 7 (6.9 mg), LRFEFFER] 17 00— (19.0 mg), L OMRFFREHA] 19 43D B —
7 (3.3mg) 157, REFERE 15 0D —2 (69mg) 2 S HICEEIREN 7 hoa~ ST 7 4
— (AZ /=)L :K=1:3, ODS (6.0 mm). 1.6 mL/min) Z VTR L, FREFEFE 24 S0 —
7 726 compound 2 (3.7 mg) 45372, F£7o. RFEFRF 17 30—~ (19.0 mg) % isopropanol T
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Abdh L7455, compound 1 (10.4 mg) #7157z, A T, HAEFRFE 19 00 —72 (33 mg) X HIZ
EHIEIEI T 2~ N TF T 4— (AZ /) —/L:/K=1:3, ODS (6.0 mm), 1.6 mL/min) % fH\>
TR L PRFFFFRE 29 0D B — 27 925 compound 5 (1.7 mg), PREFIREE 32 43D B°— 2 7> & compound
3(0.2mg) =137,

7773 99-105 (640 mg) & DCCCIZAH L, 1§H4L727 T 27 3 3 2 84-93 (6.7 mg) % kK
KT nrna~ 7T 7 40— (A ) —)b:k=7:13, ODS (6.0 mm), 1.6 mL/ min) % A\ Tks
WL, PRFRERT 14 53D ¥ — 27 525 compound 14 (2.8 mg) #4157,

Compounds 4, 6,7, 8,9.10, 11,12, 13, 14, 15, 16,17, 18, 19

VIUNTFNRT BT NT T T 4 —D 1020%A X/ —WIRHES (77 7 2 3 30-38.3.10 g)
DHIBL291 g =WV BTN I T Lra~ T T7 40— (N S5.0emxE S 25em, 10% A ¥/
—/L2L—90%A % /—/L 2 L: linear gradient, 1 777 > a3 =10g) \Zff L, 777 v 3> 25-50
(130mg), 777 2> 73-80(88.4mg)., 77 7 a2 81-93 (306 mg). 77 7 = > 94-124 (1670
mg) LONT7 T 7 a2 151-168 (134mg) D5 >DT7 T 7 v a v iwiFi,

7773 = 25-50 (130 mg) ZAReRlEmO%, @liREr 7 L5720~ NI 7 40— (AF ) —
JL:/K=1:99, ODS (6.0 mm), 1.6 mL/ min) % A TREL L PREFRERT 12 53D B —2 7> 5 compound
18 (38.4 mg) % 4537=,

777 a3 73-80 (88.4mg) Z DCCCIZfT L, 6N/ T7 T 7 2 a L 57-64(21.3 mg) Z =ndik
WhHZLra~v NTT77 40— (AX/—)b:K=3:17, ODS (6.0 mm), 1.6 mL/ min) % H\ Tk
L, PRFFRFM 31 2D B — 2 75 compound 4 (6.0 mg) A 15372,

7772 81-93(306mg) & DCCCIZfIL, 7727 a2 33-35(45.5mg) MOXT7 77 a v
42-47 (64.8 mg) Zf37c, 777 a 81-93(306 mg) A mEIHIKIKA T L u~ NI TT 40— (R
& )= /K=7:33, ODS (6.0 mm), 1.6 mL/min) % VTR L, R 46 /0D B — 27
© compound 14 (3.96 mg), RFFRFH] 50 57D B — 7 725 compound 13 (10.1 mg) %1572, £z, 7
TV ay 42-47(64.8 mg) EEHIRIAN T L a~w NI T T 40— (AKX —) i K=1:3, ODS
(6.0 mm), 1.6 mL/min) % AVTRRL L, fREFH 21 SO E—2 (3.9 mg) M ORI 22 450
vE—2 (109 mg) #57-, REHEE 21 S0 —27 39me) Z S bICEEEET T L7 a~< 7
T74— (A¥ /7 —/v:K=1:4, Phenyl (6.0 mm), 1.6 mL/min) & H\THE L FREFRERH 13
DY —27 5 compound 6 (1.0 mg) 1572, £7-, REFH 22 00 —72 (109 mg) % S HIZ
ERIEA T ha~ NS5 T 4— (AKX ) —/L : K=1:4, Phenyl (6.0 mm), 1.6 mL/min) % /]
WTORSRL L, RERRER 14 2D B — 27 225 compound 7 (5.2 mg) & 4537,

757 a2 94-124 (1670 mg) % DCCCIfH L, 75 7 & 3 1 63-86 %> compound 12 (1210 mg).
777 a3 142-164 D5 compound 19 (21.6 mg), 7 7 7 = - 165-183 7> 5 compound 13 (10.1
mg) 137,
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7772 151-168 (134 mg) % DCCCIZff L, 2D 7 7 7 3 2 64-85(30.3 mg) % ik ik 7
SAZU~ NI TT 4— (AX ) —/: K=2:3, ODS (6.0 mm). 1.6 mL/min) % A THHRLL .
PREFRERT 19 97 D B — 2 55 compound 10 (4.0 mg), PR EFRER 21 43 D B— 2 2> & compound 8 (5.4 mg).,
PREFIFERT 22 72D ¥ — 2 /5 compound 9 (2.2 mg) % 157-,

Compounds 11, 12

VUBTFNRT T~ NTTT 4 —D 20-30%A X ) —VIEHIGy (77733 39-47,127 g)
DHIB LT gEWH I BTN BT Lra~ 7 T7 41— (B S5.0ecmxE S 25em, 10% A ¥/
—/L2L—90%A % /—/L 2L : linear gradient, 1 777 a>=10g) \Zff L1z, 777 av
121-144 (351 mg) % DCCCIZff L, D7 7 7 a2 30-46 (279 mg) D 95 5 86.6 mg % = d i i
NI~ NTTFT 4— (AZ ) —)L:Kk=1:4, ODS) & AT L, {REIRRE 50 2y
— 7 75 compound 11 (14.2 mg), FPRFEFFER 65 73 D &°—2 75 compound 12 (21.0 mg) %457,

Diaion HP-20 W7 L7~ NJ7T 7 4 —D 60% A%/ —NVIEHESy (7773 11-14, 622 g)
DOIBL5RgE T HuRNVLE AL )= VOIRGEE [7aa RV A20, ZaaRvh - AL )
—/L (49:1,1L), (24:1,1L), (23:2,1L), (9:1,1L), (17;3,1L), (4:1,1L), 3:1,1L), (7:3,1L),

JuaaRh - AKX —)-K (35:15:2,1L), AX/—/V1L] ZHNT VATV T AR
~ b NTTT7 40— (N3 Iemx@E S 50em, 1 772739 2=200mL) (ZfF L, 10-15%* % J —)v
WSy (7773 a2 2734, 1319) 537,

Compound 20

SUNTNHT LT NT T T 4—D 10-15%A %/ —IRHE Sy (77733 27-34,141 g)
DHIH 130 g =W Y B TFNH T A7 v~ N7 T 74— (NFE5.0 cmx & S 25 cm, 10% A Z /
—/L2L—90%A % /—/L 2L : linear gradient, 1 777 a>=10g) IZftL, TDOT7T7 7 a3
10-22 7% compound 20 (13.6 mg) %157z,

Compound 1 @ T /L4 U WK fiE

Compound 1 (6.9 mg) % MeOH 450 uL [Z¥&fi# L 7= % D2 1M CH30Na 50 puL Z %, =8I T 40 FF
WE Uiz, BUSIH ZBA A &2kt (AMBERLITE IR120B [H']) ZHWTHFiL, st
bOEEERIE 7 Lo a~ NTT7 4 — (AX 7 —/L:7/K=3:17, ODS (6.0 mm), 1.6 mL/ min)
ZHWTHER L, REFEEHE 8 0D B —2 225 compound 1a (2.0 mg), FRFFFFRE] 28 v — 27 D
compound 1b (0.1 mg) % 157~

Compound 1a: (2R, 35)-3-Hydroxy-2-methyl butanenitrile S-D-glucopyranoside
Amorphous powder, [a]2 —26.9 (¢ = 0.13, MeOH). IR v (film) cm™: 3396, 2924, 2886, 2245, 1455,
1383, 1353, 1164, 1076, 1045. "H NMR (CD;0D, 400 MHz): & 4.36 (1H, d, J = 7.9 Hz, H-1"), 3.95 (1H, qd,
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J=06.4,4.2 Hz, H-3),3.86 (1H, dd, /= 11.8, 1.9 Hz, H-6'), 3.67 (1H, dd, /= 11.8, 5.4 Hz, H-6"), 3.27-3.36
(3H, m, H-3', 4", 5"),3.20 (1H, dd, /=9.0, 7.9 Hz, H-2"), 2.96 (1H, qd, /=7.1,4.2 Hz, H-2), 1.37 (3H, d, J
= 6.4 Hz, H-4), 1.36 (3H, d, J = 7.1 Hz, H-5). *C NMR (100 MHz): & 122.4 (s, C-1), 104.8 (d, C-1"), 78.2
(d, C-5"),78.0 (d, C-3"),77.2 (d, C-3), 75.3 (d, C-2"), 71.6 (d, C-4"), 62.8 (¢, C-6"), 33.0 (d, C-2), 19.8 (q,
C-4), 13.9 (¢, C-5). HR-ESI-MS (positive) m/z: 284.1102 [M+Na]" (calcd for C;H;oNOgNa: 284.1104).

Compound 1b: Methyl (25, 3R)-2-ethyl-2, 3-dihydroxybutyrate

Amorphous powder. 'H NMR (CD;0D, 400 MHz): 6 3.88 (1H, q, J = 6.4 Hz, H-3), 3.75 (3H, s, COOCH}),
1.70 (1H, dq, J = 13.8, 7.4 Hz, H-5), 1.53 (1H, dq, /= 13.8, 7.4 Hz, H-5), 1.16 (3H, d, J = 6.4 Hz, H-4),
0.84 (3H, t, J= 7.4 Hz, H-6). HR-ESI-MS (positive) m/z: 185.0771 [M+Na]" (calcd for C;H,404Na:
185.0784).

Compound 8 D 7 V71 U ANK 53 fif

Compound 8 (4.5 mg) % MeOH 450 pL (Z¥Af# L7= 5 DI IM CH;0Na 50 uL Z 0%, S8R T 24
WRE LTz, PSR Z BiA A 283t (AMBERLITE IR120B [H']) Z MW CHFIL, i SH
b EEHRIED T L7 a~ NI T 7 04— (AX J—/b:K=7:13, ODS (6.0 mm), 1.6 mL/ min)
ZHWTHRE L, REFREME 7 55O —2 225 compound 8a (1.8 mg), TRFEFIRFH 8 mDE— 27 v
compound 8b (0.2 mg) % 1577,

Compound 8a: 2,5-Dihydroxyheprane-2-0O--D-glucopyranoside

Amorphous powder, [a]; —37.7 (¢ = 0.12, MeOH). IR v, (film) cm™: 3360, 2965, 2931, 2877, 1457,
1161, 1076, 1037, 1021. "H NMR (CD;0D, 400 MHz): & 4.33 (1H, d, J = 7.8 Hz, H-1"), 3.85 (3H, dd, J =
11.9, 2.1 Hz, Ha-6"), 3.85 (1H, m, H-2), 3.66 (1H, dd, /= 11.9, 5.3 Hz, Hb-6"), 3.47 (1H, m, H-5),
3.25-3.37 (3H, m, H-3', 4’ and 5'), 3.15 (1H, dd, J=9.2, 7.8 Hz, H-2"), 1.74 (1H, m, Ha-3), 1.38-1.63 (5H,
m, Hb-3, H>-4 and H»-6), 1.24 (3H, d, J = 6.4 Hz, Hs-1), 0.94 (3H, t, J = 7.5 Hz, H3-7). °C NMR (100
MHz): 6 104.0 (d, C-1"), 78.3 (d, C-5"), 77.9 (d, C-2), 77.6 (d, C-3"), 75.4 (d, C-2"), 74.0 (d, C-5), 71.8 (d,
C-4"), 63.0 (¢, C-6"), 33.6 (¢, C-3), 33.2 (¢, C-4), 31.2 (¢, C-6), 22.0 (¢4, C-1), 10.4 (¢, C-7). HR-ESI-MS
(positive) m/z: 317.1575 [M+Na]" (caled for C3H2607Na: 317.1571).

Compound 8b (= 1b): Methyl-(2S, 3R)-2-ethyl-2,3-dihydroxybutyrate
Colorless liquid. HR-ESI-MS (positive) m/z: 185.0788 [M+Na]" (calcd for C;H;404Na: 185.0784).

Compound 8a DEEFENIAK iR

Compound 8a (1.8 mg) Z /K 1 mL [Z¥#fiE L. S-glucosidase (5 mg) ZAN12 T, 37°C T 2 K] SO &
Witk WERLEE U7, 15 O 7258 IE TLC [silica gel (0.25 mm thickness), being applied for 8 cm,
with development with CHCl;-MeOH (9: 1) for 9 cm, and then eluted with CHCl; and MeOH] THEHL L |
R=035 OAKR > kXD compound 8¢ (0.6 mg) %155 & [AIFFIZ, R,=0.01 DAR vy N &7z, R=
0.01 DAKRy h&, & 5T TLC [silica gel (0.25 mm thickness), being applied for 8 cm, with
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development with CHCl;-MeOH-H,O (15: 6: 1) for 9 cm, and then eluted with MeOH] THEH L, R,=
0.11 XY compound 8d (0.3 mg) =457,

Compound 8c: 2,5-Dihydroxyheptane

Amorphous powder. 'H NMR (CDs0D, 400 MHz): 6 3.72 (1H, m, H-2), 3.45 (1H, m, H-5), 1.39-1.61 (6H,
m, H,-3, Hy-4 and H»-6), 1.16 (3H, d, J = 6.4 Hz, Hs-1), 0.94 (3H, t, J = 7.4 Hz, H3-7). ?C NMR (100
MHz): & 74.0 (d, C-5), 68.7 (d, C-2), 34.1 (¢, C-3), 31.1 (¢, C-6), 30.8 (¢, C-4), 23.6 (¢, C-1), 10.4 (¢, C-7).
HR-ESI-MS (positive) m/z: 155.1041 [M+Na]" (caled for C;H,;c0,Na: 155.1043).

Compound 8d: D-glucose

compound 8d (0.3 mg) {22V T, %R compound 1 & FIEEDSKM:, 724> H HPLC (7 b=k
Jb i K=3:1) IZX O BESHT 21T > 7=, Compound 8d IFZIRFFIF[E 8.8 73D B — 7 [T W TIEDSEN:
PR L7728, D-Glucose T D &fllr L7z, 72d. £t & LT D-Glucose (Img/ mL in 75%
CH;CNaq) 10 pL % injection L, FRFFIFMH] 8.8 /3D E— 7 IZEBWTIEDEN M A RT Z & AR L
7=

Compound 12 O 7 V71 U MK 55 iR

Compound 12 (19.9 mg) % MeOH 450 pL |Z¥%fi# L7-% ?DIZ IM CH;ONa 50 uL Z 1%, =5iE T 34
W E LTz, SOGR & WA A 288t (AMBERLITE IR120B [H']) Z AW CHRI L, S
Ve bOrEERRED T L0~ NTF 7 — (AX /) —/L:7K=3:17, ODS (6.0 mm), 1.6 mL/
min) & AW TR L, AR 3 20D B —27 725 compound 12a (14.1 mg), RFFRF 21 /5y B —
2 735 compound 12b (2.0 mg) #457-,

Compound 12a: Vanillic acid 4-O-f-D-glucopyranoside

Amorphous powder, [a]; —61.8 (¢ = 0.85, H,0). IR vy (film) cm’: 3334, 2937, 1603, 1559, 1413, 1383,
1261, 1216, 1073, 1026. "H NMR (CD;0D, 400 MHz): & 7.65 (1H, d,J= 1.9 Hz, H-2), 7.57 (1H, dd, J =
8.4, 1.9 Hz, H-6), 7.13 (1H, d, /= 8.4 Hz, H-5),4.96 (1H, d, /= 7.5 Hz, H-1"), 3.89 (3H, s, OCHj;), 3.87
(1H, dd, J=11.2, 2.0 Hz, H-6'), 3.70 (1H, dd, J = 11.2, 4.9 Hz, H-6"), 3.34-3.54 (4H, overlapped, H-2', 3’,
4',5"). ®C NMR (100 MHz): & 173.0 (s, COOH), 150.7 (s, C-4), 150.1 (s, C-3), 130.9 (s, C-1), 124.2 (d,
C-6), 116.5 (d, C-5), 114.7 (d, C-2), 102.4 (d, C-1"), 78.3 (d, C-5"), 77.9 (d, C-3"), 74.9 (d, C-2'), 71.4 (d,
C-4"), 62.5 (t, C-6'), 56.7 (g, OCH3). HR-ESI-MS (positive) m/z: 353.0848 [M+Na]" (calcd for
Ci4H30gNa: 353.0843). UV Apnax (MeOH) nm (log €): 328 (3.02), 287 (3.51), 246 (3.85).

Compound 12b (= 1b): Methyl (25, 3R)-2-ethyl-2, 3-dihydroxybutyrate

Amorphous powder, [a]? —3.23 (¢ = 0.09, MeOH), [o]? —9.84 (¢ = 1.26, MeOH). IR v (film) cm™:
3411, 2978, 2940, 1735, 1558, 1511, 1457, 1381, 1172, 1078. 'H NMR (CDs0D, 400 MHz): 6 3.88 (1H, q,
J = 6.5 Hz, H-3), 3.75 (3H, s, COOCH,), 1.70 (1H, dq, J = 13.8, 7.4 Hz, H-5), 1.53 (1H, dq, J = 13.8, 7.4
Hz, H-5), 1.16 (3H, d, J = 6.5 Hz, H-4), 0.84 (3H, t, J = 7.4 Hz, H-6). *C NMR (100 MHz): 5 176.9 (s,
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C-1), 82.9 (s, C-2), 72.8 (d, C-3), 52.7 (¢, COOCH}3), 29.3 (¢, C-5), 16.9 (¢, C-4), 8.3 (g, C-6). HR-ESI-MS
(positive) m/z: 185.0786 [M+Na]" (calcd for C;H 404Na: 185.0784).

3-Chloro-2-hydroxybutanone (Compound 45) D&%

3-Chloro-2-butanone (4.03 g)% A % / —/L (40 mL) HC NaBH4 (1.44 g) & =5{R T 18 RFfE]i S
2o WIERHMER . CHACL (50 mL) THEH L, ABEfEZ /KT 6 [A] (5530 mL) TH-72D B, NaySO,
THBE S, compound 45 (2.07 g) %457,

Compound 45: 3-Chloro-2-hydroxybutanone

Volatile oil. Anti isomer (Compound 45a), 'H NMR (CD;0D, 400 MHz) 6: 3.95 (1H, qd, J = 6.8, 4.2 Hz,
H-3),3.79 (1H, qd, ] = 6.3, 4.2 Hz, H-2), 1.46 (3H, d, ] = 6.8 Hz, H3-4), 1.21 (3H, d, ] = 6.3 Hz, H3-1); °C
NMR (CD;OD, 100 MHz) &: 71.9 (C-2), 63.6 (C-3), 20.9 (C-1), 19.3 (C-4). Syn isomer (Compound 45b),
"H NMR (CD;0OD, 400 MHz) &: 3.94 (1H, qd, ] = 6.8, 5.1 Hz, H-3), 3.76 (1H, qd, ] = 6.3, 5.1 Hz, H-2),
1.45 (3H, d, J = 6.8 Hz, H3-4), 1.22 (3H, d, ] = 6.3 Hz, H3-1); °C NMR (CD;0D, 100 MHz) &: 72.4 (C-2),
63.7 (C-3), 20.8 (C-1), 19.1 (C-4).

3-Hydroxy-2-methylbutanenitrile (Compound 46) D {5 %
3-Cholro-2-hydroxybutane (Compound 45) (2.07 g) % 7K 40 mL H T NaCN (1.00 g) &}

tretracthylammonium bromide (1.00 g) & LT 2 IRefiliEE L7z, 1%, CH,ClL, T 5 [El (4% 30 mL) i
ML, fAH#E%/KT4E (% 100mL) TH-7=DH, NaSO, THiK L,
3-hydroxy-2-metyhlbutanenitrile (1.41 g) #4537z,

Compound 46: 3-Hydroxy-2-methylbutanenitrile

Volatile oil. Anti isomer (2R*,3R*) (Compouund 46a), 'H NMR (CD;0D, 400 MHz) &: 3.79 (1H, qd, ] =
7.1,4.4 Hz, H-3),2.74 (1H, qd, J = 7.1, 4.4 Hz, H-2), 1.32 (3H, d, J = 7.1 Hz, H-5), 1.28 (3H, d, ] = 6.2 Hz,
Hi-4); °C NMR (CD;0D, 100 MHz) &: 122.3 (C-1), 68.6 (C-3), 34.8 (C-2), 21.3 (C-4), 14.8 (C-5). Syn
isomer (2R*,35*) (Compound 46b), 'H NMR (CD;0D, 400 MHz) &: 3.79 (1H, overlapped, H-3), 2.80 (1H,
qd,J =7.1,5.5 Hz, H-2), 1.28 (3H, d, ] = 7.1 Hz, H;-5), 1.25 (3H, d, J = 5.7 Hz, H3-4); °*C NMR (CD;OD,
100 MHz) &: 122.5 (C-1), 68.8 (C-3), 34.8 (C-2), 19.8 (C-4), 14.3 (C-5).

Compound 48a: (2R,3R)-2,3-butanediol
'H NMR (CD;0D, 600 MHz) &: 3.51 (2H, m, J= 7.1, 6.2 Hz, H-2 and 3), 1.11 (6H, d, J = 6.3 Hz, H3-1 and
Hi-4); °C NMR (CD;OD, 150 MHz) &: 72.7 (C-2 and 3), 18.7 (C-1 and 4).

Compound 48b: meso-2,3-butanediol

'H NMR (CD;0D, 600 MHz) &: 3.54 (2H, m, J= 7.1, 6.2 Hz, H-2 and 3), 1.14 (6H, d, J= 6.2 Hz, Hs-1 and
Hi-4); °C NMR (CD;OD, 150 MHz) &: 72.6 (C-2 and 3), 18.6 (C-1 and 4).
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Compound 49: 2-Hexanol

'H NMR (CD;0D, 600 MHz) &: 3.70 (1H, tq, J= 7.1, 6.2 Hz, H-2), 1.45 (1H, m, H-3a), 1.39 (1H, m,
H-3b), 1.38 (1H, m, H-4a), 1.34 (2H, m, H,-5), 1.32 (1H, m, H-5b), 1.14 (3H, d, /= 6.2 Hz, H;-1), 0.92
(3H, t,J = 7.1 Hz, H3-6); "C NMR (CD;0D, 150 MHz) &: 68.6 (C-2), 40.0 (C-3), 29.2 (C-4), 23.8 (C-5),
23.5(C-1), 14.4 (C-6).

Compound 1 DEENIZK 73 FE K OBE 4T

W78 X472 compound 1 (0.9 mg) (2 IM %% 0.2 mL X, sonication LA&#E L, 100°C T 2 KfH
SOt &7, ZOHERICKE L, EtOAc % 0.2 mL 1z CHIH L, & ->7-/KfH8% HPLC (7 & b=
FUL i KR=3:1) ZHWTHNR DGR THESIT 21T > 7o, RFFFH 8.8 /3D B — 7 IZB W TIE
DfEFMEZ R LTz 728, D-Glucose Tdh 5 &l L7z, 7235, £ kh & LT D-Glucose (1mg/ mL in 75%
CH;CNaq) 10 pL % injection L. {REFIFR] 8.8 50D — 7 IZB W TCIEDEEMEZ RT 2 & Zfed L
72

Compounds 2. 4, 7, 11, 12, 13, 16, 17, 18 DEENIK /K% OB /4T
Compound 1 & [F#£®D 54T, compound 2 (0.4 mg), compound 4 (0.3 mg), compound 7 (0.6 mg).,

compound 11 (1.0 mg), compound 12 (0.8 mg)., compound 13 (0.7 mg). compound 16 (0.3 mg), compound
17 (0.4 mg), compound 18 (0.3 mg) % HCI |2 & Y MK %, HPLC (7 b= KU L :K=3:1) IZ
X 0 WM A 4T > 72, Compounds 2, 4, 7, 11, 12,13, 16, 17, 18 | LT TLREFIFH 8.8 /D B — 7 128
WTIED T EZ /R L7728, D-Glucose Th 5 &l L7z, 7235, #4h & L T D-Glucose (1mg/ mL
in 75% CH3CNaq) 10 uL % injection L. FREFRFH] 8.8 3D B — 7 IZBW CEDEXMEZ T2 &%
B L7,

—J5 ., HEfR—F L RIRE Sy (103 g) D9 5 100 g & n-~F 4 L HEEE =T L OIRATEEE [n-~F1
451, n-~FH - BEEE=F L (20:1,3 L), (10:1,3L), (5:1,3L), (2:1,3L), (1;1,3L), (1:2,
3L), FiR—F /L 3L, FiR—F /L - 7 (1:1,3L), 7 by 3L, A% /—/L 3L] ZH\
VATV T AT a~ NI T 7 40— (PR 6.5 emxi & 32 em, AR T LI21 79723
Ve L) AL, e~ RS (777 2 a1, 0.0137 g), n-~F Y - BiET T L (20:
D) WHESY (772732, 0252 )., n-~FH 2 - BT L (10: 1) IEHED (7T 7 v a >
3. 129 9), n-~FH o - BTV (5:1) WHES (77273 a4, 875g), n-~F ¥ - Fifg
TFL (2:1) WHES (777> a v 5, 887, n-~FH - BT/ (1: 1) ¥EHESG (77
7 a6, 1359, n-~FH v - BTV (1:2) IWHESY (777> a > 7, 112 g), Hig~
FNEHES (77272 ay 8116 g HiE—T /L - T h (1:1) WSy (7727329,
16.1 g). 7 M AR (7T 273210, 122 g). A% ) —/VIRHESY (77273 3> 11,
15.6 g) &457=,
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VUBGTNBTENIa~ NI T T 4 —D p-~FH - FEE TV (2: 1) WS (777 v a v
5. 887¢g) WAL Y DTSN AT LI~ NI T T 40— (N 3.8 ecmxi & 20 em, RIS/ = &

21757 avb L) i, K- A% /7= (1:9,1L), 3:17,1L), (1:4,1L), (1:3,1L),

(3:7,1L), (2:3,1L), (1:1,1L), (3:2,1L), (7:3,1L), (4:1,1L), (9:1,1L), A%/ —/L 1L,
T Ry 1L, BT F L 1 L ONEICEMR L., 100% A % /) —VisHiEsy (7773 a2 12, 1.66 g)
o = N

WA VBTN I T LT a~ T T7 4—0 100%A % ) —VEHES (777 a3 12, 1.66 g)
Fruniih - AHX ) —VORAER [7oadb s 600mL, 7 2 adk/Lh - AX ) —)b (49:
1,300 mL), (24:1,300mL), (47:3,300mL), (23:2,300mL), (9;1,300mL), * % /—/L 300 mL]
ERAWE YT T A Tuw N T T 40— (WE30emxm S 45em, 1 7773 a2=10g)
AP L, 772733170204 (1.54 ) 457z, £DT7 T 723 170-204(1.54g) #6271
RV - AR ) —)VOIREBTREE [7rad/b A 1000mL, 7 2 ak/Lh - AX ) —)L (39: 1,
500 mL). (19: 1,500 mL), A % / —/L 500 mL] ZH W\ 7= U B XN BThrua~ T TF7 44— (N
B30emxE S 20em, 1 7773 ar=10g) 2L, 7727332 132-162(477 mg) K7 F
7 v a2 183-201 (151 mg) #1537,

Compounds 21, 22, 24, 25, 26

7773132162477 mg) EEERIED T LA~ NI T T 40— (AF J—/L 100%, ODS
(10.0 mm), 2.8 mL/ min) Z AW THR L, REFFH 15 72D B — 27 (49.6 mg), {REFFFEH 19 30
—7 (437 mg) 255 &, REFFL 21 2D ¥ —27 7> 5 compound 22 (49.0 mg) &7, 7.
PREFFERT 15 0D —72 (49.6 mg) I LICEERINI Z Lra~w N7T77 41— (AF 7 — K
=19: 1, Cholester (10.0 mm), 2.8 mL/ min) % VTR L | CREFFE] 22 73 D ' — 27 225 compound
25 (28.1 mg) % . FRFFRE 39 3D ¥ — 27 /35 compound 26 (9.9 mg) Z457-, — 7. FRFFEER 19
FOE—7 (43.7mg) I LIZEBIREAN T L~ NI T T 41— (AHX /) —/L 100%, Cholester
(10.0 mm), 2.8 mL/ min) % AWNTHEER L, PRFFIRER] 15 73D B — 2 775 compound 21 (13.5 mg) %,
PREFIRF 17 52 D B — 27 75 compound 24 (4.2 mg) %1537,

Compound 23

FloL YNATNAT LT uw NI TT7 4 —=K0G6NIET T 7 a9 183-201 (151 mg) % =i
WikH 7 Lhoa~ NTT 74— (AH /7 —/V:7K=19:1, ODS (10.0 mm), 2.8 mL/min) % H\ T
FERLL . (RFFIER 34 23D B —2 /5 compound 23 (9.1 mg) 157,
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HH1E YoLT T T HITONT

Meliosma pinnata ssp. arnottiana (F04 = ¥ > 7\)V7 U 7 3%)

Yo NNNTUTXEIT U T XE (Sabiaceae) 7V 7 X JE (Meliosma) DWEMITH 5, [LIHID H Y
720 OB EICEZ DBERESAR T, FITRVIMLOEICHRAE L, FECIREE CHEM &
& HIZ 15-30 em, RO FLIT SN D /N 9-15 HOBMRH V  BEH IR TR S 4-10
em, PEHFE7ZITPRBCTEIITI SWE, EEIIRITIMRNER 2 H 0 | B (TR E THE
T 5, RKMOMHELFFITEAEL, RIEL S 20em IZET D, (BTG HEATHE 3-4 mm, RIFEITIK
TR 4-5mm, RALCERELET D, REOHEITIREETIIHILD,

YoONVT U TR
(BRERBI  BF (L DT from AMAMI X ¥ 5] )
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o i TBER ORI

WS E oY SV T U T XOHER (2.57 kg) DA X J — Vi E n-~FH 2 A ¥ ) —)v
THEZITS T, AZ ) —/VEZBIERME L, £ORKRAEZ KICRE S SFER =TV CThit L,
KEIZS HIZ1-T7 % 7 — LTI LTz, AR CIE, SEERE R N2 < GEND 1-7 5
— VEVEEIN I DN TR ARER BT~ 12,

7K ) —)VR[YRE Sy 21.7 g %, DiaionHP-20, Silica gel, ODS &fEih 7 AV a~ hJ'T 7 4 —,
DCCC, HPLC %MW\ CorBfE, HR ATV 13 FOLEY (Compounds 27-39) Z FEILAN DU E THL

L7z, (Chart3)
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LL

Chart 3

Dried leaves of Meliosma pinnata ssp. arnottiana (2.57 kg)
extracted with MeOH

concentrated
MeOH layer
|extracted with n-Hexane
I
n-Hexane layer MeOH layer
61.79) evaporated

suspended in H,O
extracted with EtOAc

. , I
DI§|on HP-20 CC: MeOH/H,0O EtOAC layer
Silica gel CC: CHCI3/MeOH (22.2 g)
ODS CC: MeOH/H,O extracted with 1-BuOH
DCCC: CHCIl3/MeOH/1-PrOH/H,0O [ |
HPLC: MeOH/H,0 1-BuOH layer Aq. layer
(21.7 9) (52.2 g)
| Diaion HP-20 CC
I I I
fr. 3-L fr. 4 fr.5
(0.903 g) (2.02 g) (3.86 g)
‘Silica gel CC
fr.3
(305 mg)
ODs cC | i | OoDS CC ODS CC
fr.3 fr. 4 fr. 6 fr.7 fr. 8 fr.9 fr.7 fr. 22
(119 mg) (84.3 mg) (178 mg) (76.5 mg) (88.4 mg) (69.5mg) (180 mg) (43.1 mg) (21.9 mg)
|DCCC |DCCC DCCC ‘DCCC |DCCC ‘DCCC DCCC DCCC Cpd 39
fr. 4 fr.2 fr. 4-7 fr. 10 fr.6 fr.6 fr.7 fr.8 fr.9
(10.4 mg) (16.8 mg) (44.4 mg) (7.1 mg) (19.6 mg) (8.0 mg) (4.7 mg) (26.3 mg) (27.1 mg) (8.3 mg)
HPLC HPLC Cpd 27 ‘ HPL) HPLC Cpd 37 Cpd36 Cpd9 Cpd35
fr.1 fr. 1 fr.2 fr. 3 fr. 2 fr.2 fr.3
(23mg) (1.6 mg) (6.3 mg) (4.6 mg) (1.3mg) (7.4mg) (1.1 mg)

Cpd29 Cpd28 Cpd30 Cpd 31 Cpd38 Cpd32 Cpd33



H

3 1-7 % ) — VAl ¥R 5y o B BB U 72k B O ETI E

B 1HE R EIT OV T

RAOTREOWFETT U 7Rl Y o SV T U T X IED 1-7F ) — )L AEES LD, 8 FD
FB &Y compound 27-34 (Fig. 58) ZHifE L. OIS 25 IR 2 2L & LT,

HO,S(4")GIcO

Cpd 27 Cpd 28

""'/I///

HO;5(4)GIco™
Cpd 29

HO,

}]()Qb““‘

Cpd 32 Cpd 33

OH
How OH
Ho

Cpd 34

Fig. 58 Structures of Compounds 27-34
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%1 LAY Compound 27 D1

Compound 27 D4y 7%, HR-ESI-MS X ¥ C4Hy500S L 7E L7-, *C NMR (Table 30) |
DVARDYTFTNDI G 6 RKIHECHRKRT L 7T A THD LHER LT,

BCNMR IZBWTHZ RS & 7T ME 8 K THY . D H 5 1161 ppm DA F L U fRFE L 141.0

ppm D A F U IRFED Y 7T MG | Kl HAEG O RE S e, ZOFET THNMR 2B
T 5.20 ppm (1H, ddd, J = 17.3, 1.8, 1.1 Hz). 5.09 ppm (1H, ddd, J = 10.5, 1.8, 1.1 Hz) J% % 5.88 ppm
(1H, ddd, J=17.3,10.5, 7.1 Hz) ® 3 DDKFEDIFEND b LKFFS -, T, “C. 'H ﬁNMR
AT MVERFLIZEZA 1 DO R T Ly MNIRRLIEZATFLILE 5 OOAXATF LR
BN 2 RRAKFEEEDAFAED RE ST oD, 7 7 ) 2 U ER ORI oct-1-en-3-0l Td 5 & HEH Lf:o
ZOEF, 7Y ario BC, 'H i NMR 2B 547 2 2T k23 (3R)-oct-1-en-3-o0l
O-B-D-glucopyranosyl-(1"—2")-0-B-D-glucopyranoside”™ D 7 7 ) @ i dZ & k< —E+ 5 )
bb IR anT,

—J7 . BEERIIT OV TR, FEOREE K ORI RCE 2 E T 572012, IM O TR ik,
WESCFE R g & F N C HPLC 2387 24T - 72k . D-glucose TH 5 ERE LT, & 5HIZ 'H NMR
(Table 30) {235V T glucopyranose D7 /) ~—N.DKFZEDH v 7'V > T EKNTTHZz THDH Z &M
5. glucopyranose (347G L TWD EIRE LT, LML 5, 13C, 1H W NMR A7 fLiZ

B DRy D/ L 1V 7 MEEHE O glucopyranose DZ L & LT 5 & 4 A& HOMIEN A

LNTZFEND, RIS BEENDLFESEIZE L. glucopuranose D 4 (L IZHiER D = 2 7 LGS
LCWD EHERILT, 20 Sy o P, H i NMRICEIT 57 I 0y 7 bz A
T IVECKEA T ®H % sulfatricalysine F* ORIy D ZF L < —H L2 Z Enb b RS-,

Compound 27 @ 7 7 U = 8 O 3 fiL ® AR IZ D W T ik, (3R)-oct-1-en-3-o0l
O--D-glucopyranosyl-(1"—2")-0--D-glucopyranoside D7 7'V 2 U EONAARIREITEE L, DO F F
Tl glucosylation-induced shift-trend rule Z #1425 Z &8 T& ¢, HALEICIC LV S70ECIKA%E
AT glucosylation-induced shift-trend rule Z 3@ H L, # ONARZRE L TWeFEELSHIT LT,
Tebb, #EEICIZ XY . compound 27 DIEILIKTH % compound 27a %45, compound 27a D
77U 2 ThD octan-3-0l & PCNMRIZEIFH7 I B 7 &R LI (Table 31), % Dk
2. compound 27a IZEB W TIX 2 (L3> D Pro-R, 4 L3> 5 Pro-S THDH EREL, 3L
OMEXIELEIL 3S ThHH ERE LTz, L= - T, compound 27 @ 3 (L D#ExiEliE X 3R THD &
RE LT,

PLEJE Y | compound 27 DHE1E% Fig. 59 O K 9 IZIRIE LT,
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1 Amorphous Powder
2 / [a] —28_.6 (c= (_)1.27, MeOH)
IR vimax (film) cm™: 3364, 2931, 2865, 1650,
1457, 1235, 1076, 1029, 983, 831
HR-ESI-MS (negative)
HO3S(4')GlcO m/z: 369.1214 [M—H]
(calcd for C14H250¢S: 369.1214)

Fig. 59 Structure and Physical data of Compound 27

Table 30 °C and '"H NMR data for Compound 27
3C and "H NMR (100 MHz and 400 MHz, CDs0D)

Position Bc 'H
1 116.1 t 5.20 (1H, ddd, J=17.3, 1.8, 1.1 Hz)
5.09 (1H, ddd, J = 10.5, 1.8, 1.1 Hz)
2 141.0 d 5.88 (1H, ddd, J=17.3, 10.5, 7.1 Hz)
3 831 d 412 (1H, dt, J= 7.1, 6.0 Hz)
4 357 ¢ 1.26-1.41 (2H, m)
5 257 1.26-1.41 (2H, m)
6 330 ¢ 1.26-1.41 (2H, m)
7 237 1.69 (1H, m)
1.52 (1H, m)
8 144 ¢ 0.90 (3H, t, J=7.0 Hz)
Glc 1’ 103.0 d 4.35(1H,d, J=7.9 Hz)
2 754 d 3.29 (1H, dd, J=9.1, 7.9 Hz)
3 770 d 3.64 (1H, dd, J = 9.1, 8.9 Hz))
4 778 d 413 (1H, dd, J=9.9, 8.9 Hz)
5 76.2 d 3.34 (1H, ddd, J=9.9, 5.1, 2.4 Hz)
6’ 62.5 t 3.83 (1H, dd, J=12.5, 2.4 Hz)

3.73 (1H,dd, J =125, 5.1 Hz)
m: multiplet or overlapped signals

80



HO5S(4")GIcO

Fig. 60 Structure and Physical data of Compound 27a

Table 31 °C and '"H NMR data for Compound 27a
3C and "H NMR (150 MHz and 600 MHz, CDs0D)

Position ¥c 'H
1 10.0 q 0.92 (3H,dd, J=7.6,7.2 Hz)
2 28.7 (2.5 t 1.59 (2H, m)
3 82.1(+8.2) d 3.63 (1H, quintet-like, J = 5.7 Hz)
4 34.5(-3.5) ¢ 1.50 (1H, m)
1.47 (1H, m)
5 25.8 t 1.42 (1H, m)
1.36 (1H, m)
6 33.3 t 1.29 (2H, m)
7 23.7 t 1.33 (1H, m)
1.31 (1H, m)
8 14.4 q 0.90 (3H, t, J=7.0 Hz)
Glc 1’ 103.3 d 4.34 (1H, d, J=7.9 Hz)
2 75.3 d 3.26 (1H, dd, J=9.3, 7.9 Hz)
3 76.9 d 3.65 (1H, dd, J=9.3, 9.1 Hz)
4 78.0 d 411 (1H, dd, J=9.8, 9.1 Hz)
5 76.1 d 3.37 (1H, ddd, J=9.8, 5.7, 1.9 Hz)
6’ 62.7 t 3.87 (1H, dd, J=12.5, 1.9 Hz)

3.74 (1H, dd, J=12.5, 5.7 Hz)
Ad7a-0ctan-3-01, M: Multipilet or overlapped signals
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%218 FHALE Y Compound 28 K X Compound 29 D

Compound 28 }x T} compound 29 D41 RAE, HR-ESI-MS L ¥ | 12 CigHp70408 & HE L7-, BC
NMR (Table 31, 32) (287D 14 KDL 7 F )LD H 5 6 Kl compound 27 DHEERSy D & L < LTV
7=% 025, compound 28 K OF compound 29 (% compound 27 & [FlERIZ, 4 (VICHIE= AT LV EHT D
glucopyranose ZZ DG L LT EHERI L 72,

PC NMR BV THEZBRS & 7T /MEZENZEN 10 KTHDHZEMNBT 7Y A N3E ) 743
VTHDHEHER LT, £, compound 28 (ZOW T, 111.5 ppm DA F L U fRF#E L 1475 ppm 1)
AT VIRFED D AR _EAES DFAEDRE E 4L, T DM, 3 DDA FNLERL 2 DDA F L UK
1 DD 2 MAKBEIEDFAE/R ED TR INT, ZNHDOFRMEE S LITHFTLIZE 25, compound 28
DT 7Y 2 E ORI Fig 48 1SR T X 9 2tiETH D EHERI L7z, 20 2 &3 PC | 'H i NMR
WZBTLHT 7V a o I v 7 Rs, #EE LT compound 28 @ glucopyranose @ 4 iL73 7 U
—DIRFETH D (35,68)-cis-linalool-3,7-oxide S-D-glucopyranoside® DL & KL< —H L7-Z &b
HXFFENTZ, & 5T, 2D-NMR (H-H COSY, HMBC) (2B W Tl S =H/HB8H. Fig. 49 (2R
TEOICHRAL-EEZ X T 25D TH-72Z &5, compound 28 @ - ih # i 1%
(38,68)-cis-linalool-3,7-oxide -D-glucopyranoside 219" % glucopyranose ® 4 (ZIZFitlg M7 = 2 7
NMEGLTZbDOTHD EREL,

T 7 a LD SARICT OV TIT (38,68)-cis-linalool-3,7-oxide S-D-glucopyranoside & °C . 'H i
NMR (ZET D7 I AT 7 ERELS —ET 5505 38, 65 THDH LIRELTZ, ZOFIL, Phase
sensitive NOESY (235(F 5 AHEE (Fig. 63) 725 10 (700 A F LI eq il TH 5 & 7 L. 'H NMR

BT D7) T ERIND 6&@7]@@ 1% ax BLiE CToh 2 F 4 {5 L7oA5 R, compound 28 15 6
NEDIKEEIE & 3 NLITHEE T DK _HAE AT NE T & 72D cis (K CTH D LR TEZ &)
bR ST,

—75. compound 29 2O\ T, *C . 'H i NMR 2 compound 28 & L < El7= 3 7 /L 23 B
SN, T Y a IO, compound 28 Tl 6 fLD/KF% 3.41 ppm (1H, dd, J = 11.3, 4.2 Hz)
T ax BLiE CTdH > 7= DIZx L, compound 29 TiX 6 2D 7K 3.59 ppm (1H, dd, J=5.7,2.6 Hz) 1% eq
BLECTH LR EENALNZT2D, compound29 D7 7 U 2 1% compound 28 D Z 41 & AR FME
ROBRICH 5 L HERI L 7=, 2D-NMR (H-H COSY, HMBC) I[ZB W TR S -4 % . Fig. 65
(RT & ITHEN L 7MiE 2 R 5 O TH Y . S I, PSNOESY (231F 240 (Fig. 67) 7
510MED A FNAIEN eqiLETHH EREL, HNMRIZBIT D W v 7Y o ZEEND 6 fLodk
FideqBiliE CTHLFEEZHZE L. compound 29 IX trans K, T 725 3R*, 6S*ThHDH LIRE LT,
M SLARBLE IZ DWW IR BIEREI R CTh 5,

PLEX Y| compound 28 } U compound 29 D& 2 Z 414 Fig.61, 64 O X 9 ITIRE LTz,
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9 2 1 Amorphous Powder

[a]Z +19.7 (c = 0.15, MeOH)

8 10 IR vmax (film) cm™: 3393, 2928, 1604, 1364,

OH 1267, 1237, 1073, 1029, 985, 829
HR-ESI-MS (negative)

(o] '
HOasonw“ m/z: 411.1323 [M—H]"

OH (calcd for CigH27040S: 411.1319)
Fig. 61 Structure and Physical data of Compound 28

H o— H
Important H-H COSY Correlations

H——XC
Important HMBC Correlations

Fig. 62 Important H-H COSY and HMBC correrations of Compound 28

HY \H

Important PSNOESY Correlations
Fig. 63 Important Phase sensitive NOESY correrations of Compound 28

&3



Table 31 °C and "H NMR data for Compound 28

3¢ and "H NMR (150 MHz and 600 MHz, CD30D)

Position 3c 'H
1 11.5 t 5.03 (1H, dd, J = 18.1, 0.8 Hz)
4.95 (1H, dd, J=11.3, 0.8 Hz)
2 147.5 d 5.96 (1H, ddd, J = 18.1, 11.3, 1.1 Hz)
3 749 s -
4 33.7 t 2.16 (1H, ddd, J = 13.9, 4.0, 3.6 Hz, eq)
1.58 (1H, dddd, 13.9, 13.8, 4.0, 1.1 Hz, ax)
5 25.7 t 1.98 (1H, dddd, J=11.6, 4.2, 4.0, 4.0 Hz, eq)
1.80 (1H, dddd, J = 13.8, 13.2, 11.3, 4.0 Hz, ax)
6 85.9 d 3.41 (1H, dd, J = 11.3, 4.2 Hz, ax)
7 77.2 S -
8 20 q 1.20 (3H, s)
9 301 g 1.25 (3H, s)
10 323 g 111 (3H, s)
Glc1' 1060 d 436 (1H, d, J = 7.9 Hz)
2 75.4 d 3.24 (1H, dd, J=9.1, 7.9 Hz)
3 769 d 3.63 (1H, dd, J=9.1, 8.9 Hz)
4 778 d 4.09 (1H, dd, J = 9.8, 8.9 Hz)
5 76.1 d 3.40 (1H, ddd, J=9.8, 5.7, 2.2 Hz)
6’ 62.6 t 3.88 (1H, dd, J=12.5, 2.2 Hz)
3.74 (1H, dd, J=12.5, 5.7 Hz)
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9 2 1 Amorphous Powder

[a]5 —24.2 (¢ = 0.10, MeOH)

IR vimax (film) cm™: 3307, 2973, 1650, 1367,
1367, 1260, 1231, 1081, 1029, 984, 826

8 10

OH

o HR-ESI-MS (negative)
H°3S?| o 1_0 m/z: 411.1322 [M-H]
(calcd for CigH27040S: 411.1319)

OH

Fig. 64 Structure and Physical data of Compound 29

H o— H
Important H-H COSY Correlations

H—XC
Important HMBC Correlations

Fig. 65 Important H-H COSY and HMBC correrations of Compound 29 in CD;0D

Table 32 °C and 'H NMR data for Compound 29 in CD;0D
3¢ and "H NMR (150 MHz and 600 MHz, CDs0D)

Position 3¢ 'H
1 1111 t 5.07 (1H, dd, J=17.9, 1.1 Hz)
495 (1H, dd, J=10.8, 1.1 Hz)
2 1484 d 5.94 (1H, ddd, J = 17.9, 10.8 Hz)
3 752 s -
4 292 t 1.91 (1H, m)
1.71 (1H, m)
5 211t 1.91 (1H, m)
1.85 (1H, m)
6 77.5 d 3.59 (1H, dd, J=5.7, 2.6 Hz, eq)
7 766 s -
8 284 g 1.25 (3H, s)
9 270 g 1.24 (3H, s)
10 306 g 1.20 (3H, s)
Glc 1’ 101.2 d 435 (1H,d, J=7.9 Hz)
2 751 d 3.31 (1H, m)
3 770 d 3.67 (1H, dd, J = 9.0, 9.0 Hz))
4 78.1 d 411 (1H, dd, J=9.9, 9.0 Hz)
5 76.3 d 3.38 (1H, ddd, J=9.9, 5.7, 2.2 Hz)
6’ 62.8 t 3.89 (1H, dd, J=12.2, 2.2 HZ)

3.72 (1H,dd, J=12.2, 5.7 Hz)
m: multiplet or overlapped signals

&5



H——C
Important HMBC Correlations

Fig. 66 HMBC correrations in CsDsN of Compound 29 in CsDsN

H¥Y NH

Important PSNOESY Correlations

Fig. 67 Important Phase sensitive NOESY correrations of Compound 29 in CsDsN

Table 33 "*C and '"H NMR data for Compound 29 in CsDsN
3C and "H NMR (150 MHz and 600 MHz, CsDsN)

Position 3c 'H
1 1103 ¢ 5.06 (1H, m)
4.94 (1H, m)
2 148.0 d 6.00 (1H, dd, J=17.8, 10.8 Hz)
3 735 s -
4 28.8 t 2.06 (1H, ddd, J = 14.0, 9.6, 4.5 Hz, ax)
1.68 (1H, m, eq)
5 209 t 1.96 (2H, m)
6 771 d 3.71 (1H, dd, J = 5.3, 3.8 Hz, eq)
7 749 s -
8 284 g 1.28 (3H, s)
9 269 q 1.37 (3H, s)
10 302 gq 1.15 (3H, s)
Glc 1’ 1017 d 478 (1H,d, J=7.8 Hz)
2 750 d 3.96 (1H, dd, J=9.3, 7.8 Hz)
3 76.3 d 5.24 (1H, dd, J = 9.3, 9.3 Hz))
4 772 d 443 (1H, dd, J=9.5, 9.3 Hz)
5 76.3 d 3.80 (1H, ddd, J=9.5, 3.5, 1.9 Hz)
6 62.0 t 451 (1H, dd, J=12.7, 3.5 Hz)

4.36 (1H, dd, J=12.7, 1.9 Hz)
m: multiplet or overlapped signals
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%31 FHALE Y Compound 30 & X Compound 31 D

Compound 30 }z T} compound 31 4 FRUF. HR-ESI-MS L U | 312 CieHp7040S L P L7-, BC
NMR (Table 34, 35) (ZBF 25 14 KO 7 F LD H 5 6 Kl compound 27-29 DFEE /3 D & L < ELT
W2 H 5, compound 30 K2 OF compound 31 1% compound 27-29 & [FIERIZ, 4 (LICHEfR= AT L%
A7 % glucopyranose % & DER &G & L TR L HEHI L 72,

BCNMRIZBWTHZ < & 7 3T nEh 10K TH U | £ 7= compound 28 } T compound 29
ETIINT T RMUTWEEmENLT 7Y aNIE ) TN THD & ?E?E'J L7z L2L72 5,
compound 28 } O} compound 29 (235 TELIH S LB R 135 A Lo RBICHKRT H 0 7 F 1
1L 74.9 ppm, 77.2 ppm, 859 ppm, & L <X 75.2 ppm. 76.6 ppm, 77.5 ppm ‘(“3?)07”: WXLy
compound 30 TiL 80.3 ppm, 84.5 ppm, 85.3 ppm, compound 31 Ti¥ 80.8 ppm, 84.9 ppm, 86.9 ppm
ERORIEBEE Y 7 M T AR EENR LN, 2?95, compound 30 IOV T PC, 'H W NMR
ARY RV ERRGT LTRSS, compound 30 O 7 7 U = U EROAEREIL Fig. 68 12”83 X 9 et Th
HEHEM LTz, ZOZLZC . HENMRIZBIFLT 7V avifiosr Iy 7 bas, HiEEL
7= compound 30 @ glucopyranose @ 4 [z 7 U — DR HE T H 5 (3S,6R)-cis-linalool-3,6-oxide
B-D-glucopyranoside®” D & k< —FH L7z Z &b b LR Sz, & 512, 2D-NMR (H-H COSY,
HMBC) (2B W TS -/ . Fig. 69 I3 & 5 ICHERI L 72 fiE % R4 2 b0 Th o7z
Z 25, compound 30 O -HIEE 1X(3S,6R)-cis-linalool-3,6-oxide S-D-glucopyranoside % %9 %
glucopyranose @ 4 (AZHREEFEN T AT UFES LT bDOTH D EIRE LT,

T 7 3 RO SARIZ OUNTIE(3S,6R)-cis-linalool-3,6-oxide B-D-glucopyranoside & °C . 'H i
NMR ([ZBF L7 I V7 bRELS —ET52F00 35, 6R THDHLERELL, ZOHFIT,
PSNOESY (Fig. 70) (28T 6 {_LO)7K7ﬁ E10NEDAFIVEE DRITHBER L ONTZENDL, 6L
DRFEH & 3NTHE AT 2 K ERE AT 23 A T & 72 5 cis (R Th 2 F1 R SN FEN L D
XFFENT,

—77. compound 31 {5\ T 2D-NMR (H-H COSY. HMBC) ZlliE L= & = 5. Fig 72 lo73 &
I ZFERI MBI = 7= Z & )25 compoudn 31 X compound 30 & [A] U FifiE Th b & RE LT,
S 51T, PSNOESY (Fig. 74) IZBWWT 6 fLDKFE & 2 ALDKFE L ORNZFEREN R e FHN G,
compound 29 | trans 1, §72 5 3R* 6R* T D L RE Lz, MEXINLARELE 2DV TIEBIEMR
AR TH D,

PLEX Y compound 30 } U compound 31 D& % Z 114 Fig.68, 71 O X 9 ITIRE LTz,
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Amorphous Powder

[a]? —12.8 (c = 0.40, MeOH)

IR vimax (film) cm™: 3303, 2976, 2942, 1650,
1457, 1370, 1231, 1082, 1034, 984, 819
HR-ESI-MS (negative)

m/z: 411.1327 [M-H]"

(calcd for CigH27040S: 411.1319)

Fig. 68 Structure and Physical data of Compound 30

H —H
Important H-H COSY Correlations

H——C
Important HMBC Correlations

OH

Fig. 69 Important H-H COSY and HMBC correrations of Compound 30

HY NH

Important PSNOESY Correlations

Fig. 70 Important Phase sensitive NOESY correrations of Compound 30
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Table 34 °C and '"H NMR data for Compound 30

3C and "H NMR (100 MHz and 400 MHz, CD30D)

Position 3¢ 'H
1 112.0 t 5.21 (1H, dd, J=17.5, 1.5 HZ)
4.98 (1H, dd, J = 10.8, 1.5 Hz)
2 145.5 d 6.00 (1H, dd, J=17.5, 10.8 Hz)
3 845 s -
4 387 ¢ 1.89 (1H, m)
1.81 (1H, m)
5 281 t 2.00 (1H, m)
1.87 (1H, m)
6 853 d 4.08 (1H.t, J= 7.1 Hz)
7 80.3 s -
8 235 g 1.26 (3H, s)
9 328 g 123 (3H, s)
10 259 g 1.29 (3H, s)
Glc 1" 982 d 461 (1H, d, J = 7.8 Hz)
2 75.4 d 3.25(1H, dd, J=9.2, 7.8 Hz)
3 76.8 d 3.68 (1H, dd, J=9.2, 9.0 Hz))
4’ 77.8 d 413 (1H, dd, J=9.8, 9.0 Hz)
5 76.1 d 3.39 (1H, ddd, J = 9.8, 5.3, 2.4 Hz)
6’ 62.6 t 3.84 (1H, dd, J=12.5, 2.4 Hz)

3.73 (1H, dd, J=12.5, 5.3 Hz)
m: multiplet or overlapped signals
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2 1 Amorphous Powder
A [a]3+3.23 (c = 0.31, MeOH)

OH 8 L8R 3RV IR vinax (film) cm™: 3404, 2975, 1650, 1456,
o ﬁ\\\\‘ o’ 7, 1370, 1256, 1234, 1078, 1028, 985, 817
HO5;SO 10 10 HR-ESI-MS (negative)
HO oH . m/z: 411.1325 [M-H]

(calcd for CigH27040S: 411.1319)
Fig. 71 Structure and Physical data of Compound 31

OH
H o— H
HO,SO Important H-H COSY Correlations
HO H—XC

Important HMBC Correlations
Fig. 72 Important H-H COSY and HMBC correrations of Compound 31 in CD;0D

Table 35 °C and 'H NMR data for Compound 31 in CD;0D
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 112.2 t 5.22 (1H, dd, J=17.3, 1.5 Hz)
4.95 (1H, dd, J=10.8, 1.5 Hz)
2 1449 d 5.94 (1H, ddd, J = 17.3, 10.8 Hz)
3 849 s -
4 381 1.91 (1H, m)
1.74 (1H, m)
5 281t 1.92 (1H, m)
1.84 (1H, m)
6 869 d 4.01 (1H,t, J=7.0Hz)
7 808 s -
8 237 g 122 (3H, s)
9 211 g 1.25 (3H, s)
10 29 q 1.33 (3H, s)
Glc 1’ 986 d 455 (1H,d, J=7.9Hz)
2 751 d 3.25(1H,d, J=9.2, 7.9 Hz)
3 76.7 d 3.68 (1H, dd, J=9.2, 9.0 Hz))
4 78.0 d 413 (1H, dd, J=9.9, 9.0 Hz)
5 76.1 d 3.39 (1H, ddd, J=9.9, 5.3, 2.2 Hz)
6’ 62.6 t 3.84 (1H, dd, J=12.2, 2.2 HZ)

3.73 (1H, dd, J=12.2, 5.3 Hz)
m: multiplet or overlapped signals
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OH

HO,;SO H—XC
Important HMBC Correlations
Fig. 73 HMBC correrations of Compound 31 in CsDsN
HY \H
Important PSNOESY Correlations
Fig. 74 Important Phase sensitive NOESY correrations of Compound 31 in CsDsN
Table 36 *C and '"H NMR data for Compound 31 in CsDsN
3C and "H NMR (100 MHz and 400 MHz, CsDsN)
Position BC 'H
1 1115 ¢ 5.28 (1H, dd, J=17.4, 1.7 Hz)
5.00 (1H, m)
2 1444 d 5.90 (1H, dd, J=17.4, 10.6 Hz)
3 83.5 s -
4 373 t 1.74 (1H, m)
1.57 (1H, m)
5 269 t 1.90 (1H, m)
1.85 (1H, m)
6 848 d 4.05(1H,dd, J=7.2,6.8 Hz)
7 79.2 s -
8 226 ¢ 1.33 (3H, s)
9 232 ¢ 1.42 (3H, s)
10 268 ¢ 1.30 (3H, s)
Glc 1 984 d 4.98 (1H, m)
2' 75.0 d 3.98 (1H, dd, J=8.9, 7.9 Hz)
3 76.3 d 5.18 (1H, dd, J=9.1, 8.9 HZz))
4' 769 d 4.36 (1H, dd, J=9.1, 8.7 Hz)
5 758 d 3.74 (1H, m)
6’ 618 t 447 (1H,dd, J=12.7, 2.1 Hz)

3.73 (1H, brd, J=12.7 Hz)
m: multiplet or overlapped signals
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B4 TH HHRALE Y Compound 32 D1

Compound 32 #4313 (X, HR-ESI-MS LV, |2 C3HpuO4 EIRE LTz, REEN 13 THDHZ
&, C NMR (Table 37) 128\ T 44.9 ppm D 4 #fRFE, 4 DD A F)VIEDIFER E D5 compound
32 | megastigmane ‘BH& & AT 5 LHEHI L7z, ZDfth, 320 2 fKEEILE 1 DD 3 FokERIE D7
TEDSRIER ST, K0 3R 21T 9 7212 2D-NMR (H-H COSY .HMBC) ZHlliE L7 & 2 A,
Fig. 76 12~ 7 K O (ZHHBABLI S 72 Z &7 5. compound 32 D FifitE & 4 Fig. 75 D X 5 IZRGE
L7,

FAXFSLAREL &2 DUV T 2D /KFE 3.47 ppm (1H, d, J=9.7 Hz) & 3 /707K 3.58 ppm (1H, ddd,
J=11.5,9.7,51Hz) 739.7Hz\ZH v 7V > T L TWBHENS 2L O OKFEITaxFliE, F7=.
4 2.7k 1.70 ppm (1H, ddd, J = 12.6, 5.1, 4.0 Hz, eq) X 1.50 ppm (1H, ddd, J=13.1, 12.6, 11.5 Hz,
ax) & 5Nk 1.98 ppm (1H, dqd, J=13.1,6.8,40Hz) 7340Hz & 13.1Hz ThH v 7V 7 LT
WDHENS SALOKED ax BLETHDH ERE L, 2 (R 3 fLOKEER L 13 (10 A F VTS
R TCeqflETHD ERE LT, 52, PSNOESY (Fig, 77) 2B W T ax FLETH D 11 fLd A F
NI L TR E ORITHBEN R ONTZHEND 6 (fOKEBEEIT ax BLE TH D LIRE LTz,

MEXSARBLEIZ DWW TR R E v & v —IEIZ L Y BFT 217 5 72, Compound 32 D R } U S-MTPA
T AT VIR (Compounds 32a, 32b) %1%, Maf L7-fE%E (Fig. 78). 35S, 9R TH D LE L, RkD
FAXHALE 25 F 2. compound 32 DiffikfELiE L 2S, 3S, 5R., 6R, 9R ThH D LPhE LT,

LLEJE Y . compound 32 D% Fig. 75 O K 9 IZIRE LT,
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Amorphous Powder

[0]*+3.23 (c = 0.31, MeOH)

IR vmax (film) cm™: 3383, 2972, 2934, 2878, 1456, 1368,
1137, 1066, 1031, 980

HR-ESI-MS (positive) m/z: 267.1560 [M+Nal*

(calcd for Cy3H2404Na: 267.1566)

Fig. 75 Structure and Physical data of Compound 32

H o— H
Important H-H COSY Correlations

H——C
Important HMBC Correlations

Fig. 76 Important H-H COSY and HMBC correrations of Compound 32

Table 37 °C and 'H NMR data for Compound 32
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3¢ 'H
1 449 s -
2 790 d 3.47 (1H, d, J = 9.7 Hz, ax)
3 717 d 3.58 (1H, ddd, J = 11.5, 9.7, 5.1 Hz, ax)
4 378 t 1.70 (1H, ddd, J = 12.6, 5.1, 4.0 Hz, eq)
1.50 (1H, ddd, J = 13.1, 12.6, 11.5 Hz, ax)

5 347 d 1.98 (1H, dqd, J = 13.1, 6.8, 4.0 Hz, ax)
6 80.0 s -
7 1338 d 5.58 (1H, dd, J = 15.9, 1.1 Hz)
8 1356 d 5.71 (1H, dd, J = 15.9, 5.9 Hz)
9 69.2 d 4.30 (1H, qdd, J= 6.4, 5.9, 1.1 Hz)

10 241 q 1.25 (3H, d, J = 6.4 Hz)

11 178 q 0.87 (3H, s)

12 215 g 0.96 (3H, s)

13 161 q 0.79 (3H, d, J = 6.8 Hz)
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H¥ \H
Important PSNOESY Correlations
Fig. 77 Important Phase sensitive NOESY correrations of Compound 32

+0.05 +0.04

11 12 OMTPA
2 O
S 0,03

N
K

9 +0.00
+0.03 +0.05
+0.00..

aw
MTPAOY v
0.11
Coog 006

Ao Values are in ppm (Js-0g)

Fig. 78 Result with the modified Mosher’s method for Compounds 32a and 32b
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5 5 IH HHRALE Y Compound 33 D1

Compound 33 #4313 (X, HR-ESI-MS £V, |2 C3HpuO4 EIRE LTz, REEN 13 THDHZ
&, C NMR (Table 38) 123\ T 34.6 ppm D 4 #fRFE, 4 DD A F)VILDIFER E D6 compound
33 |¥ compound 32 & [Flff megastigmane ‘BAS & AT 5 EHEM L=, Z DM, 3 5D 2 fokEgik & 1
DD 3 FRKEEIEDIFLENRIE S LT, £V FEMZR MG 21T 9 72912 2D-NMR (H-H COSY . HMBC)
ZPELT2E Z A, Fig 80 IZRT K O ITHENBII SN Z &2, compound 32 DG %
Fig. 78 O L 9 IZIRIE LT,

FAF SEARECE I Z OV T, 3 (LD /KFE 3.52 ppm (1H, ddd, J=11.7, 9.8, 43 Hz) & 4 ik 3.16
ppm (1H,d, J=9.8 Hz) 98 Hz (ZH v 7'V T L TWDHHEMND I 4LOKFEIT ax ALE T
HDHEWREL, 3ML PN OKEEHIT eq BLiE TH D & PRE LTZ, &5, PSNOESY (Fig. 81) (2
BWTIALOKFEE 132D A F VML ORNTHBENBR ST Z L2025 13 (LD A F /UM ax i
B, b SMOKBEEILeqFlE TH D LRET D LT, ax BLETH D 4LOKFE L 6 LD
KFE ax BLiETH D 1 LD A TFNHEE TALOKFE L DRIZENENAHBER RS- FN D 6 LD
AKFEIFax BLETH D LRE LT,

MEXSLARBLE I Z DWW TR BT v & v —1EIC L Y BFt 217 - 72, Compound 33 @ R J U S-MTPA
T AT LK (Compounds 33a, 33b) #15F, et L7=#5E (Fig, 82). 45, 9R TH 2 LEL, mikd
FAXHALE 25 £ 2 . compound 33 Dk ALE L 3R, 45, 55, 6R, 9R TH D LPiE LT,

VL EJE Y | compound 33 D% Fig. 79 O K 9 IZIRE LT,
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Amorphous Powder

[a]*-12.7 (c = 0.07, MeOH)

IR vimax (film) cm™: 3363, 2966, 1651, 1457, 1392, 1127,
1078, 1044, 980

HR-ESI-MS (positive) m/z: 267.1367 [M+Nal"

(calcd for Cy3H2404Na: 267.1566)

Fig. 79 Structure and Physical data of Compound 33

H o— H
Important H-H COSY Correlations

H——XC
Important HMBC Correlations

Fig. 80 Important H-H COSY and HMBC correrations of Compound 33

Table 38 °C and 'H NMR data for Compound 33
3¢ and "H NMR (150 MHz and 600 MHz, CDs0D)

Position 3¢ 'H

1 346 s -

2 486 t 1.73 (1H, dd, J = 12.9, 4.3 Hz, eq)

1.32 (1H, dd, J = 12.9, 11.7 Hz, ax)

3 69.7 d 3.52 (1H, ddd, J = 11.7, 9.8, 4.3 Hz, ax)
4 844 d 3.16 (1H, d, J = 9.8 Hz, ax)

5 767 s -

6 60.8 d 1.87 (4H, d, J = 9.8 Hz)
7 1259 d 5.66 (1H, ddd, J = 15.1, 9.8, 0.9 Hz)
8 1412 d 5.60 (1H, dd, J = 15.1, 5.3 Hz)
9 69.0 d 4.26 (1H, qdd, J = 6.4, 5.3, 0.9 Hz)

10 237 g 1.25 (3H, d, J = 6.4 Hz)

11 178 q 0.96 (3H, s)

12 215 g 0.89 (3H, s)

13 161 q 1.15 (3H, s)



HY NH

Important PSNOESY Correlations

Fig. 81 Important Phase sensitive NOESY correrations of Compound 33

-0.14 -0.01
11 12 OMTPA

Ao Values are in ppm (Js-0g)

Fig. 82 Result with the modified Mosher’s method for Compounds 33a and 33b
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o6 H HHRALAE Y Compound 34 D1

Compound 34 D4y 7%, HR-ESI-MS L ¥ | 31T Cu3HegOs & 37E L 7=, “C NMR (Table 39) {2
BWTHEICHRT 2 LHERMISN D 7T 2/, AF AT ATIVICHERT L EHERIEND T
TN ARKBHIEI, ZNHERLS ERFEEN 30 THDHZ DT 7Y a3 triterpene T 5
EHERI L7, 512, 'THNMRICE W THEI Sz 6 D0 A F /LK 1.24 ppm (3H, 5). 1.08 ppm (3H,
s). 1.01 ppm (3H, s), 0.99 ppm (3H, s), 0.93 ppm (3H, s). 0.89 ppm (3H,s) (LT X T > L v T
& > 724575 oleanane M triterpene T % & HER L7=, £ o, PC, "H il NMR 227 kL X |
O ZHRE G, 1 DDOHRF I 150 1 FKBREDFENR R ENTZ, ZhbDRM%
BE x, fie OSCEMEE iR L2 25, BEEMEA & LT CICHEEEL TV /2 compound 39
DTN v RGN A F AT AL LTCIE TH D L IRE LT,

LLEX Y | compound 34 D1 % Fig. 83 D L 9 IZIRIE LT,
30

27

I\:I-IeOOOC 0] Amorphous Powder
2o 1.0 ., [a]+13.1 (¢ = 1.46, MeOH)
OH o o4 23 IR vinax (film) cm™: 3388, 2937, 1716, 1698,
1651, 1458, 1339, 1076, 1010, 756
HO 0 OH HR-ESI-MS (positive) m/z: 847.4446 [M+Na]"
HO Ol'ilu (calcd for C43H68015Na: 8474450)
Fig. 83 Structure and Physical data of Compound 34
30 %29
4 al8
OOH
g | 28
N %;
MeOOC

OH 247 | 28 H —H
/w Important H-H COSY Correlations
HO OH
HO o H——C

OH Important HMBC Correlations

Fig. 84 Important H-H COSY and HMBC correrations of Compound 34
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Table 39 °C and "H NMR data for Compound 34
3C and "H NMR (150 MHz and 600 MHz, CsDsN)

66

Position 3c H Positon  '*C H
1 386 t 1.46 (1H, m) 21 34.2 t 1.43 (1H, m)
0.94 (1H, m) 1.20 (1H, m)
2 26.0 t 2.19 (1H, m) 22 33.2 t 2.04 (1H, m)
1.99 (1H, m) 1.81 (1H, m)
3 827 d 4.19 (1H, dd, J = 11.5, 3.9 Hz, ax) 23 64.6 t 4.37(1H d, J— 11.1 Hz)
4 436 s - 3.75 (1H, d, J = 11.1 Hz)
5 480 d 1.60 (1H, m) 24 13.4 q 1.07 (3H, s)
6 182 t 1.72 (1H, m) 25 16.0 q 0.90 (3H, s)
1.34 (1H, m) 26 174 q 1.01 (3H, s)
7 329 t 1.58 (1H, m) 27 26.2 q 1.23 (3H, s)
1.26 (1H, m) 28 180.2 s -
8 397 s - 29 33.3 q 0.93 (3H, s)
9 480 d 1.73 (1H, m) 30 23.8 q 1.00 (3H, s)
10 36.8 s - GIcA1 1043 d 5.18 (1H, d, J = 7.3 Hz)
11 238 t 1.92 (2H, m) 2 83.2 d 4.25 (1H, m)
12 1226 d 5.46 (1H, t, J = 3.2 Hz) 3 77.6 d 422 (1H m)
13 1448 s - 4 72.7 d 4.40 (1H, m)
14 420 s - 5’ 77.6 d 4.40 (1H, m)
15 283 t 2.14 (1H, m) 6 1705 s -
1.12(1H dt, J = 13.0, 3.1 Hz) COOCH;  52.0 q 3.70 (3H, s)
16 238 t 2.07 (1H, m) Glc1”  105.9 d 5.41 (1H, d, J = 8.0 Hz)
1.93 (1H, m) 2" 76.8 d 4.14 (1H, dd, J = 8.8, 8.0 Hz)
17 466 s - 3" 78.1 d 4.25 (1H, m)
18 422 d 3.28 (1H, dd, J = 13.5, 4.3 Hz) 4" 71.4 d 4.30 (1H, dd, J = 9.4, 9.3 Hz)
19 464 t 1.78 (1H, m) 5" 78.4 d 3.93 (1H, ddd, J = 9.4, 4.2, 2.9 Hz)
1.28 (1H, m) 6" 62.6 t 451 (1H, dd, J = 11.6, 2.9 Hz)
20 31.0 s - 4.45 (1H, dd, J = 11.6, 4.2 Hz)



o5 2 Fi HRULEIZHONT

R RBOMBETT U 7 SR Y L LT U TR EEE O 1-7F ) — VARG L0 5 FEOBE
F{EA %) compounds 35-39 (Fig. 85) % HiffE L 7=,

H 0\\\\\\“

H o\\\\\\\-

Cpd 37

HOOC
HON 0
[o]

OH
How OH
HO

OH
Cpd 39

Fig. 85 Structures of Compounds 22-26
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1 HEZ%N monoterpene MDA&IE

NMR A7 L% SCHRME & el d2 Z L2 X W, compound 35 1%(3S,65)-cis-Inalool-3,7-oxide
B-D-glucopyranoside®” T % & [FlE L 7=,

10

cico™
Amorphous Powder

[a]Z -15.0 (¢ = 0.16, MeOH)
Ref.) [a]® —4.1 (¢ = 0.41, MeOH)*"

Fig. 86 Structure and Physical data of Compound 35

Table 40 °C and 'H NMR data for Compound 35
3¢ and "H NMR (100 MHz and 400 MHz, CDs0D)

Position B¢ 'H
1 111.5 t 5.03 (1H, dd, J = 18.0, 0.8 Hz)
4.98 (1H, dd, J=11.1, 0.8 Hz)
2 1475 d 5.97 (1H, ddd, J = 18.0, 11.1, 1.1 Hz)
3 749 s -
4 33.8 t 2.16 (1H, ddd, J = 13.9, 3.8, 3.6 Hz, eq)
1.57 (1H, dddd, 13.9, 13.7, 3.8, 1.1 Hz, ax)
5 258 t 1.98 (1H, m, eq)
1.80 (1H, dddd, J = 13.7, 11.5, 11.4, 3.6 Hz, ax)
6 858 d 3.41 (1H, dd, J = 11.4, 4.4 Hz, ax)
7 77.2 S -
8 21 q 1.20 (3H, s)
9 301 g 1.26 (3H, s)
10 323 g 111 (3H, s)
Glc 1’ 106.3 d 433 (1H,d, J=7.9 Hz)
2 754 d 3.14 (1H, dd, J=9.4, 7.9 HZ)
3 782 d 3.31 (1H, m)
4 717 d 3.31 (1H, m)
5 778 d 3.31 (1H, m)
6’ 62.9 t 3.85(1H, dd, J =11.8, 2.0 Hz)

3.35(1H, dd, J = 11.8, 5.4 Hz)
m: multiplet or overlapped signals
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arianllife Yiew =4

o2 FE

HEZN megastigmane (D1 18

NMR 2L’ L% SCEME & belged™ % & 210, HPLC 12 X 29047 P %47 - 75 5. compound 36
12(3S,5R,65,9R)-3,6-dihydroxy-5,6-dihydro- S-ionol,”*** | compound 37 13 Alangionoside AT % & [

E LT,
— 5.

11

\\\““
HO

NMR A~ 7 kb Z CERME & i+ 2 312 X Y . compound 38 (%
(2R,3R,5R,65.,9R)-3-hydroxy-5,6-epoxy-S-ionol-2-O-B-D-glucopyranoside ** T % & [FlE L 7=,

12

S
N
N
s

-lII||||o
I

Amorphous Powder
[a]® —11.9 (c = 1.35, MeOH)
Ref.) [a]® —21.5 (c = 2.98, MeOH)**

Fig. 87 Structure and Physical data of Compound 36

Table 41 °C and 'H NMR data for Compound 36
3¢ and "H NMR (150 MHz and 600 MHz, CDs0D)

Position B¢ 'H
1 405 s -
2 459 t 1.65 (1H, dd, J = 12.1, 11.7 Hz, ax)
1.40 (1H, dd, J = 12.1, 4.5 Hz, eq)
3 675 d 3.80 (1H, dddd, J = 11.9, 11.7, 4.5, 4.5 Hz, ax)
4 399 ¢ 1.68 (1H, ddd, J = 12.1, 4.5, 4.2 Hz, eq)
1.40 (1H, dd, J = 12.1, 11.9 Hz, ax)
5 354 d 1.93 (1H, ddd, J = 12.1, 6.8, 4.2 Hz, ax)
6 781 s -
7 1338 d 5.55 (1H, d, J = 15.7 Hz)
8 1355 d 5.52(1H,dd J157 6.0 Hz)
9 69.2 d 4.29 (1H, qd, J = 6.4, 6.0 Hz)
10 241 q 1.24 (3H, d, J = 6.4 Hz)
11 252 q 0.97 (3H, s)
12 258 ¢ 0.89 (3H, s)
13 164 g 0.81(3H, d, J=6.8 Hz)

m: multiplet or overlapped signals

102



Amorphous Powder
[a]5 -16.0 (c = 0.53, MeOH)

HO\\\\\\\-
Ref.) [o]% —6.9 (c = 1.30, MeOH)*

Fig. 88 Structure and Physical data of Compound 37

Table 42 °C and "H NMR data for Compound 37
3C and "H NMR (100 MHz and 400 MHz, CDs0D)

Position 3c 'H
1 406 s -
2 46.0 t 1.65 (1H, dd, J=12.1, 11.7 Hz, ax)
1.40 (1H, dd, J=12.1, 4.5 Hz, eq)
3 67.5 d 3.80 (1H, dddd, J = 11.9, 11.7, 4.5, 4.5 Hz, ax)
4 40.0 t 1.68 (1H, ddd, J=12.1, 4.5, 4.2 Hz, eq)
1.40 (1H, dd, J=12.1, 11.9 Hz, ax)
5 354 d 1.93 (1H, ddd, J=12.1, 6.8, 4.2 Hz, ax)
6 783 s -
7 1358 d 5.55 (1H, d, J = 15.7 HZz)
8 133.8 d 5.52 (1H, dd, J 15.7, 6.0 Hz)
9 78.0 d 4.29 (1H, qd, J=6.4, 6.0 Hz)
10 253 gq 1.24 (3H,d, J=6.4 Hz)
1 263 g 0.97 (3H, s)
12 166 g 0.89 (3H, s)
13 164 ¢ 0.81 (3H, d, J=6.8 Hz)
Glc 1 1026 d 434 (1H, d, J=7.7 Hz)
2 755 d 3.18 (1H, dd, J = 8.6, 7.7 Hz)
3 782 d 3.34 (1H, m)
4 716 d 3.34 (1H, m)
5 78.0 d 3.21 (1H, ddd, J=9.3, 5.3, 2.4 Hz)
6 627 t 3.82 (1H, m)

3.66 (1H, dd, J = 11.9, 5.3 Hz)
m: multiplet or overlapped signals
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Amorphous Powder

[a]® —74.4 (c = 0.09, MeOH)

Ref.) [o]® —82.5 (¢ = 0.325, MeOH)*
HR-ESI-MS (positive) m/z: 427.1936 [M+Na]"
(calcd for Cy3H3,09Na: 427.1939)

Fig. 89 Structure and Physical data of Compound 38

Table 43 °C and '"H NMR data for Compound 38
3C and "H NMR (150 MHz and 600 MHz, CDs0D)

Position 3c 'H
1 417 S -
2 924 d 3.15 (1H, d, J = 9.8 Hz, ax)
3 66.6 d 3.62 (1H, ddd, J = 10.0, 9.8, 5.3 Hz, ax)
4 39.6 t 2.39 (1H, dd, J=14.6, 5.3 Hz, eq)
1.75 (1H, dd, J = 14.6, 10.0 Hz, ax)
5 67.0 s -
6 7141 s -
7 1258 d 5.89 (1H, dd, J=15.5, 1.1 Hz)
8 139.2 d 5.67 (1H, dd, J 15.5, 6.0 Hz)
9 686 d 4.29 (1H, dqd, J=6.8, 6.0, 1.1 Hz)
10 238 q 1.22 (3H,d, J=6.8 Hz)
1 184 g 1.01 (3H, s)
12 268 g 1.27 (3H, s)
13 19.7 ¢ 1.16 (3H, d, J=6.8 Hz)
Glc1’ 106.6 d 4.30 (1H, d, J=7.8 Hz)
2 754 d 3.24 (1H, dd, J=9.1, 7.8 Hz)
3 7824 d 3.35 (1H, m)
4 7136 d 3.30 (1H, m)
5 7815 d 3.32 (1H, m)
6’ 62.5 t 3.85(1H, dd, J=11.9, 1.9 Hz)

3.65 (1H, dd, J =11.9, 5.7 Hz)
m: multiplet or overlapped signals
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W3 E WEHN triterpene DA% 1

NMR A X7 b Z XHEE & i+ %5 2 &1 XY [ compound 39 I
3-0-[ f-D-glucopyranosyl-(1—>2)--D-glucuronopyranosyl]hedragenin®’ T& % & [FE L1, [FMLA%IE
mixture & L COREFD 1 HLOATHY | SENYIOHEERE & 725,

30 \\29

3 LD

(0] 24 ” 23
Hoﬂ/ OH
HO

qn
OH

Amorphous Powder
[0]%+15.5 (¢ = 0.55, MeOH)

Fig. 90 Structure and Physical data of Compound 39

Table 44 °C and 'H NMR data for Compound 39
3C NMR (150 MHz, CsDsN)

Position 3¢ Position 3c Position 3c
1 38.6 t 16 23.8 t GIcA1’ 104.1 d
2 26.0 t 17 46.7 S 2 834 d
3 825 d 18 42.2 d 3 77.9 d
4 436 s 19 46.4 t 4 73.1 d
5 48.1 d 20 31.0 S 5 77.3 d
6 18.2 t 21 34.2 t 6’ n.d.
7 329 t 22 33.2 t Glc 1" 106.0 d
8 398 s 23 64.9 t 2" 76.9 d
9 480 d 24 13.5 q 3" 78.1 d
10 369 s 25 16.0 q 4" 71.4 d
11 23.8 t 26 17.5 q 5” 78.4 d
12 1226 d 27 26.2 q 6" 62.6 t
13 1448 s 28 180.2 S
14 420 s 29 33.2 q
15 28.3 t 30 23.7 q
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AT /N

TUTXRWEY Y NV T U T X [Meliosma pinnata ssp. arnottiana)] B ORI ATV, 1-
78—V Al 5y KV BEZN monoterpene FRHE{A 1 (Compound 35), BEAN megastigmane & OMF]
BOHE{A 3 L (Compounds 36-38). BEAN triterpene ECHE(AR 1 F (Compound 39) & H:\2. 5 FHDHTHIHL
fg— 27 VECHE(R (Compounds 27-31), 2 flD Fi#l megastigmane (Compounds 32, 33), ## triterpene
BOBE(R 1 # (Compound 34) ZHE L, DL FHEELH LN LT,
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5 53

5
>

AWML TIET U7 XRS5V T U7X [Meliosma pinnata ssp. arnottiana] H555 D B3 F5E
AT -7 % 7 — VR[4 K0 BE%D monoterpene ECHE(R 1 8 (Compound 35), BE%N megastigmane
K OVRIECHE(R 3 fE (Compounds 36-38). BEZN triterpene BCHE (A 1 7 (Compound 39) & iz, 5 FED
FOHRE = A 7 VECHE(R (Compounds 27-31), 2 FEDHH megastigmane (Compounds 32, 33), #r#i
triterpene BCAHE(A 1 FE (Compound 34) Z HEE L, ZO(LFHEELH LN LT,

P, FERT 2T ABRSEROEARIZOWTHRET 5,

TE T LT ORI A A WAL L, EHERC SRS Th 57 2 /e, LR T
W, B4 iR, BYRS. BRRERS. TUHEWE R ORI SRE & B o 7o B R
PEM B ERET B EMMLN TS D, BRBICIE, £, Fig 91 IR T X 91, IEVERIEE (PAPS)
BERENT=OL, MEBEBERIC LV EEMT2 Y, £2. SEHEES LA oW CEE
BT S TIHATZ TV ARV, 72 ) S U ESLRRMER, #ERIEROLAD b W ED
5. MEEEMAEE LSO RENIETE 5,

NH2 NH,
SN N
¢ SN
P ATPsulfurylase {
°© o o N i o o W
PO -PmO-P—- 2- .
HO=R»~0-P0-P-0— o + SO4 HO-§—0-P-0— + PP
OH OH OH 3 OH
OH OH OH oH
ATP APS
NH,
NH SN
2 </ ‘ /)
</N ‘ >N Adenosine5'-phosohosulfate kinase 9 QH N
0 0 N N/) + ATP HOTCS‘)*O’E”O o 1 ADP
HO-S—0-P-0 o 0 e
o} OH
OH OH Homeo
OH
APS PAPS

Fig. 91 Biosynthesis pathway of sulfate moiety
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E T NRCBFERDOSARIZOW TR LTz, ABFECTHBELTZE /) TAXUERERD 5 5
compound 28, compound 30, compound 35 (22U CTIEICHEME & D ELERIC K 0 & Okt SEARBLE & TR
ELTWDA, F%% compound 29 K O compound 31 (Z- DN TIFHAEX SLARLE £ TORE & LT
Bo LU B, Fig. 92 123 K 9 IZHAEMIZEBIT 5 linalool DAL S IF SRR ICIEE Z 5
EDOWEND DHHEND D HWICE T BRI TH 5 AIHEMENE % 541, compound 29 13 (3R,6S).
compound 31 1 (3S,6R) THH LHETEZ %, 728, T DA AREY K TIx7e <k
Y TH 5 AIREME 2 S 2IZITHE TE 72V A3, linalool BLHE{ARIT furanoid {AX° pyranoid 1K & &
BEOFEVRSE LTHHONTNEENS . TOAREMEITENEEX TWE, SHBEILS
MOER 2 AR EIC XD | MRSIARRCE O E 2 IR 5 &I, IEY &R DB G RGRR
DFLESIZOWT ORI B/ TE 5,

H o\\\\\\\-

cis-(3S,6S)-pyranoid

3R[ 1y

H o\\\\\\\-

trans-(3R,6R)-furanoid trans-(3R,6S)-pyranoid

Fig. 92 Biosynthesis pathway for the oxidation of linalool to linalool oxide®”
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L.

6 & SEBRDHL

H

MAEHEY
Y VT U T X Meliosma pinnata ssp. arnottiana OIEFRIE 1993 45, WAL EMPER CHRE L
776

— ik

fie e g

FEJEEE 1% P-1030 (A AL W T2) 7 2 ZOVKEIEEE Mo WV THIE L7z, BIETABER ONERE 1%, &30
EEICATRE LTz,

o

7. BERGEIENE (NMR) A7 kL

JEOL 0-400 EEREAILIE AL (H AR . SLiBJE 4L "H NMR : 400 MHz, “C NMR : 100 MH z),
, L < 1% JEOL ECA-600 #ReR i E@E (H AR 7 J:m8 8% %%, 'H NMR : 600 MHz, "C NMR :
150 MH z) ZfEH L THRIE L7z, W bialiid o D 27 J /L % internal lock signal & L7z, 7
HNT 7 MEOFRTIL, WEEEDET FJ AF LT (TMS) 75 OSfE (ppm) ToRL, 'H
NMR A7 MUIZEIT 5 fE 6 EBUTFEIMNIZ Hz AL TRE L7z,

8. EH& (MS) /it

HR-ESI-MS /& QSTAR XL (applied Biosystems) B &3 Hr24 i (calibration [ZHib > 7 A LT
VXA T o rEMER). b L EEMEREANAAL T Y v MUVE &S5 A7 A (Thermo Fisher
Scientific, LTQ Orbitrap XL) Z FHWTHIE L 7=,

9. RHRIXL (IR) AT kL
HORIBA FT-710 (S35 8UERT) /A EH A HEH L, 7 4 L AR TEEZ TR LIIE L7,

AT a= " T FT 04—
1. DiaionHP20 o Ao a~ T F7 4 —
Diaion HP-20 7 7 A7 v~ s 7' T 7 4 —ZI13iFH 52 2 FLIEHIE Diaion HP-20 26 L 7=,

2. VUBFNET LIS NTTT 4 —
NEFES U 7N T T AT e~ 7T 7 0 —IZi, 70-230 mesh @ silica gel 60 (Merck) % £ H L 7=,
WY BTN T AT a~ T T 7 4 —IZiE, Cosmosil 75 C3-OPN (Nacalai Tesque) Zffif L7z,

3. KA 7 L7 a~ N 7T 7 4 — (DCCC)

AR 7 v~ ~ 27 7 EYELA DCC-3000 (BURFbasbk) 265/ U= (O BES : NEE 2 em.

F&40ecm O F T L5 300 A), WEITEEHICZ oai s AZ =LK 1 —7 s/ —
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L=09:12:6: 1 DIEAIEO T iE % A, BEHEICZO EEa2 v, & B S E s,

4. @ik sa~ NTT 7 40—

Sy B 717 1T Inertsil ODS (6.0x250 mm % L < 1% 10.0x250 mm), Inertsil Ph (6.0x250 mm), & L <
1% 7 NMP (10.0x250 mm) Zf# 7 L. #HIC RI2031 (A A T2, HIc A % 2 —L - KR%E ]
WT, itiE 1.6 mL/ min % L < 1% 2.8 mL/ min T{T> 7=,

B AT AOFEKL O A X LTI IR L,

5. #E/u~ k777 ¢— (TLC)

TLC 7L — MZJE X 025mm D> U 7V 60F sy (A7) TL— e, Zaakih AX
J =) K=15: 6: 1 DIREGTAEBE 2 BBALL & Uiz, BE% O AR > MIUV (254 nm) FSE KON
10 %Rk " FELME L R S TRt LT,

PE3HT (HPLC)

6.
53 HT 71 7 22 Shodex NH2P-50 (HAFnEE 1) A4 L. #HHIZ OR-2090 (H A5y T3E) FEtEE
MEFZ W, BELZ 7' b= R UL - KREHWT, Ji# 1 mL/ min TITo 72,
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P, HiEE R

W SH Y S VT U7 X0 (257 kg) # AKX /—/LT3[E] 4.5 L) L, 3.0 L IZ#EAE
%, n-~FH 3 LTHIH LE, A% —VEE %, K30 L CRBL, Fifg=F1L, 1—7
Z ) —)VEZEIEI 3.0 L CHEFANTH MG L oa-~F 8 (61.7 o) HiE =T Vg (222 g).
1-7% 7 —/VIE (21.7¢). KE (522 =157

OB, -7 X —VANEESGY (21.7 g) & WAEMEZ FLYERAR Diaion HP-20 7 7 A7 v~ K75
74— (WE3SemxiEB S 40em 1 777 2 a2 =100mL) ([ZFF LK - A% J—/L (4:1,500 mL),
(3:2,500 mL), (2:3,500mL), (1:4,500mL), = L TCAX /—/L 500 mL ONEICIEM L, 20% A X
J = EHESy (7T 7 23 1-6.3.852).20% A ¥ — WiEHE Y (777 a2 7-12.1.08 ).
40% A % ) — NAEHESY (77 7 3 3 > 13-16, 0.903 g), 40-60% A ¥ / — VI Gy (777 v =
1721, 2.02 g), 60-80%A ¥ J — /IRy (777 > a2 22-27, 3.86g). 100%A % J — /LK
HESy (777 a2 28-33,3.28 2), 100% A &% / — VB Sy (7727 2 a2 34,1.08 9) & 372,

Compounds 27, 28, 29, 30, 31, 32, 33, 36, 37, 38
Diaion HP-20 W7 A7 0~ N 7T 7 4 —D40%A X /) —NVEEHESy (77 7 3 2 13-16,0.903 g)
WA VBTN T L~ 7T 7 40— (NS0 emxm & 25 cm, 10% A %/ —/L 2 L—90%
AKX ) —L 2L : linear gradient, 1 777 a>=10g) IZffL., 772732 16-27 (119 mg), 7
T3 a 2833843 mg), 777 a42-57(178 mg), 7TV L a s 58-67 (76.5mg), 7TV
T3 68-81(884mg). 777 a3 82-99(69.5mg) D6 ODT T UL arEE,

772733 1627(119mg) % DCCC I L., Bobic 7 T 7 2 a v 23-25(10.4 mg) Z mnd iR
HThrvax NI TT 04— (AF ) —/b:K=1:39, Phenyl, 1.6 mL/min) % TR L, &
FRREE 11 53D B — 27 536 compound 29 (2.3 mg) %1372,

77273912833 (843 mg) & DCCCIZfT L, f§bN77 T2 2 a2 25-32(16.8 mg) % miHik
KBTI rhrua~hTT77 4— (XX /—/b:/k=1:19, Phenyl, 1.6 mL/min) % A\ TR L,
PREFRER] 16 57D ¥ — 2 DB compound 28 (6.9 mg), RFFIREE] 17 43D B —27 225 compound 30 (6.3
mg) %, PREFRE 18 43D ¥ —2 725 compound 31 (4.6 mg) % 157-,

7773 42-57 (178 mg) & DCCCIZfT L b7 7 7 2 3 22 20-23 7> compound 27 (44.4
mg) 155 LT, 7T 72 a 3134178 me) 4372, 777 2 3 31-34 (178 mg) % kiR
KhZrra~ 7T 7 04— (A% /) —)b:7K=3:7, ODS (10.0 mm), 2.8 mL/ min) % H\ Tk
L, PREFEER] 21 2D ' — 27 25 compound 38 (1.3 mg) %457,

777 a3 58-67(76.5mg) & DCCCIZfIL, 36N/ 7 T 7 a2 61-82(19.6 mg) Z =ik
KhTrra~ 7T 7 40— (A —/L:Kk=7:13, ODS (6.0 mm), 1.6 mL/min) % F\ Tk
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L PREFRRRE 19 20D B — 27 )25 compound 32 (1.3 mg) % PRFFIREH 20 73 D ¥ — 2 55 compound
33(1.1mg) %157,

777 a68-81(884mg) & DCCCIZfTL G627 T 72 a1 26-29 Hb compound 37 (8.0
mg) 157,

777 a 8299 (69.5mg) &« DCCCIZfT L G677 F 7 a2 71-88 7 compound 36 (4.7
mg) 1377,

Compounds 35, 36

Diaion HP-20 W7 A7 v~ K 7T 7 4 —@ 40-60% A % /) — VIRHESY (7727 3 a2 17-21,2.02
QEWMAR VDTN T Lhra~ 7T 7 40— (WES0emxE X 25em, 10% A X J—/L2
L—90% A % / —/L 2L : linear gradient, 1 777 > 3 =10g) IZfftL, 7727 3 94-110 (180
mg) & 1372,

772739 94-110 (180 mg) % DCCC IZfFL, 777 35775263 mg) 155 Lz, 7
773 76-94 726 compound 36 (27.1 mg) A FFOMGTc, 7T 7 2 a3 57-75(26.3 mg) % Rk
KhZrra~wsTT77 — (AX/—)b:/K=2:3, ODS (6 mm), 1.6 mL/min) % TR
L. PREFRERE] 17 50D — 27 725 compound 35 (2.4 mg) #1572,

Compounds 34, 39

Diaion HP-20 77 L7 v~ K7 T 7 4 —D 60-80% A ¥ / — VIEHE Sy (7527 3 a2 22-27.3.86
Q&7 RNV LE AL ) —IVORGEEE [/ radb A 120, Zaakivh - A% ) —/L (49:
1,0.6LL), (24:1,0.6 L), (23:2,0.6 L), (9:1,0.6L), (17;3,0.6 L), (4:1,0.6 L), (3:1,0.6 L), (7:3,0.6
L), 7okl - A& ) —-K (35:15:2,06 L), A& /) —n06L] W= VBTN T
Arua~ N5 7 40— (W24 ecmx & 66.5em, 1 7527 23 =100mL) (ofF L, 15%A % /
— VRIS (77 7 v at 41,42, 305mg) =137,

VUBTNI T AT aw N T T T 4 —D 15%A K ) — VRS (7T 7 a3 41,42, 305 mg)
AWV DTN TLra~ N7 T 7 00— (W25 emx® S 25 em, 10% A %/ —/L 1 L—90%
AKX ) —)L 1L:linear gradient, 1 777 > a3 =5g) \Zff L, 777 a3 269-292 (43.1 mg) %*
5 LIz, 77732 309-316 55 compound 39 (21.9 mg) #1F7-,

757 9 269292 (43.1 mg) % DCCCIZHf L, D75 73 32 5877 i compound 34 (8.3
mg) 37,

Compound 27 Di&E T
Compound 27 (9.2 mg) % MeOH 1 mLIZ/K 27 Z M2 72 b DIZEEME L PtO, | mg & KB H A Z I %,
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IR T 2 FFEROG S Wz, RONRE e Ak, A% 7 —/VCHIl L, #%8SH. compound 27
KON DIETEY) compound 27a DIEAEY) (8.4 mg) =157, I EEHERAEN 7 L a~ T T 7
S4— (AH /= :7K=2:3, xNMP (10.0 mm), 2.8 mL/ min) % HW\CTHERI L, PREFIRFH 14 5
D E—27 /15 compound 27 (2.1 mg) % PREFEE 16 43D & — 2 725 compound 27a (2.1 mg) % #37-,

Compound 27 DFENIK 53k 2 OS5 HT

HZM S 472 compound 27 (1.3 mg) (2 IM HCl % 0.2 mL /l1Z., sonication L%&# L., 100°CC 2 KfH
Bt ST, ZOH%RERICE L, EtOAc % 0.2 mL 1z THitH L, %~ 7-/Kkfi% HPLC (7% b=
MUV K=3:1) 2V TRIR DO SRAF TR 21T > 7o, PREFIEH] 8.3 3D E'— 27 128 W TIE
DfEFMEZ R LTz 728, D-Glucose Tdh 5 &l L7z, 7235, kL & L T D-Glucose (1mg/ mL in 75%
CH;CNaq) 10 pL % injection L, fRFFFH] 8.3 0D E— 7 IZEBWTIEDENMEEZRT Z & AR L
7=

Compound 32 D(R), (S)-MTPA — 27 LAk,

Compound 32 (0.7 mg) # M/ 7 ma A% (1mL) IZ¥EH L, (R)-MTPA (10.0 mg).
1-ethyl-3-(3-dimethylaminopropyl)cardodiimide hydrochloride (EDC) (10.0 mg).
N,N-dimethyl-4-aminopyridine (4-DMAP) (10.0 mg) % 1% T 37°C, 24 REfi] & 70, Gk, A
K. K (1mbL), IM#HEFE (1 mL), fafnmigkET U v LKER (1mL), ffaEEK (1 mL)T
FOGR & e Tz, fRbNT-AE% . BKREET R U U A& INx TRiK%E, IERE Lz, 55
AUT= 5% X TLC [silica gel (0.25 mm thickness), being applied for 10 cm, with development with
CHCl3-(CH3),CO (9: 1) for 9 cm, and then eluted with CHCI;-MeOH (5: 1)] TR L., = A7 /L&YW
compound 32a (1.4 mg) %57=, [FEEIZ L T compound 32 (0.8 mg) % (S)- MTPA (10.0 mg). EDC (10.0
mg), 4-DMAP (10.0 mg) & Ui S, = A7 /L{tE %) compound 32b (4.9 mg) %4537,

Compound 32a: (25,3S,5R,6R,9R)-Megastigman-7,8-en-2,3,6,9-tetraol-3,9-O-(R)-MTPA diester
Amorphous powder; '"H NMR (CDCls, 400 MHz) &: 7.56-7.33 (12H, aromatic protons), 5.77 (1H, m, 8-H),
5.65 (1H, m, 7-H), 5.19 (1H, m, 9-H), 5.06 (1H, m, 3-H), 3.74 (1H, m, J = 10.2, 4.2 Hz, 2-H), 3.58 (3H, s,
-OMe), 3.52 (3H, s, -OMe), 1.97 (1H, m, 4-Heq) , 1.64 (1H, m, 4-Hax), 1.39 (1H, d, J = 6.4 Hz, 10-H;),
0.93 (1H, s, 11-H3), 0.90 (3H, s, 12-H3), 0.78 (3H, d, J = 6.4 Hz, 13-H;); HR-ESI-MS (positive-ion mode)
m/z: 699.2362 [M+Na]" (calcd for C33H3305FsNa: 699.2363).

Compound 32b: (25,3S,5R,6R,9R)-Megastigman-7,8-en-2,3,6,9-tetraol-3,9-O-(S)-MTPA diester
Amorphous powder; 'H NMR (CDCls, 400 MHz) &: 7.51-7.31 (12H, aromatic protons),5.62 (1H, m, 8-H),
5.62 (1H, m, 7-H), 5.19 (1H, m, 9-H), 5.06 (1H, m, 3-H), 3.77 (1H, dd, J = 10.2, 5.4 Hz, 2-H), 3.58 (3H, s,
-OMe), 3.52 (3H, s, -OMe), 1.89 (1H, m, 4-Heq) , 1.53 (1H, m, 4-Hax), 1.44 (1H, d, J = 6.4 Hz, 10-H;),
0.98 (1H, s, 11-H3), 0.94 (3H, s, 12-H3), 0.72 (3H, d, J = 6.7 Hz, 13-H3); HR-ESI-MS (positive-ion mode)
m/z: 699.2362 [M+Na]" (calcd for C33H3305FsNa: 699.2363).
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Compound 33 D(R), (S)-MTPA 2 7 /L1t

Compound 33 (0.4 mg) Z MK 7 v A% (1mL) (DL, (R)-MTPA (20.0 mg),
1-ethyl-3-(3-dimethylaminopropyl)cardodiimide hydrochloride (EDC) (20.0 mg).
N,N-dimethyl-4-aminopyridine (4-DMAP) (20.0 mg) % /1% T 37°C, 25 FFfij e & 72, Mk, A
K, K (1mL), IMEEE (1 mL), fafimEg/KET Y 7 LKERKR (1 mL), fafiffEK (1 mL)<T
BOSHR Z e~ 7o, DN AIE 2 AL MY U A2 M THKE, BIEEZER Lz, 55
FUTZFRIE X TLC [silica gel (0.25 mm thickness), being applied for 10 cm, with development with
CHCl3-(CH3),CO (20: 1) for 9 cm, and then eluted with CHC1;-MeOH (5: 1)] THRI L, = X7 /UL EW
compound 33a (0.03 mg) % 437=, [F#£IZ L T compound 32 (0.5 mg) % (S)- MTPA (20.0 mg), EDC (20.0
mg), 4-DMAP (20.0 mg) & i S, =27 /U LA compound 33b (0.02 mg) % 157-,

Compound 33a: (3R,45,55,6R,9R)-Megastigman-7,8-en-3,4,5,9-tetraol-4,9-O-(R)-MTPA diester
Amorphous powder; 'H NMR (CDCls, 600 MHz) &: 7.65-7.37 (12H, aromatic protons),5.76 (1H, dd, J =
15.2, 10.2 Hz, 7-H), 5.67 (1H, dd, 15.2, 7.1 Hz, 8-H), 5.58 (1H, dq, J="7.1, 6.4 Hz, 9-H), 4.93 (1H, d, J =
10.2 Hz, 4-H), 3.78 (1H, m, 3-H), 3.61 (3H, s, -OMe), 3.52 (3H, s, -OMe), 2.02 (1H, dd, J = 10.2 Hz, 6-H),
1.92 (1H, dd, J = 13.3, 4.5 Hz, 2-Heq) , 1.45 (1H, t-like, , J = 12.4 Hz, 2-Hax), 1.39 (1H, d, J = 6.4 Hz,
10-H;), 1.03 (1H, s, 11-H3), 0.94 (3H, s, 13-H3), 0.86 (3H, s, 12-H3); HR-ESI-MS (positive-ion mode) m/z:
699.2363 [M+Na]" (calcd for C33H3305FsNa: 699.2363).

Compound 33b: (3R,4S,5S,6R,9R)-Megastigman-7,8-en-3,4,5,9-tetraol-4,9-O-(S)-MTPA diester

Amorphous powder; 'H NMR (CDCls, 600 MHz) 8: 7.64-7.29 (12H, aromatic protons), 5.71 (1H, dd, J =
14.5, 9.8 Hz, 7-H), 5.62 (1H, dd, J = 14.5, 6.1 Hz, 8-H), 5.61 (1H, m, 9-H), 4.93 (1H, d, /= 10.1 Hz, 4-H),
3.71 (1H, m, 3-H), 3.62 (3H, s, -OMe), 3.56 (3H, s, -OMe), 1.98 (1H, d, J = 10.1 Hz, 6-H), 1.88 (1H, dd, J
=13.0, 4.7 Hz, 2-Heq) , 1.45 (1H, m, 2-Hax), 1.45 (1H, d, J = 6.2 Hz, 10-H3), 1.13 (1H, s, 13-H3), 0.89 (3H,
s, 11-H3), 0.85 (3H, s, 12-Hj3); HR-ESI-MS (positive-ion mode) m/z: 699.2363 [M+Na]" (caled for
C33H3305F¢Na: 699.2363).

Compound 37 DEEZ K S fE

Compound 37 (6.2 mg) % 20 mM FEEE N> 7 7 — (1 mL) " C b-glucosidase from Almond (2000U/
181.8 mg, 7 FIOEAfiZE) (25 mg) T 37°C, 68 FFfHISUG S, BEA—F /LT3 Bl (% 1 mL) THIH L,
FHHEJE (Compound 37a, 1.7 mg) % 157=,

Compounds 36, 37a ® HPLC 74T

Compound 37a % @#EALD 7 Lo v~ b 7T 74— (A /) —/b:K=2:3, ODS (6.0 mm), 1.6
mL/ min) (2 CHHT L72AER. PREFRFRTIX 14 73 TH - 72, Compound 36 % [FIEED SR THAT L7
fid, PRFFRFEIZ 14 2 TH o7z,
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HH1E F R T T THRITHONT

Meliosma lepidota ssp. squamulata (F14, = 2 /N2> T U 7%)

FUNT I TRINIT U T XFE (Sabiaceae) 7V 7 X JE (Meliosma) DREM)TH 5, [LIHIOMKAN
ICAEZ DR INEAT, ERAL, EHIZES 5-10cm L B EHPAICSNARFERH 5,
EHIFETRE 811 om, SR CHEEE, REZ VR OURRH Y EEiTRAE, 35oM
WRIZABAR & & HICHEmIC B’ 2, BT 3-5 A, M#EEFIRIEAEL, HIVEITHE, ZRIT
B T 5-6 mm, BT 5,

LHEY) D BT IFFE OB BN, MAFTEE D Z L E TOWFEIT L U H73H megastigmane B
& (Compound 50) 72 E/8HEE S TWD W, 7= PENCTYEE, FF, BEhE, WK, U v~ F,
BEICENT B R EDOIRRICHEM SN TR Y | fklRE, KIFEREZHWERT Y —=2 7 O
R D5 2,

FUNRT U T X
(KRBT

OH

Fig. 93 Structure and ORTEP drawing of Compound 50
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o i TBER ORI

WS- R T U T RO (880 kg) DA K ) — At %E n-~FH o AX ) —)L
THEZITS T, AZ ) —/VEZEERME L, £OKRAEZ KICRE S SFE =TV CThill L,
KL S B2 1-7 % 7 — LTI LTz, AR CIE, BB RR 32 < G ENnD 1-7 5 7
— VEVEEIN I DN TR ARER BT~ 12,

75 ) — VAR y 125 g D 9 5 123 g &, Diaion HP-20, Silica gel, ODS &£l 7 A7 v~ k
77 74—, DCCC, HPLC % H\TorHfE, 21TV SFEOLAEY (Compounds 40-44) % FE5IA
DY CTHEEL 7=, (Chart 4)

Chart 4

Dried leaves of Meliosma lepidota ssp. squamulata (8.80 kg)
extracted with MeOH

concentrated
MeOH layer
| extracted with n-Hexane
|
n-Hexane layer MeOH layer
(41.09) evaporated
suspended in H,O
Diaion HP-20 CC: MeOH/H,0 extracted with EtOAc
Silica gel CC: CHCI3/MeOH |
ODS CC: MeOH/H,0 Et%%i 'g;’ef
32&? &HglﬁlmegHM—PrOH/HzO extracted with 1-BuOH
' eor2 I |
1-BuOH layer Aq. layer
(123 g/ 125 g) (198 g)
Diaion HP-20 CC
fr. 2
(18.0 g)
ISiIica gel CC
fr. 4 fr.5
(0.706 g) (1.759g)
ODS CC ODS CC
fr. 8 fr. 4 fr. 17
(141 mg) (84.3 mg) (86.1 mg)
|DCCC nlelele} ‘DCCC
fr. 4 fr. 4 fr. 3
(52.6 mg) (35.8 mg) (56.3 mg)
|HPLC [HPLC HPLC
I
fr. 1 fr. 2 fr.1,2 fr. 4 fr. 1

(35.0mg) (7.6 mg) (36.3 mg) (2.8 mg) (26.3 mg)
Cpd42 Cpd43 Cpd40 Cpd41 Cpd44
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3 1-7 % ) — VAl ¥R 5y o B BB U 72k B O ETI E

B 1 HFHRIEEmIZ oW T

RAOWBEOBBETT Y 7XBHEMF o o T U T RIERD -7 % ) —)LR[IEmESy LD . 5D
HEULAY) compound 40-44 (Fig. 94) Z HiE L, T b # &2 IR 2 & & Lz,

Cpd 42 Cpd 43 Cpd 44

Fig. 94 Structures of Compounds 40-44

118



H1IH LAY Compound 40 D1

Compound 40 % interconverable mixture & L CTHHiL7c, FiOHAE . compound 40a M OF
coompound 40b & 4%, D 4yF i, HR-ESI-MS X ¥ (2 C1oH340,0 T 5 & P7E L7-, "C NMR
(Table 45) IZHBWT, BOMEORLHFNEFN 19 KT OOV FARBHIS NN, F6ITHE
VMZIERIZIIZMEZ /R LT 2, £D 9 6 grucopyranose (2 KT 2 EHERI S B IRFEDZNE
NWIHEEL, 2N ERL LERDRBEIIE 413 ThHHHE, S HIT, 46.9 ppm M X 45.7 ppm D
4 MRBEFEDFAELT2ER, PC, 'H I NMR IZEB VT, NN 4 20 A FAEDFLEN TR S
722 &7 ED S, compound 40a 2 TF compound 40b % megastigmane B IR CThH D LHERI L7, N
Z T, LAAT, Y49 & 0 B L 7= compound 50 & PCNMR (BT 547 I Wy 7 FaHB L &
ZA PN T a3y RS %3 5 megastigmane BOHEARIZFFTI 72 92.6 ppm X T 92.9 ppm D A
F U RFEDIFAEITINZ T, 94.4 ppm } O} 94.5 ppm D KE R FDHEE L TWVRWRBENFET 572
& compound 50 & DHIFERN L A2 Z 25, compound 40a & N 40b [ 6 fLIZ A B RER%E
HLTWDEHER L=, X UREHIZR G 21T 9 72912 2D-NMR (H-H COSY., HMBC) % {lllE L 7=
&2 A, Fig. 96, 97 \ZRT X D IZHBENBLI S 72 Z & 226 compound 40a & TF 40b D -k i
% Fig. 95 D X 91T E LT,

FARE SEARBRE I DUV TiE, £97, 2D /K5E 4.10 ppm (1H, d, J = 10.2 Hz, Compound 40a in CsDsN)
S r4.07 ppm (1H, d, J = 9.4Hz, Compound 40b in CsDsN) & 3 iz /K& 4.67 ppm (1H, m, Compound
40a in CsDsN) K Y 4.67 ppm (1H, m, Compound 40b in CsDsN)23Z #1141 9.4 Hz & L < |3 10.2 Hz
ZH TV T LTS END 2R3 OKFEIT ax BLE THD LIRE LT, S HIT, HHxt
NEARBLE 2R E T 5721 PSNOESY ZHliE L7 & 2 A, compound 40a }2 UF compound 40b D]
BT, RALOAFNHE 5 NOKEEK L ORIAHBEN AN Z LD 13 LD A FIVELT eq
Bl T 2 LIREL, MA T ALK 12D A FAHLE T ALOKHE & ORICARBEN RS- F
26 6 NEDONARIZAE B BROBEEIR T2 BALE & 725, Fig. 97 DL D 72 ik Th D5 L iE LT,
ZIBITINAZ T, 9 MO KEEFIZ DUV TIX, compound 40a TlX 13 2D A F /L% & | compound 40b

T NALDOATF NI L ZNZVHBER A S, & 51T compound 40b (23N TIE 10 fiLd A F /L
HE 13O ATFNAILLE ORI HFEREN A G255, compound 40a }2 T} compound 40b @ 9
WD KEEFED AR % Fig. 98 D K 9 IZHRE LTz,

B, MERISAREE I OV TIE, X B SIS AT I L D AR SRR E SR E ST WD
compound 50 & 7 I N7 RRESETWDHHENDL, U 753X 2R, 3R, 5R, 6R ThH D&
HEE LTV, PSNOESY (2 &k AHHXISAARLE & 548, compound 40a (% 9R, compound 40b |
9S LHEEL TS,

PLEX Y| compound 40a }2 T} compound 40b D& % Fig. 95 O X 9 I\ZPRE L7,
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Amorphous Powder
[a]7 -13.3 (c = 0.26, MeOH)
IR vimax (film) cm™: 3374, 2979, 2941, 1587,
1483, 1376, 1159, 1076, 1029, 996
HR-ESI-MS (positive)
3 Ri R m/z 445.2044 [M+Na]*
1 Cpd40a (9R) Me OH (calcd for CioH3,010Na: 445.2044)
Cpd 40b (9S) OH Me

Fig. 95 Structure and Physical data of Compound 40

H o— H

Important H-H COSY Correlations
H——xC

Compound 40a Compound 40b Important HMBC Correlations

Fig. 96 Important H-H COSY and HMBC correrations of Compounds 40a and 40b in CD;0D

H o— H
Important H-H COSY Correlations
H——C

Compound 40a Compound 40b Important HMBC Correlations
Fig. 97 Important H-H COSY and HMBC correrations of Compounds 40a and 40b in CsD;sN

1
\/\/4 HY NH
Important PSNOESY Correlations
Compound 40a Compound 40b
Fig. 98 Important Phase sensitive NOESY correrations of Compound 40a and 40b in CsDsN
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Table 45 °C and "H NMR data for Compounds 40a and 40b in CD;0D
3C and "H NMR (150 MHz and 600 MHz, CDs0D)

Compound 40a Compound 40b
Position c 'H Position @ 'H

1 473 s - 1 46.0 s -

2 915 d 3.37 (1H, m) 2 92.0 d 3.38 (1H, m)

3 679 d 3.89 (1H, m) 3 67.8 d 3.89 (1H, m)

4 442 ¢ 1.85 (1H, m) 4 43.3 t 1.77 (2H, m)

1.79 (1H, m)

5 76.7 s - 5 76.8 s -

6 951 s - 6 95.2 s -

7 277 2.26 (1H, m) 7 27.4 t 2.13 (2H, m)

2.00 (1H, m)

8 40.8 t 2.00 (2H, m) 8 40.2 t 1.93 (2H, m)

9 107.8 s - 9 107.3 S -
10 283 ¢ 1.51 (3H, s) 10 28.0 q 1.15 (3H, s)

11 240 g 1.10 (3H, s) 11 24.8 q 1.24 (3H, s)
12 200 g 1.17 (3H, s) 12 19.8 q 1.12 (3H, s)
13 285 ¢ 1.34 (3H, s) 13 28.2 q 1.49 (3H, s)
Glc 1’ 106.0 d 4.28 (1H, d, J=7.9 Hz) Glc 1’ 105.9 d 4.31 (1H,d, J=7.9 Hz)

2' 756 d 3.27 (1H, m) 2 75.5 d 3.27 (1H, m)

3 78.2* d 3.33 (1H, m) 3 78.2% d 3.33 (1H, m)

4 714 d 3.34 (1H, m) 4 714 d 3.34 (1H, m)

5 78.1* d 3.33 (1H, m) 5 78.1% d 3.33 (1H, m)

6’ 624 t 3.86 (1H, dd, J = 12.0, 2.1 Hz) 6’ 62.5 t 3.86 (1H, dd, J = 12.0, 2.1 Hz)

3.68 (1H, dd, J = 12.0, 5.5 Hz)
*. exchangeable
m: multiplet or overlapped signals

3.68 (1H, dd, J = 12.0, 5.5 Hz)
*: exchangeable
m: multiplet or overlapped signals



14!

Table 46 °C and "H NMR data for Compounds 40a and 40b in CsDsN
3C and "H NMR (150 MHz and 600 MHz, CsDsN)

Compound 40a Compound 40b
Position c 'H Position @ 'H
1 469 s - 1 457 S -
2 926 d 4.10 (1H, d, J=10.2 Hz) 2 92.9 d 4.07 (1H, d, J=9.4 Hz)
3 672 d 4.67 (1H, m) 3 67.0 d 4.67 (1H, m)
4 453 t 2.50 (1H, m) 4 44 .4 t 2.44 (1H, m)
2.49 (1H, m) 2.42 (1H, m)
5 758 s - 5 75.9 s -
6 944 s - 6 94.5 s -
7 277 2.75 (1H, m) 7 27.4 t 2.57 (1H, m)
2.25 (1H, m) 2.55 (1H, m)
8 40.8 t 2.34 (1H, m) 8 40.1 t 2.27 (1H, m)
2.15 (1H, m) 2.13 (1H, m)
9 107.2 s - 9 106.8 s -
10 290 g 1.82 (3H, s) 10 28.9 q 1.81 (3H, s)
11 242 q 1.67 (3H, s) 11 25.0 q 2.00 (3H, s)
12 205 ¢ 1.77 (3H, s) 12 20.5 q 1.72 (3H, s)
13 293 ¢ 1.92 (3H, s) 13 284 q 1.47 (3H, s)
3-OH 5.36 (1H, br s) 3-OH 5.24 (1H, br s)
5-OH 5.86 (1H, br s) 5-OH 5.97 (1H, br s)
9-OH 7.14 (1H, br s) 9-OH 7.00 (1H, br s)
Glc 1’ 106.5 d 5.02 (1H, m) Glc 1’ 106.5 d 4.84 (1H,d, J=7.9 Hz)
2' 757 d 4.13 (1H, m) 2 75.6 d 4.10 (1H, m)
3 787 d 4.23 (1H, dd, J=9.1, 8.7 Hz) 3 78.7 d 415 (1H, dd, J=9.1, 8.7 Hz)
4 715 d 4.28 (1H, dd, J=9.1, 9.1 Hz) 4 71.6 d 4.24 (1H, dd, J=9.4, 9.1 Hz)
5 783 d 4.00 (1H, ddd, J=9.1, 5.7, 2.6 Hz) 5 78.5 d 3.91 (1H, ddd, /=94, 5.7, 2.6 Hz)
6’ 624 t 4.51 (1H, dd, J=11.7, 2.6 Hz) 6’ 62.6 t 4.58 (1H, dd, J = 11.7, 2.6 Hz)

4.36 (1H, m)
m: multiplet or overlapped signals

4.36 (1H, m)
m: multiplet or overlapped signals



%21 LAY Compound 41 D1

Compound 41 O%yFRiF, HR-ESI-MS X ¥ |2 C1oH3p00 T 5 & P7E L7, PC. 'H i NMR
A~ KL (Table 47) (Z331F 5 glucopuranose, 40 ppm T3t D 4 LRI, 4 DD A F Ve E Ok
#7225, compound 41 |% compound 40 & [Flff, megastigmane FCHE(RTH D EHERIL 7=, S HIZ,
90 ppm fFIED A F > [RFEDAFAEN D, compound 40 &[R4k, compound 41 & 2 727U =3 Rk
BEATDHIENRBI NI, FTOft, ZEESOFENRRBR I, M TH X 6ENn5
REGFEEZBREL, 77V ar#olcb ) —DBREEE AT MR L, LLaeRs,
compound 40 TlE 6 iz D fKFEH 94 ppm T ICBIH 4L TV DIZx L, compound 41 TiXZ 4L
T DV AR ST, R VI 73.4 ppm OKEFRFBEEA LTV ARWRFICHKET D
T FIURBR ST FE) D, compound 41 1X7 7Y 3D S AL E 9 MEERFE R & L TR
RLIHEETH D EHERI L7z, KV EEMZRMRET 21T 9 72912 2D-NMR (H-H COSY, HMBC) %l
EL7cE Z A, Fig 100, 101 TR T X5 ICHENBRI Sz, 2O OMEDIZE A EIL6 LI
AV uB%ZA$ 5 Fig. 101 @ compound 41'D K 9 22 E A& 2BV T H AT 543, compound 41
IZBWTHER S VT2 6 fLOKIRIED D 1 ALK N TALD R FE~DFEEAIX Fig. 99 O L 9 7ot D A%
FRTLHLDOTH-7=2 &S, compound 41 (X 1D NMR 2 HHEE LTz Xk 912, 5ALE 9fir
PIEER T2 N L THER L TWAEETH D LIRE LT,

FAXISTAREL & 12OV, £9°, 2 f2D7K5E 3.50 ppm (1H, d, J = 9.8 Hz, in CD;0D) & 3 fiZDIK
5% 3.85 ppm (1H, dd, J=13.6, 9.8, 5.3 Hz in CD;0D) 73 9.8 Hz(ZH v 7 U 7 L TWAHEMN D 2 iK%
W3O KFIT ax BLiE TH D EIRE LTz, & 51T, PSNOESY (2B T, 400 ax BliE O/KFE &
I3ALDOAFNILE ORIZFHBENR R O D BALOATF N IT eq BLEERE L, F2, 11
MR ONN2 LD A FNAVIEDME & TALOKFE, AT 2HRLDOKFEE 6 fLDOKEER L DRICENEN
MEANBHI SN2 0D 6 (LOKEIEITZ LELETH D ERE LT,

M SEARRLEIZ DUV TIX,  compound 40 & [RIAROEM NG, U > 7 E431EL 2R, 3R, 5R. 6R T
b EHEL TND,

PLEX Y | compound 41 D&% Fig. 99 O X 5 ITRE LT,
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11 12

Amorphous Powder

[@]¥ -11.8 (¢ = 0.13, MeOH)

IR vmax (film) cm™: 3382, 2980, 2927, 1587,
1379, 1328, 1159, 1052, 1029, 1014
HR-ESI-MS (positive)

m/z: 427.1939 [M+Nal*

13 (calcd for CygH3,09Na: 427.1936)

Fig. 99 Structure and Physical data of Compound 41

H —H
Important H-H COSY Correlations

H—XC
Important HMIBC Correlations

Fig. 100 Important H-H COSY and HMBC correrations of Compounds 41 in CD;0D

Table 47 °C and 'H NMR data for Compound 41 in CD;0D
3¢ and "H NMR (150 MHz and 600 MHz, CDs0D)

Position 3¢ 'H
1 466 s -
2 90.8 d 3.50 (1H, d, J = 9.8 Hz, ax)
3 67.2 d 3.85 (1H, ddd, J = 13.6, 9.8, 5.3 Hz, ax)
4 41.7 t 1.99 (1H, dd, J=11.7 5.3 Hz, eq)
1.85 (1H, dd, J = 13.6, 11.7 Hz, ax)
5 80.3 s -
6 738 s -
7 30.6 t 2.33 (1H, ddq, J=17.1, 4.9, 1.3 Hz)

1.91 (1H, ddq, J = 17.1, 2.3, 2.3 Hz)

8 976 d 4.47 (1H, ddq, J = 4.9, 2.3, 1.1 Hz)
9 1496 s -
10 199 g 1.61 (3H, ddd, J = 2.3, 1.3, 1.1 Hz)
1 224% g 1.23 (3H, s)
12 178 g 1.16 (3H, s)
13 225 g 1.00 (3H, s)
Gle1” 1061 d 4.29 (1H, d, J = 7.8 Hz)
2' 755 d 3.26 (1H, dd, J = 9.1, 7.8 Hz)
3 782 d 3.20-3.38 (1H, m)
4 714 d 3.20-3.38 (1H, m)
5 782 d 3.20-3.38 (1H, m)
6 625 t 3.87 (1H, dd, J = 11.7, 2.3 Hz)

3.68 (1H, dd, J=11.7, 5.1 Hz)
*. exchangeable,
m: multiplet or overlapped signals
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H o— H
Important H-H COSY Correlations

H——XC
Important HMBC Correlations

Compound 41 Compound 41’
Fig. 101 Important H-H COSY and HMBC correrations of Compounds 41 and 41’ in CsDsN

Y

Important PSNOESY Correlations
Fig. 102 Important Phase sensitive NOESY correrations of Compound 41 in CsDsN
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Table 48 '°C and 'H NMR data for Compound 41 in CsDsN
3C and "H NMR (150 MHz and 600 MHz, CsDsN)

Position 3c 'H
1 46.7 S -
2 91.9 d 4.27 (1H, d, J = 9.6 Hz, ax)
3 667 d 451 (1H, ddd, J = 10.2, 9.6, 6.0 Hz, ax)
4 425 t 254 (1H, dd, J = 13.6 6.0 Hz, eq)
2.51 (1H, dd, J = 13.6, 10.2 Hz, ax)
5 804 s -
6 734 s -
7 30.9 t 2.57 (1H, br dd, J=17.3, 3.6 Hz)
2.28 (1H, ddq, J=17.3, 2.3, 1.9 Hz)

8 975 d 4.55 (1H, m)

9 149.2 S -

10 205 g 1.70 (3H, br s)

11 230 g 1.79 (3H, s)

12 185 g 1.45 (3H, s)

13 231 g 153 (3H, s)

Glc1 1069 d 4.97 (1H, m)

o 760 d 411 (1H, m)

3 791 d 4.21 (1H, dd, J=9.1, 8.7 Hz)

4 719 d 4.25 (1H, dd, J=9.4, 9.1 Hz)

5 788 d 3.97 (1H, ddd, J=9.4, 5.2, 2.3 Hz)
& 629 t 4.54 (1H, m)

4.36 (1H, dd, J = 11.3, 5.2 Hz)
m: multiplet or overlapped signals
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o 31H LAY Compound 42 D1

Compound 42 D%y FRilF, HR-ESI-MS X ¥ | C;3Hpu0, TH D L PE L7Z, PC. 'H i NMR
A7 L (Table 49) (Z351F 5 40 ppm fE D 4k R FE 4 DD X F V7R EDFF#) 5 compound
42 |¥ megastigmane Toh 5 EHEH L7, 2D, 1 HOWNE ~EES KON 4 DO foKBREOFAE
PR ENT-, XV EEMA M A21T 9 72912 2D-NMR (H-H COSY. HMBC) #HlliE L7=& = A,
Fig. 104 (233 L 9 ISR BIII S 7= Z & 25, compound 42 D1 % Fig. 103 D X 9 IZIRE L
7

FEFNEARBLEIZ DWW TR, £, 20 /KSE 3.48 ppm (1H, d, J=112 Hz) & 3 fZD/KE 3.53 ppm
(1H,dd, J=11.2,42Hz) BN 112HzIZH v 7V 7 L TCWBHEND 2N KO3 DOKFET ax Bl
THDHEREL, &HIT, 3MLOKFEE 4NLD/KFHE3.87 ppm (1H, d, 42 Hz) A 42Hz 2 H v 7Y
YILTWDLZEDD AN OKFEIT eq BliETH D ERE Lic, LA EDOFEID U o FE 55 OFRISL
RELE % Fig. 103 1R L 212 2 AL RO 3 (LD KEEFEIE eq BLiE . 4 (2 DOKEEHT ax BlE TH D &
PE LT,

MEXFSTARBLE IC DWW T, R E Yy vy —JEIC X VW ET 21T -7, Compound 42 ® R KT}
S-MTPA = Z 7 )L{k (Compound 42a, 42b) %15 #imt L 72/#i R (Fig, 105).3R\9R ThH D LIRIE L,
AR ORI E 2 B F 2. compound 42 OffExIELE X 2R, 3R, 4R, R TH D EIRE LT,

VL EJE Y. compound 42 DH#1E% Fig. 103 D X 5 1ZE LTz,
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H O/// /1,

HO

11

12

Al Q
I

Amorphous Powder

[@]Z-118 (¢ = 0.58, MeOH)

IR vmax (film) cm™: 3386, 2969, 1651, 1512, 1457, 1119,
1083, 1038, 963

HR-ESI-MS (positive) m/z: 267.1572 [M+Na]"

(calcd for Cy3H2404Na: 267.1567)

OH

Fig. 103 Structure and Physical data of Compound 42

H o— H
Important H-H COSY Correlations
H——XC
Important HMBC Correlations

Fig. 104 Important H-H COSY and HMBC correrations of Compound 42

~0.06 —\\%03 ol OMTPA

—0.05 34001

-0.09 -0.06  +0.09
-0.07
MTPAO _0.05
OH Ao Values are in ppm (Js-0g)

Fig. 105 Result with the modified Mosher’s method for Compounds 42a and 42b

128



Table 49 "°C and '"H NMR data for Compound 42

3¢ and "H NMR (150 MHz and 600 MHz, CD30D)

Position 3c 'H
1 435 s -
2 74.9 d 3.48 (1H, d, J = 11.2 Hz, ax)
3 71.0 d 3.53 (1H, dd, J = 11.2, 4.2 Hz, ax)
4 73.5 t 3.87 (1H, d, J=4.2 Hz, eq)
5 127.4 S -
6 143.0 s -
7 26.3 t 2.25 (1H, ddd, J = 13.2, 12.1, 5.7 Hz)
1.96 (1H, ddd, J=13.2, 12.5, 5.3 Hz)
8 401 t 1.56 (1H, m)
1.51 (1H, m)
9 691 d 3.73 (1H, qt, J = 6.4, 6.1 Hz)
10 23.3 q 1.17 (3H,d, J=6.4 Hz)
11 208 g 0.94 (3H, s)
12 260 g 113 (3H, s)
13 182 g 1.77 (3H, s)

m: multiplet or overlapped signals
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%4 HHRALE Y Compound 43 D1

Compound 43 D%y F R, HR-ESI-MS K ¥ | C;3Hp0, T D & P7E L7, PC. 'H i NMR
A7 kb (Table 50) (Z351F 5 40 ppm 5D 4 fhfRFE, 4 DDA F)VET2 EORHEH S| compound
43 % compound 42 & [FlEk megastigmane Td 25 EHEJI L7=, Z DM, 3 >0 fokfgike 1 >0 =
OKFEIEDAFAEN RE ST, K0 R RET 21T © 7212 2D-NMR (H-H COSY, HMBC) % |
E L& Z A, Fig 107 IR X O ITHBEPBII SN/ Z L5, compound 43 DA % Fig. 106
DEIITHRE LT,

FA SEARRCEIZ DWW TR, 97, 210 /K3FE 3.41 ppm (1H, d, J=9.8 Hz) & 3 LD /K5 3.50 ppm
(1H, ddd, J=11.7,9.8, 5.3 Hz) N 9.8 Hz IZH v TV 7 LTV BHHEND 2 N3 AL D/KFEIT ax
BLiE CTHDEREL, S HIT, 4 LD/KFE 1.52 ppm (1H, ddd, J = 12.8, 5.3, 4.2 Hz, eq) %O 1.49 ppm
(1H, ddd, J = 12.8, 12.6, 11.7 Hz, ax) & 5 iz /K3 1.92 ppm (1H, dqd, J = 12.6, 6.8, 4.2 Hz) NZFhN T
12,6 Hz X OV42 Hz IZH > 7V T L TWDHZ LD SLOKFZ T ax BLiETH D EIRE LTz,
LLEDHENS Y o Z Sy ORI SLARBLE % Fig. 106 (283 X 912 201 K O3 WD KEREE KON 13 i
DAFNVHNT ax BLETH D ERIE LTz, S HIT, 6 MEOFHX SRR EIZ-DOVTiX PSNOESY Z
LT RE R (Fig. 108). SALOKFER N AL, 1200 XA F VIO T E THALOKSE E DOMIZFRE
DB SN2 D 6 (LKL ax BUE CTH D L WRTE LTz, TOMOFHEL >~ 7Y v 7
BEORE LI IAEREZ T b D Tho7=Z Eonh, U v 7 ERSy ORI LAELE % Fig.
106 O X 5 IZPRE LT,

FEXSTARBLE IC DWW T, BT Y vy —IEIC K W G217 > 72, Compound 43 @ R KT}
S-MTPA — Z 7 /L{K (Compound 43a, 43b) %15, figf L7225k (Fig, 109).3S.9R TH D LIRIE L.
AR OFE AL E A B F 2. compound 43 DAEXIELE X 25, 3S, SR, 6R. 9R ThHDH LRE LT,

L EJE Y | compound 42 DF1E % Fig. 106 D X 5 (ZkiE L7z,
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Amorphous Powder

[@]2-0.45 (¢ = 0.44, MeOH)

IR vimax (film) cm™: 3368, 2970, 1650, 1458, 1373, 1108,
1108, 1048, 1012, 967

HR-ESI-MS (positive) m/z: 267.1722 [M+Nal*

HO

"y,
’OH

W

o™ 1//3/ (calcd for CsHasOsNa: 267.1723)
Fig. 106 Structure and Physical data of Compound 43
H o— H
Important H-H COSY Correlations
H——C
Important HMBC Correlations
Fig. 107 Important H-H COSY and HMBC correrations of Compound 43
Table 50 °C and 'H NMR data for Compound 43
3¢ and "H NMR (150 MHz and 600 MHz, CDs0D)
Position *c H
1 46.3 s -
2 79.2 d 3.41 (1H, d, J = 9.8 Hz, ax)
3 717 d 3.50 (1H, ddd, J = 11.7, 9.8, 5.3 Hz, ax)
4 38.1 t 1.70 (1H, ddd, J=12.8, 5.3, 4.2 Hz, eq)
1.50 (1H, ddd, J = 11.8, 12.6, 11.7 Hz, ax)
5 354 d 1.98 (1H, dgd, J = 12.6, 6.8, 4.2 Hz, ax)
6 780 s -
7 33.9 t 1.67 (1H, dt, J=16.0, 7.8 Hz)
1.64 (1H, dt, J=16.0, 7.8 Hz)
8 35.6 t 1.54 (2H, dd, J=7.8, 6.8 Hz)
9 699 d 3.63 (1H, tq, J=6.8, 6.0 Hz)
10 237 ¢ 1.16 (3H, d, J=6.0 Hz)
11 17.7 g 0.86 (3H, s)
12 214 ¢ 1.05 (3H, s)
13 164 q 0.93 (3H, d, J=6.8 Hz)
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HY \H

Important PSNOESY Correlations

Fig. 108 Important Phase sensitive NOESY correrations of Compound 43

+0.02 “oH —0.06  +0.06

—0.14 Ao Values are in ppm (Js-0r)

Fig. 109 Result with the modified Mosher’s method for Compounds 43a and 43b
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51 HHRALE Y Compound 44 D1

Compound 44 D%y FRilF, HR-ESI-MS K ¥ (T CoH305 T % & P7E L7, PC. 'H i NMR
AL KU (Table 51) IZ331F 5 glucopyranose, 40 ppm 5D 4 ik, 4 DD A FI/VHTp L OFHR
725 compound 44 [ compound 40 & TF 41 & [AlEk. megastigmane BlHEATH D EHERIL 72, =6
(2. 90 ppm fFITD A F U [RFEDIFAEN S, compound 40 }2 (N 41 & [FIEE, compound 44 & 2 (012
Uay FEGEZAT LI LR ENT, TOM, 1 HOWNE HEEE, 320 2 kR EDFE
DRBE NIz, X0 EERAR R 24T 9 72912 2D-NMR (H-H COSY. HMBC) #HlE L7z Z A,
Fig. 111 (2779 K 9 (THBI BRI & 4, compound 44 O k% % Fig. 110 D K 9 I[ZRE LT,

FAXFSLAREL 12 DU CTHEL 2D 7K FE 3.27 ppm (1H, d, J = 10.0 Hz) & 3 2D /K 3 3.79 ppm (1H, ddd,
J=10.0,9.7,6.8 Hz) 75 10.0Hz I=H v 7 VU v 7 LTWBHENE 2 7R3 D KEIT ax BB TH
L EWRE LT,

MR SLARBLIE 2 B3 5 72 8 compound 44 ZBEFNK 3R L, #6727 7 U =2 (Compound
44a) |ZOWT, 2N DNARZ R ET < glucosylation-induced shift-trend rule M3 FH % #7203,
table 52 |ZR T L DT, WHITTE o, Db, IMONEOKRF bEEE X, WRE Y
¥ —{EIZ XV MRt &21T - 72, Compound 44a @ R } (X S-MTPA = A2 7 /LK (Compounds 44c, 44d) %
. BT L7ZRER (Fig, 112), 3R, 9R ThH D EPRE L., AHROMREE % HE %, compound 44
OFEXTELIEIL 2R, 3R, IR TH D LIRE LT,

PLEX Y | compound 44 D&% Fig. 110 D X 5 IZPE LTz, ek, 77 U 2T % compound

44a IIBEML A TH D P,
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I

Amorphous Powder

[0]2-60.0 (¢ = 0.58, MeOH)

IR Vmax (film) cm™: 3335, 2967, 1650, 1557, 1512, 1456,
1160, 1078, 1035, 996

HR-ESI-MS (positive) m/z: 413.2140 [M+Nal*

(calcd for CigH340gNa: 413.2146)

Flg 110 Structure and Physical data of Compound 44

HO

H o— H
Important H-H COSY Correlations

H——C
Important HMBC Correlations

Fig. 111 Important H-H COSY and HMBC correrations of Compound 44

Table 51 °C and 'H NMR data for Compound 44
3¢ and "H NMR (150 MHz and 600 MHz, CDs0D)

Position 3¢ 'H
1 440 s -
2 925 d 3.27 (1H, d, J = 10.0 Hz, ax)
3 675 d 3.79 (1H, ddd, J = 10.0, 9.7, 6.8 Hz, ax)
4 40.8* t 2.34 (1H, dd, J=17.0, 6.8 Hz, €q)
2.05 (1H, dd, J=17.0, 9.7 Hz, ax)
5 1244 s -
6 1379 s -
7 258 t 2.23 (1H, m)
1.91 (1H, ddd, J = 15.1, 10.2, 6.8 Hz)
8 407t 1.50 (2H, m)
9 69.1 d 3.71 (1H, m)
10 233 g 117 (3H, d, J = 6.4 Hz)
11 29 g 1.03 (3H, s)
12 256 g 122 (3H, s)
13 196 g 163 (3H, s)
Glc 1’ 106.2 d 435 (1H, d, J=7.6 Hz)
2 755 d 3.29 (1H, m)
3 78.2** d 3.36 (1H, m)
4 714 d 3.34 (1H, m)
5 78.1%* d 3.36 (1H, m)
6’ 62.5 t 3.87 (1H, dd, J=12.1, 1.7 Hz)
3.68 (1H, m)

*. exchangeable,
m: multiplet or overlapped signals
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Amorphous Powder
[a]2~78.7 (¢ = 0.15, CHCI5)

Ref.) [a]® -66.3 (¢ = 0.056, CHCI3)*?
13

Fig. 112 Structure and Physical data of Compound 44a

-0.07 -0.05
™

OMTPA
& 0,06 =

Ad Values are in ppm (Js-0g)

Fig. 113 Result with the modified Mosher’s method for Compounds 44¢ and 44d
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Table 51 °C and "H NMR data for Compound 44a in CD;0D

3¢ and "H NMR (150 MHz and 600 MHz, CD30D)

Position *c 'H
1 43.2 S -
2 81.1 (+0.8)* d 3.15 (1H, d, J = 10.1 Hz, ax)
3 68.7 (+11.4)* d 3.67 (1H, ddd, J = 10.1, 9.9, 6.5 Hz, ax)
4 413(-1.2% ¢t 2.27 (1H, dd, J = 16.9, 6.5 Hz, q)
2.01 (1H, dd, J=16.9, 9.9 Hz, ax)
5 124.5 S -
6 138.3 s -
7 26.05 t 2.22 (1H, m)
1.91 (1H, ddd, J=15.1, 10.2, 6.8 Hz)
8 40.7 t 1.50 (2H, m)
9 69.2 d 3.70 (1H, dq, J = 6.5, 6.2 Hz)
10 23.3 q 1.17 (3H,d, J=6.2 Hz)
1 22.0 q 0.93 (3H, s)
12 26.09 q 1.11 (3H, s)
13 19.7 q 1, 62 (3H, s)
Adua-44a, m: multiplet or overlapped signals
Table 51 °C and 'H NMR data for Compound 44a in CDCl;
'3C and "H NMR (150 MHz and 600 MHz, CDCls)
Position *c 'H
1 41.7 s -
2 80.3 d 3.27 (1H, d, J = 9.8 Hz, ax)
3 67.9 d 3.77 (1H, ddd, J = 9.8, 9.8, 6.4 Hz, ax)
4 39.7 t 2.33 (1H, dd, J = 16.6, 6.4 Hz, eq)
2.06 (1H, dd, J = 16.6, 9.8 Hz, ax)
5 123.5 s -
6 136.6 s -
7 24.8 t 2.22 (1H, m)
1.91 (1 H m)
8 39.7 t 1.52 (2H, m)
9 68.7 d 3.81 (1H, m)
10 23.4 q 1.22 (3H, d, J=6.1 Hz)
1 25.5 q 1.13 (3H, s)
12 21.4 q 0.93 (3H, s)
13 19.5 q 1.63 (3H, s)

m: multiplet or overlapped signals
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Vaxiawd

4 /NG

TUTXRWEY T N T U T X [Meliosma lepidota ssp. squamulata] SEFE ORI FIE AT,
1-7 %/ — VAR E 5 X U 873 megastigmane 2 fE (Compounds 42, 43) % ONRIBCHEHA 3 Fll
(Compounds 41,42, 44) ZHHEEL . TOLFREE LA LT LT,
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5% &

5
>

AWML TIET U7 XFBHEY > 3T U 7% [Meliosma lepidota ssp. squamulata] HEED ik 53
TeEAT, 1-7 H 7 — )L A[EE 5y X0 Bl megastigmane 2 f (Compounds 42, 43) & OVNFEIECHE(R 3
ff (Compounds 41, 42, 44) ZHEE L, ZObFtEELBH LT LT,

A 5] B X 4172 compound 40 & T8 41 OEAfRIEICOWT, B LTz,

AMFFEIZ I T interconverable mixture & L T H 4172 compound 40 & DG TH %
compound 41 |X[fl—7 7 7 2 a3 > % HPLC THHRTH Z LIC LY B s /ofb&mTh o7,
Compound 40 {ZOW TR DR 5 2 KO ' — 7 Z R 2 ICHEE L TH I ITHAZE# L T
LEV, HEETHZ L3 TE/edoTz, £72, compound 41 IZBH L CIXESITELTH Z i34
Mo Tohy, FRERORGEICEVY, T TlEd 5723 compound 40 2K L T, #H £-FEETH
ST TDOZEMND Fig 114 DX 5 RPUSHEETWD EHERITE 5, £72. compound 41 (X7
A Ay EERRE E RN RALEE D IR X DEEIEWEE &> TV DA,
compound 40 & [Fl—DEHENLERINTND Z EEZERT DL SALK 6 MLDONARIZONT
MR TE D,

Cpd 41

Fig. 114 Biosynthesis pathway of compound 40 and compound 41
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L.

6 & SEBRDHL

H

MEHEY)
F 2R T T T X Meliosma lepidota ssp. squamulata DIEFRIE 2006 45, i I ESARRESAAT CHREE
L7,

fie e g
FEJEEE 1% P-1030 (A AL W T2) 7 2 ZOVKEIEEE Mo WV THIE L7z, BIETABER ONERE 1%, &30
EEICATRE LTz,

—_

2. BRI (NMR) A7 kL

JEOL ECA-600 B4R SLIE2E & (H ASTE -85 %%%. '"H NMR : 600 MHz, “C NMR : 150 MH z )
L CHIE Lz, WTNLHIEEEH o D & 7 F /L% internal lock signal & L7=, 7 I /LT 7 b
EDOFTRIL, WEMEHEWE T T A F T2 (TMS) 75 DSE (ppm) TR L, 'HNMR 27
MUIZE T DG EBNIFEINNIZ Hz AL TRE LTz,

3. E&E (MS) ohr
EERENA 7Yy NUVE B8 AT 2 (Thermo Fisher Scientific, LTQ Orbitrap XL) % A>Tl
E LT,

4. JRHMEIL (IR) A2 kL
HORIBA FT-710 (B3 BVERT) 49 YEICRERt A L. 7 ¢ L SRS CatBlh 4 88 e L7,

AT a= " T FT 04—
1. DiaionHP20 o Ao a~ T F7 4 —
Diaion HP-20 7 7 A7 v~ s 7T 7 4 —ZI3iFA 5% 2 LIS Diaion HP-20 26 L 7=,

2. VUBFNET LIS NTTT 4 —
NEFE S U B Z N T T AT e~ R 7T 7 0 —IZi, 70-230 mesh @ silica gel 60 (Merck) % £ H L 7=,
WA Y BTN T T KT a~x 7T 7 4 —IZiE, Cosmosil 75 C13-OPN (Nacalai Tesque) ZffifH L7z,

3. KA 7 L7 a~ N 7T 7 4 — (DCCC)

AR EIRE 27 v~ & 27 7 EYELA DCC-3000 (CRURHELAR) 2 H L7z (3 BESS : AR 2 em,
FZ40em O 7 L 300 K), WEIXEEMICZ aaib b A X 7 — K 1 —7m)—
=9:12: 6: | OIRATREED TFIg %z v, BEHICZO EEa v, i@ EFIEIC TR S,
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4. mEEKs v~ T TT7 4 —

B 717 512 Inertsil ODS (6.0x250 mm & L < 1% 10.0x250 mm) % L < {3 Cholester (10.0x250 mm)
A L, BHIZ R 2031 (HASDETH), BRI A X 2 —1 - KR ZHW T, Jii# 1.6 mL/ min
H L< X 2.8 mL/ min TIT-> 7,

¥, WA T LAOFEE KO A X & EITFEINICHGRE L7,

5. #HE/su~ /77 4— (TLO)

TLC 7L — MZJE X 025mm D> U 7V 60F sy (A7) TL— e, Zaakih: AX
J =)k =15:6: | ODIREVEBLZ R E Uiz JBB% O 2K v MIUV (254 nm) FSHE L OY
10 %Rl % EFELME L R S TRt L7,

6. HEHHT (HPLC)

53 BT 71 Z 22 Shodex NH2P-50 (FAFNEE 1) 2 A L, S OR-2090 (H A5 T38) i B fs H
FrEHW, BT b= R UL - AKRZEHWT, WiE 1 mL/ min T{T-o 72,
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P, HiEE R

WS H T R T U T RO (880 kg) & AKX /—/LT3[E] (4.5 L) L, 3.0 L IZ#EAME
%, n-~FH 3 LTHIH LE, A% —VEE %, K30 L CRBL, Fifg=F1L, 1—7
Z ) —)VEZENEI 3.0 L CHFANIHIMN, BHE Loa-~FH 8 (41.0 o) BEEE=T V8 (104 g),
1-7 % 7 —/VIE (125 g). KE (198 g) Z1%7-,

ZDHH 1-TH ) —)VAIEEESr (125 g) @D 95 123 g ZwWikATEZ fLI4AE Diaion HP-20 7 7 A7
0N~ h7T77 40— (NEE60ecmxE S 46em. 1 777 ar=1L) IZffL. K- A%/ —)b (41,
4L), (3:2,4L), (2:3,4L), (1:4,4L), T LTAH J—/L AL ONEIZIEME L., 20% A % J —LIEH
Wiy (7773 a3 1-3, 33.29), 20-40%A &% / — )\ViAHE Sy (777 v a2 4-7, 18.0g), 40-60%
AB ) —NVEEHBEGy (777 22 8-12, 28.0 g), 60-80% A &/ —/ViEHESy (777 a2 13,
14, 4.68 g), 80-100% A % / —/NIaHE Sy (777 3 a2 15-18, 202 g). 100% A % / — )LVIEHHE
(7 TV a 1924, 100g) &5,

Compounds 40, 41. 42. 43. 44

Diaion HP-20 BT A7 0~ K757 4 —@ 20-40% A X / — VIEHE Sy (7727 v a2 4-7,18.0 g)
FrunarihE AR ) —VORAEE [7eadr/LA6L, Zuakibh - AX /) —)L (49:1,3
L). (24:1,3L), (23:2,3L), (9:1,3L), (17;3,3L), (4:1,3L), (3:1,3L), (7:3,3L), 7ok

V- AH ) =)L -k (35:15:2,3L), AX /—/L3L] WY UM AADT A u~ TS

T 4= (NEES2emx@E & 47em, 1 7727 33 »=500mL) (ZfF L., 15%A %/ — Vs (7
T a3 34-38,0.706 g) KR 15-20% A %/ — VIR Sy (7T 7 >3t 39-43,1.75 ) 45372,

SUBGNRT I~ NTTT 4 —D 15%A K ) — VRIS (77 7 a3 34-38, 0.706 g)
WY BTN T L a~ N7 TT7 40— (NEES.0emxim & 25 em, 10% A Z / —/L 2 L—90%
AKX ) — L 2L : linear gradient, 1 77 7 2 a2 =10g) IZff L., 7727 2> 96-108 (141 mg) %
B, HBoNi=7 727322 96-108 (141 mg) % DCCC IZff L, 7T 7 a1 43-49 (52.6 mg) %
5, ThaxrmbiRkiEkh 7 50~ N7 74— (AF 7 —)L:K=2:3, ODS (10 mm), 2.8 mL/
min) & AV CRRLL, BREFEER 16 43D ' —27 55 compound 42 (35.0 mg). FFFER 18 4D & —
2 3% compound 43 (7.6 mg) & 1577,

SUNTNHIT LT~ NT T T 4—D 1520%A X /) — WIRHE Sy (7773 3 39-43,1.75 g)
AWV BTN T L a~w N T7T7 40— (NEES5.0emx&E S 25 cm, 10% A %/ —/L 2 L—90%
AK ) —/L 2L : linear gradient, 1 777 a3 =10g) IZff L., 777 3> 53-69 (84.3mg) K&
W7 T 73 3 144-156 (86.1 mg) %157=,

7773 53-69 (84.3 mg) &= DCCCIZFfL, 777 32 10-36 (922 mg) 1%, TN &% &
WEK T hom~ NI 7 04— (AX ) —)L : /K=3:7, Cholester (10 mm), 2.8 mL/min) % I
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WORRL L BREFEERT 13 20 OV 16 43D B — 2 7> 5 compound 40 (36.3 mg), {RFFRER] 47 /3D B —
7 7»5 compound 41 (2.8 mg) #1577,

—J. 777 a2 144-156 (86.1 mg) & DCCC IZft L., 777 v a1 39-45 (563 mg) =14, T4l
EEEIEAEN 7 2 oa~ NIT T 40— (AX ) —): K=T:20, ODS (10 mm), 2.8 mL/ min) %
FAWTHRLL . PREFRFRT 28 3D ' — 27 /5 compound 44 (26.3 mg) % 157-,

Compound 42 D(R), (S)-MTPA — A 7 L4k,

Compound 42 (0.4 mg) Z /K7 v A% (1mL) (%D L. (R)-MTPA (10.0 mg),
1-ethyl-3-(3-dimethylaminopropyl)cardodiimide hydrochloride (EDC) (10.0 mg).
N,N-dimethyl-4-aminopyridine (4-DMAP) (10.0 mg) % /i 2T 37°C, 12 KFE S S /7=, MUtk JIA
K, K (ImbL), IMMEEE (1 mL), fafREEAKFET Y U LKERKR (1 mL), fafifiEK (1 mL)T
BOGR & Beo Tz, #FbNT-AE% . BoKREET U U A& Nx CTRiK%E, IERE Lz, 56
AT FRIE X TLC [silica gel (0.25 mm thickness), being applied for 10 cm, with development with
CHCl;-(CH3),CO (20: 1) for 9 cm, and then eluted with CHCl;-MeOH (5: 1)] TH#L L, = 27 LAY
compound 42a (0.3 mg) & 57=, [AIFEIZ LT compound 42 (0.6 mg) % (S)- MTPA (10.0 mg), EDC (10.0
mg), 4-DMAP (10.0 mg) & St &8, = A7 /L{tE54) compound 42b (0.4 mg) %4572,

Compound 42a: (2R,3R,4R,9R)-Megastigman-5,6-en-2,3,4,9-tetraol-3,9-O-(R)-MTPA diester

Amorphous powder; 'H NMR (CDCls, 600 MHz) &: 7.61-7.39 (12H, aromatic protons), 5.15 (1H, m, 9-H),
5.10 (1H, m, 3-H), 4.09 (1H, m, 4-H), 3.84 (1H, m, 2-H), 3.50 (6H, s, -OMe), 1.96 (1H, m, 7-Ha), 1.70 (2H,
m, 8-H,), 1.68 (1H, s, 13-H3), 1.67 (1H, m, 7-Hb), 1.29 (1H, m, 10-Hs), 1.12 (3H, s, 11-H3), 1.00 (3H, s,
12-H3); HR-ESI-MS (positive-ion mode) m/z: 699.2365 [M+Na]" (calcd for C33H3305F¢Na: 699.2363).

Compound 42b: (2R,3R,4R,9R)-Megastigman-5,6-en-2,3,4,9-tetraol-3,9-O-(S)-MTPA diester

Amorphous powder; '"H NMR (CDCls, 600 MHz) 8: 7.62-7.39 (12H, aromatic protons),5.15 (1H, m, 9-H),
5.03 (1H, m, 3-H), 4.17 (1H, m, 4-H), 3.75 (1H, m, 2-H), 3.50 (6H, s, -OMe), 1.85 (1H, m, 7-Ha), 1.64 (1H,
m, 8-H,), 1.63 (1H, s, 13-H3), 1.62 (1H, m, 7-Hb), 1.38 (1H, m, 10-H3), 1.06 (3H, s, 11-H3), 0.97 (3H, s,
12-H3); HR-ESI-MS (positive-ion mode) m/z: 699.2366 [M+Na]" (calcd for C33H3305F¢Na: 699.2363).

Compound 43 D(R), (S)-MTPA = X 7 )1k

Compound 43 (0.6 mg) # /K7 mr A% (1mL) 2N L, (R)-MTPA (19.5 mg).
1-ethyl-3-(3-dimethylaminopropyl)cardodiimide hydrochloride (EDC) (11.4 mg).
N,N-dimethyl-4-aminopyridine (4-DMAP) (15.7 mg) % % T 37°C, 44 REs SW 7=, Gk, A
. K (1mL), IMERR (1 mL), B@MKIRAKFET b U 7 LKERE (1 mL), @K (1mL)T
PSR A>Tz, BN AEL . BEAMET MY U L&z THAKE, BUEZERE L, 556
AT FEIE X TLC [silica gel (0.25 mm thickness), being applied for 10 cm, with development with
CHCl3-(CH3),CO (19: 1) for 9 cm, and then eluted with CHC1;-MeOH (9: 1)] TH#I L, = 27 UL EY

142



compound 43a (0.8 mg)Z 737, [FIFkIZ L T compound 43 (0.6 mg) % (S)- MTPA (25.4 mg). EDC (9.0
mg), 4-DMAP (15.4 mg) & (i S, = A7 /U tE%) compound 43b (0.3 mg) % 157-,

Compound 43a: (25,35,5R,6R,9R)-Megastigman-2,3,6,9-tetraol-3,9-O-(R)-MTPA diester

Amorphous powder; 'H NMR (CDCls, 600 MHz) 6: 7.55-7.40 (12H, aromatic protons), 5.07 (1H, m, 9-H),
4.99 (1H, ddd, J=11.7, 9.8, 5.3 Hz, 3-H), 3.69 (1H, dd, J = 9.8, 4.2 Hz, 2-H), 3.58 (3H, s, -OMe), 350 (3H,
s, OMe), 1.98 (1H, m, 5-H), 1.85 (1H, m, 4-Heq), 1.70 (2H, m, 8-H,), 1.64 (1H, m, 4-Hax), 1.63 (1H, m,
7-Ha), 1.57 (1H m, 7-Hb), 1.30 (1H, m, 10-Hs), 1.09 (3H, s, 11-H3), 0.90 (3H, s, 12-H3), 0.88 (3H, s,
13-H;); HR-ESI-MS (positive-ion mode) m/z: 701.2518 [M+Na]" (calcd for C33H40OsF¢Na: 701.2520).

Compound 43b: (25,3S,5R,6R,9R)-Megastigman-2,3,6,9-tetraol-3,9-O-(S)-MTPA diester

Amorphous powder; 'H NMR (CDCl;, 600 MHz) 6: 7.55-7.40 (12H, aromatic protons), 5.07 (1H, m, 9-H),
4.96 (1H, ddd, J = 11.7, 10.2, 5.3 Hz, 3-H), 3.71 (1H, dd, J = 10.2, 5.7 Hz, 2-H), 3.58 (3H, s, -OMe), 355
(3H, s, OMe), 1.91 (1H, m, 5-H), 1.76 (1H, m, 4-Heq), 1.74 (1H, m, 7-Ha), 1.64 (2H, m, 8-H,), 1.50 (1H,
m, 4-Hax), 1.47 (1H m, 7-Hb), 1.36 (1H, m, 10-H;), 1.06 (3H, s, 12-H3), 0.97 (3H, s, 11-Hs), 0.75 (3H, s,
13-H;); HR-ESI-MS (positive-ion mode) m/z: 701.2520 [M+Na]" (calcd for C33H40OsF¢Na: 701.2520).

Compound 44 DEEENNK > iR

Compound 44 (5.1 mg) % 20 mM FEfE/N > 7 7 — (1 mL) (ZEfE L. 5 mg @ B-glucosidase (10000 U/
2703 mg, 7 —E 2 Nk, FeHisk) 20z, 37CKIEH Tz L b 11 KRG S ' 7,
FOGBRZ U 7 25gllES L. Zunakib bt A% ) —VOIRGEREE [7 v ak/L A 200 mL,
JuamAs - A% )=/ (19:1, 100 mL), (9: 1. 100mL). (17:3. 100mL). (4: 1. 100 mL). (3;
1. 100 mL), (7:3. 100 mL), A% /—/L'200mL] W= V5N AT hrva~ NTTT 4 —
(W25 emx@ S 20em, 1 777 v ar=5g) IZfF L, 15%A% 7 —NVEMES (77273
114-119) 7>% compound 44a ((2R,3R,9R)-Megastigman-5,6-en-2,3,9-triol) (2.3 mg) &KX 100% A % /
— /LR 53 72> & compound 44b (D-glucose) (2.2 mg) #1572,

Compound 44b DY /KT

HPLC (7 b=k UL :Kk=4:1) ZHO TR DS TSI 21T o 70, PRFFRER 10.4 53D
E— 7B W TIEOEEM 2 /R L2728, D-Glucose TH 25 EHIWF L7z, 72k, #EME LT
D-Glucose (1mg/ mL in 80% CH;CNaq) 10 uL % injection L. PREFRER] 10.4 43D B — 7 IZB W TIED
e E R 2 & MR LT,

Compound 44a D(R), (S)-MTPA = 2 7 )Lk,

Compound 44a (0.7 mg) ZHAKT 7o A% (1mL) 2L, (R)-MTPA (11.1 mg),
1-ethyl-3-(3-dimethylaminopropyl)cardodiimide hydrochloride (EDC) (11.1 mg).
N,N-dimethyl-4-aminopyridine (4-DMAP) (10.0 mg) % /ll% T 37°C, 31 RES SH72, Kk, IR
. K (1mL), IMERR (1 mL), BIFKBEAKFET b U ¥ KK (1 mL), fafiEiEK (1mL)T
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FUT= 7% X TLC [silica gel (0.25 mm thickness), being applied for 10 cm, with development with
CHCls-(CHz),CO (40: 1) for 9 cm, and then eluted with CHCl-MeOH (5: 1)] R L. = 27 L {LaM
compound 44c¢ (0.1 mg) % 157z, [FIEEIZ LT compound 44a (0.7 mg) % (S)- MTPA (13.0 mg), EDC (10.5
mg), 4-DMAP (15.7 mg) & (i S, =27 /U LA compound 44d (0.4 mg) % 157-,

Compound 44c¢: (2R,3R,9R)-Megastigman-5,6-en-2,3,9-triol-3,9-O-(R)-MTPA diester

Amorphous powder; 'H NMR (CDCls, 600 MHz) 6: 7.57-7.40 (12H, aromatic protons), 5.15 (1H, m, 3-H),
5.13 (1H, m, 9-H),3.57 (3H, s, -OMe) 3.53 (3H, s, -OMe), 3.51 (1H, m, 2-H), 2.46 (1H, dd, J = 16.7, 6.9
Hz, 4-Heq), 2.34 (1H, m, 7-Ha), 2.14 (1H, m, 4-Hax), 2.08 (1H, m, 7-Hb), 1.93 (1H, m, 8-Ha), 1.65 (1H, m,
8-Hb), 1.54 (1H, s, 13-Hs), 1.30 (1H, d, J = 6.1 Hz, 10-Hj), 1.09 (3H, s, 11-Hz), 0.99 (3H, s, 12-H3);
HR-ESI-MS (positive-ion mode) m/z: 683.2413 [M+Na]" (calcd for C33H330,F¢Na: 683.2414).

Compound 44d: (2R,3R,9R)-Megastigman-5,6-en-2,3,9-triol-3,9-O-(S)-MTPA diester

Amorphous powder; '"H NMR (CDCls, 600 MHz) &: 7.55-7.26 (12H, aromatic protons), 5.15 (1H, m, 9-H),
5.12 (1H, m, 3-H), 3.58 (6H, s, -OMe), 3.45 (1H, m, 2-H), 2.50 (1H, dd, /= 16.7, 6.1 Hz, 4-Heq), 2.32 (1H,
m, 7-Ha), 2.16 (1H, m, 4-Hax), 2.02 (1H, m, 7-Hb), 1.84 (1H, m, 8-Ha), 1.62 (1H, m, 8-Hb), 1.49 (1H, s,
13-H;), 1.38 (1H, d, J = 6.1 Hz, 10-H3), 1.02 (3H, s, 11-Hs), 0.94 (3H, s, 12-H;); HR-ESI-MS (positive-ion
mode) m/z: 683.2413 [M+Na]" (calcd for C33H3307FsNa: 683.2414).
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