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Abstract: Twelve compounds, including 5 new monoterpenes and 7 known derivatives, were isolated from a
water decoction of Monochasma savatieri by column chromatography over macroporous adsorbent resin, MCI
resin, Sephadex LH-20, and HW-40C, combined with preparative TLC, reversed phase HPLC, and flash column
chromatographic techniques. Their structures were elucidated by comprehensive analysis of spectroscopic data,
along with enzymatic hydrolysis as well as electronic circular dichroism (ECD) and NMR calculations, the new
structures named monochaside I (1) and monochairidols A-D (2-5), respectively. The known compounds 612
were obtained from the Monochasma plants for the first time.
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WA AT AR, [a]X +15.9 (¢ 0.13, MeOH).
AN SR K T A TR AR L (3 381 em™) Al
BRI (1674 cm™). #RHE (+)-HR-ESI-MS m/z 485.199 9
[M+Na] (C,H,,0, Nait5 18, 485.199 3) I NMR %
¥ G, e Ko T4 C,H,0,, AMERERS.
A1 'H NMR i BoR &5 B & H — A -
] 2 R AN — A B-IEL R A WE B A, IEAEAE 1SR [0,
10.09 (1H, s, H-7)].3 /N H 3 [0, 1.14 (3H, s, H-8)-1.09
(3H, s, H-9) f12.17 (3H, s, H-10)] P /™ H 3 [, 1.77
(1H, td, J = 12.6, 2.8 Hz, H-2a).1.23 (1H, ddd, J = 12.6,
7.0, 2.1 Hz, H-2b). 1.84 (1H, m, H-3a) A1 1.70 (1H, m,
H-3b)], A 1 ANEAIR 3 [6, 414 (1H, t, J = 4.2 Hz,
H-4)]. &1 °C NMR % 5o 5 DL b 25 0y 8 0 0)
NEFITRRAS 5, BA R TANZR B [0, 34.3 (C-1)] A1 AN PYHX
AUV [0, 154.2 (C-5) F1143.6 (C-6)] KBRS 5. itk
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Figure 1 The structures of 1-12
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7/C-1 F1C-5, &5E e AL, #iE 110 H o4t
NL15- = AR LN 250 -7-% . B4, HMBC
X X U H-1"/C-4 1F B B- It e 6] 4 4 S8 S I 42 4E C-4 |
HMBC 28 X U H-1"/C-2"IE B B- M i A il 4 5 HUARAE -
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1RO E o 28, ZURABEK RS, MWK 4 5
BRI A, 5 D12 A D-ABE X B8 5 L2 A
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Table 1 NMR spectroscopic data of compound 1. Data (J) were
measured in methanol-d, (references: dyqp,qp, = 3.250 for 'H and
Ocpsop = 49.000 for 13C) for 1 at 700 MHz for 'H and 175 MHz for
"C. Proton coupling constants (J) in Hz are given in parentheses.
The assignments were based on 'H-"H COSY, HSQC, and HMBC

experiments

No. Oy 0. | No. Oy O

1 34312 3.34dd (9.1,7.7) 83.5
2a 1.77 td (12.6, 2.8) 36.5(3" 3.51t(9.1) 78.1
2b 1.23 ddd (12.6, 7.0, 2.1) 4 326m 71.6
3a 1.84m 24.5|5" 327m 77.4
3b 1.70 m 6'a 3.83dd (11.9,2.1) 62.8
4 414t(42) 77.3|6'b 3.62 dd (11.9, 6.3)

5 1542 1" 4.41d(7.0) 106.4
6 143.6) 2" 3.17dd (9.1, 7.0) 76.1
7 10.09s 195.4/3" 323 m 71.9
8 1.14s 28.5| 4" 3.40ddd (9.8,9.1,5.6) 71.1
9 1.09s 26.8| 5"a 3.77dd (11.9, 5.6) 67.3
10 2.17 s 16.4) 5"b 3.09 dd (11.9, 10.5)

1' 445d(7.7) 101.0

A 2 NTEBEIRY, (2] —23.0 (¢ 0.29, MeOH).
AN ERE R oy e M TP AR R R (3351 em™). R
# (+)-HR-ESI-MS m/z 197.115 1 [M+Na]" (C,H,;O,Na
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Figure 2 The 'H-"H COSY (thick lines) and key HMBC (arrows)

correlations of 1-5

THEAE, 197.114 8) FINMR il %5 (% 2), e H o+
RN CH, 0,0 A2 1) 'H NMR ik &R H 2514
TAHIANERWH 6, 3.56 (1H, dd, J=11.0, 5.0 Hz,
H-1a) f13.50 (1H, dd, J = 11.0, 4.0 Hz, H-1b), N E 5
WH 3L 6, 3.92 (1H, dq, J = 9.0, 6.0 Hz, H-4) f15,, 4.25
(1H, t, J = 4.0 Hz, H-6), B MU %6, 1.21 (3H, d, J =
6.0 Hz, H-3) fi11.01 (3H, d, J = 7.0 Hz, H-10), 3 Mg i

Exp. CD spectrum of 1
= = =Cal. ECD spectrum of 1
= = =Cal. ECD spectrum of (5)-1
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T T
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T
200 250

J VK 3 5, 1.89 (1H, m, H-5).2.23 (1H, m, H-8) fI
1.65 (1H, dq, J = 9.0, 4.5 Hz, H-9), LA 2 1 A fig i j W
Hi 3 9, 1.86 (1H, m, H-7a) il 1.26 (1H, ddd, J = 13.5,
9.5, 4.5 Hz, H-7b). "*C NMR F1 DEPT i i 75 55 ik 45
PR B TG0 B (1) 9 NS 5 o AR 48 DL 508, T2
1A = FR B U B3R il - Ak &4 . 3@ id 2D NMR
K o Bt A5 AT T e . HR4E 'H-"H COSY %8
X U H,-1/H-9/H-5/H-6/H,-7/H-8/H,-10 F1 H,-3/H-4/H-
5, ULt HMBC %8 X & H,-10/C-7.C-8 A1 C-9 (& 2), 4
e AR, #hE T2 FHais. f£21
NOESY i, n Wl %2 % H,-1 5 H-4 . H-6 F1 H-8 2 [f] {{)
AT XU, 22 W I 28 J5 - 5 ) B Qe FA 0 IR — 0 (1] 4).
H E A E R E R B A X B B 1 Brs . BT 2
gt & A 2 A 523k, 78 521 Mosher's 5 € 44
SRR SE G, R BERTh. IR, th & 2 IS5 K15
B E, B4 N B FFEE A (monochairidol A).
&Y 3 NTEREIRYD, [a]? +6.7 (c 0.10, MeOH).
AN BoR H T PR R (3325 em™). R
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Figure 3 (a) The overlaid experimental CD (red line) of 1 and calculated ECD spectra of 1 (red dash) and (S)-1 (blue dash); (b) The over-
laid experimental UV of 1 and calculated UV spectra of 1 (red dash) and (S5)-1 (blue dash). (Blue-shifted by 18.0 nm)

Table 2 NMR spectroscopic data of compounds 2-5. Data were measured in CD,0D (references: 6,;.p,o, = 3.250 for 'H and Ocpion =

49.000 for °C) for 2, 4, and 5 at 500 MHz for 'H and at 125 MHz for "°C, and in D,0 (references: d,,,, = 4.800 for 'H and 6,

=49.500

CH30H

for *C) for 3 at 600 MHz for 'H and at 150 MHz for “C. Proton coupling constants (/) in Hz are given in parentheses. The assignments

were based on "H-"H COSY, HSQC, and HMBC experiments

2 3 4 5
No.
61 1 (5(‘ (SH (5(‘ 6” (5(‘ 6” (5(‘

la 3.56 dd (11.0, 5.0) 62.5 3.66 dd (11.4, 6.0) 64.0 174.8 3.66d (11.5) 64.3
1b 3.50 dd (11.0, 4.0) 3.64dd (11.4,4.2) 3.58d (11.5)

3a 1.21d (6.0) 23.2 3.61 ddd (9.6, 7.8, 1.8) 61.3 4.30ddd (11.5, 6.5, 3.5) 69.2 3.85ddd (10.5, 8.5, 4.0) 69.7
3b 3.64 ddd (9.6, 4.8, 1.8) 4.19.ddd (11.5, 8.5, 3.0) 3.69 ddd (10.5, 8.5, 6.0)

4a 3.92 dq (9.0, 6.0) 65.8 1.77 m 38.2 1.89m 29.5 2.13m 36.1
4b 1.48 m 1.51 m 1.58 m

5 1.89m 55.4 1.90 m 35.2 2.65m 35.7 2.62 quint (2.0) 454
6a 4.251(4.0) 74.5 1.75m 38.7 2.0l m 29.9 2.08 m 30.2
6b 1.71 m 143 m 1.23m

7a 1.86 m 443 3.82 ddd (9.6, 6.6, 6.6) 79.2 1.76 m 41.7 1.64 ddd (14.5,11.5,8.0)  40.9
7b 1.26 ddd (13.5, 9.5, 4.5) 1.70 m 1.53 ddd (14.5, 8.0, 2.0)

8 2.23m 35.9 1.61 m 45.0 82.1 96.4
9 1.65dq (9.0, 4.5) 50.2 131 m 53.4 2.87d(11.0) 55.3 83.9
10 1.01 d (7.0) 224 1.05 d (6.6) 17.4 1.24s 25.4 1.23s 20.6
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Figure 4 The NOESY correlations (pink double arrows) of 2-5

& (+)-HR-ESI-MS m/z 197.114 8 [M+Na]" (C,H,O,Na
TH&AH, 197.114 8) FINMR i 345 (3% 2), o€ H o7
H RN CH, O, MBI N 1. (LAY 3 HINMR i £
W5 2 AL B 3 R0 2 0 4% R L IR B (3% 2),
HEWT 3 2 2 1 7 SRk . AR 3 1% 'H-"H COSY i
%2 X ¢ H,-1/H-9/H-8/H-7/H,-6/H-5/H-9 H,-3/H,-4/H-5
A H-8/H,-10, & HMBC i #H X & H,-1/C-7.C-5 #1 C-9,
H,-10/C-7.C-8 f1 C-9 (&l 2), &5 & ML ¥, i
T AP 45 . 7E 3 NOESY B+, H,-15 H-5 1
H-8 LL A H-7 5 H,-10 2 [A] 152 XU, B H,-1.H-5 Al
H-8 B [A1 A 2 (1) — 1, ifif H-7 A1 H-9 B A 55— (B 4).
WA 3 1) S CD 1% 5 1H 5 ECD 1 i 28 i 0% 8 4
WG (B5), Jeibde e 7 H4ax g8, ik, (&4 3
¥y 45 ¥ 19 LA) 5 1 5, IF w44 O B B 5EEE B (mono-
chairidol B).

&4k aRRY, (ol +5.51 (c 3.37,
MeOH). ZAL &P IR BRI (3392 em™) FIEEHR
B (1721 em™) MRFAEMCATY o KR IE 25 7452 X HR-
ESI-MS 45 i 10 #E 2 T B 7 m/z 171.101 6 [M+H]"
(C,H,;0,, iF 518 171.101 6) A1 NMR i £ (3% 2),
& H o F AN CH,O0, NMEBFIEE N3, (LED41
'H NMR (W EE-d) R Haith &4 1S, 1.24
(3H, s, H,-10), 4 4> ¥ H % 6, 4.30 (1H, ddd, J = 11.5,
6.5, 3.5 Hz, H-3a).4.19 (1H, ddd, J = 11.5, 8.5, 3.0 Hz,
H-3b).1.89 (1H, m, H-4a).1.51 (1H, m, H-4b).2.01 (1H,
m, H-6a). 1.43 (1H, m, H-6b). 1.76 (1H, m, H-7a) F

a 0.154 . = Exp. CD spectrum of 3
e = = =Cal. ECD spectrum of 3
0.10 N = = =Cal. ECD spectrum of the enantiomer of 3
g
0.05 —\
g 000 P i S
o
.
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1.70 (1H, m, H-7b), LA J& 2 A ¥k H 2 6, 2.65 (1H, m,
H-5) A12.87 (1H, d, J = 11.0 Hz, H-9). {EAL&W04 (1)
“C NMR 1 DEPT @/, AT A I 21 9 i LR 15 5, XF
N T PAE BT K AN 6. 82.1 (C-8) AT 174.8 (C-1).
MR LA b9 vl B, HEW 4 S — A PRI Bk s P B, JF 08
it 2D NMR 256 0f B 45k gk 47 17 i — B e . i)
#i 'H-"H COSY % t 1) 52 X I H,-3/H,-4/H-5/H-9 1 H-
5/H,-6/H,-7, UL & HMBC % #* H,-3 A1 H-9 5 C-1 BL J&¢
CH,-10 5 C-7.C-8 #1 C-9 H) R AZ m P2 AH R A5 5 (18] 2),
SEEAL AR, e T 4P Ing M. FIH 411
NOESY ¥ 1 H-5 Fl H-9 ¥ 5 H,-10 {58 X (B 4), #E
W1 H-5H-9 F1 10-CH, B[ 35 1 [R10 . AR 4 sl CD 5
THE ECD 15— 35tk (Bl 6), i 1 H 4t i AL .
M, &Y 4 A UL E, JEdr B N H I C
(monochairidol C).

tEWSsSHEARRD, [ay +7.66 (¢ 0.22,
MeOH), R #i (+)-HR-ESI-MS 1 NMR %4 (3£ 2), #i
JEH T HMN CH, O, B4 ZHANEET, D 1A
WIRIFE . Eb 55 4 1 NMR 3, KB4 450 i 14
T ST R AN 1A AR B oy 0 AR TS IR TR R
(C-1) AKX FJE (CH-9). HH UL HEWT 5 52 4 19 P 5608 5
HAEBAIATA Y, 15 3 5 1 2D NMR 5256 504 4
Mrifae— e s, JUHE, /S HMBC g, H-3 5
C-8 IR A5 5 (B 2) AL 21 k%, IERH C-3 5 C-8
Z Al AN T TR M A58 . 7£ 1D NOE
P, JE 5 H-10 30 H-5, H-1a f1H-1b 4 8 25 FE5HH-1b,

800

= Exp. UV spectrum of 3
= = =Cal. UV spectrum of 3
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.I T T 1
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Figure 5 (a) The overlaid experimental CD (red line) of 3 and calculated ECD spectra of 3 (red dash) and the enantiomer of 3 (blue dash);
(b) The overlaid experimental (red line) and calculated (red dash) UV of 3
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Figure 6 (a) The overlaid experimental CD (red line) of 4 and calculated ECD spectra of 4 (red dash) and the enantiomer of 4 (blue dash);
(b) The overlaid experimental (red line) and calculated (red dash) UV of 4

H-5 FIH,-10 A3 25 . [FRS, /£ ROESY Z i, H-1b 5
H-3a 2 8] (152 X (& 4), E W A48 25 18] b M B 4
o FH LA E 5 AR X A AL, JF 49 B 1F 5 NMR
DP4+REZ A AT 3) IS RF. A SHICD g
JG B fi Cotton 2 B U, 7£ 5% Mosher's £ 5 C-9 48
PRI, RAERR T . HRYE S 5 4 AR TR R, HEWre ]
M EEZ B A A R R4t /8 . Rk, A9 5 415
BWIPHAE, 4% N EE HEE D (monochairidol D).

Table 3 DP4+ analysis of (SR,8R,95)-/(5R,8R,9R)-5

DP4+ (atom) (5R,8R.95)-5 (5R.8R.9R)-5
DP4+ (H data) 26.68% 73.32%
DP4+ (C data) 0.00% 100.00%
DP4+ (all data) 0.01% 100.00%

{8 B [«]? - HR-ESI-MS . 1D F1 2D NMR ¥ %5 %5 4%
AT, 5 SCERIRE AL A P B LU, C A
SERI O B E N (2E,68)-2,6- - F 3E-2,7-3 —H-1,6-—
= (6)+ (2Z,65)-2,6- — W -2, 7-3F — ffi-1,6- — gl
(7)~(2)-3- T )i B B-D- i e 761 22 B 72 (8) (B)-2- O )
FE B-D-H VR 71 i B2 (9) 3-(B-D- N e 7 767 7 35 4 Y
3£)-2,4,4- = FH L 23R O - 1-BH™ (10) X9 bR B R
(paederosidic acid, 11) F% 2 32 ™! (sweroside, 12).

AR SCARIE 8 12 AN A3 R 1 RO JEE B A
Yirp B8 8], L HACE W ~5 NEFb &, XK
SR I — DA R T RE B R K R JE A S B3
ZREVE . BT B AT R KSR U DU 2047
1E, 47 B A5 2 (AL A TR, TR oK Be EAT WG PE VAN
FHOR TAEA fpl i )5 825 3 S Bl A R AR L W R
Ja ik — PR

LI ER S
AUTOPOL V AU 6l % 1% (3% [ Rudolph 2 /),
Thermo Nicolet 1S50 FT-TR & i %% £ #h Y i 4% (3%

Thermo Fisher Scientific A ), JASCO V-650 & 45 4
HEAL L JASCO J-815 % CD il 52 4% (H A< JASCO 2 7)),
Bruker 700 B4 #% 4 JL 4R 4% (36 [E Bruker 2 7)) SYS-600
I Inova-500 #Z L3R4 (32 [ Varian A =], LA FIIE(S
S E I E bR A S ), Q Exactive Focus %Y i 4% (36
Thermo Fisher Scientific 24 7)), Agilent HP1100 2 &
O AR 61 4L (36 & Agilent 2~ F]). Sephadex LH-20
(% #t Amersham Pharmacia /A &), Toyopearl HW-40C
HER A E (H A TOSOH 4 /), C18 AQ Fl PFP % AH &
A (H A K HRaU 2 th), B G R (200~300 H)
0 FARE RS GF, (F S T 7). il
s AN €81 2 (32 [ Honeywell 2 &), H At i 75147
TeHE AR, B0 B AL A T, O N A 4Bl
wat

JEH B (A HE) HG /R T FE R 250V AT IR BT AR A 7]
PR, bR A IAE T 05 2R T R R 25V A R BT AR A 7 .
1 BRSHE

T8 1 RE B ¥ Monochasma savatieri 4= % (50 kg)
K wE, LK, 289 5 4k 22 B 30 min (3300 L),
F /KRB R 45, SR 5 46 HP-20 K AL ik €3 4y
BRI IK L 50% B R 95% LB i, 75 31 B 1)
W A~Co WIERSE )G, 50% LEEGELE 5 (1 700 g)
2 MCIHE (i 73 B8, I 7K . 30% L% < 50% £ 1
95% & T F1 P IR P i, 73 3 B1~BS. B2 (550 g) A
Sephadex LH-20 &A% 73 55, UL L BRI K A B AH,
6 P e ML, V2 R A, & 5 o A TR 43 9 IR SCiE
7513 %] B2-1~B2-19, JLH B2-6 (52.6 g) 4 Sephadex
LH-20 B AT i b 4T 40 85, LBE-7K (01 1~1:0) B
Vet & IR R 243, 45 213741 %> B2-6a~B2-6p. B2-6i
(4.71 g) F Toyopearl HW-40C % JIig F: o it (/K) 79 55,
5% B2-6i-1~B2-6i-10. {E Toyopearl HW-40C %t [iZ +E
i, DLKCRVRI A 74 B B2-6i-4 (2.03 g) 15 %1 B2-6i-
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4-1~B2-6i-4-7, H 1 B2-6i-4-2 (330 mg) [ B2-6i-4-3
(320 mg) 4 | 4% Flash #: (43 (LR L - L FFE-/K 1:
0:0~0:0:1) 4> &, 15 2| 4 4 B2-6i-4-2-1~B2-6i-4-2-
13 J% B2-6i-4-3-1~B2-6i-4-3-10, ¥ B2-6i-4-2-7~B2-
6i-4-2-11 } B2-6i-4-3-4~B2-6i-4-3-8 & 3 N B2-6i-4-
2-7 (232 mg). B2-6i-4-3-1 (22 mg) £ [ A 2 il %% 7
HPLC (PFP #, 45% H 7, 2.0 mL-min™) 4lifk, 15311k &
16 (t, = 28.6 min, 0.8 mg) 17 (¢, = 35.5 min, 0.8 mg).
F il % 3 2 i (U i- I ST 1) 4 2 B2-6i-4-2-7
(232 mg) 15 % B2-6i-4-2-7A~B2-6i-4-2-7H. L}, B2-
6i-4-2-7C (39 mg) 4 AH- 1] % 8 HPLC (PFP #%, 40%
FEZ, 2.0 mL-min") 70 5 JF4lifth, B3 EW3 (¢, =
11.7 min, 1.0 mg); B2-6i-4-2-7D (27 mg) £ A ¥ i1 %%
R HPLC (C18 AQ #F, 30% F i, 2.0 mL-min™) 4 & I
aifh, B ELEY 8 (1, = 22.5 min, 1.2 mg) M9 (1, =
41.3 min, 1.0 mg); B2-6i-4-2-7E (36 mg) £ J AH il %
A HPLC (PFP#E, 35% HEZ, 2.0 mL-min™") 7> & 4k, 15
FML A0 (1, = 32.7 min, 0.8 mg). B2-6i-4-4 (1.20 g)-
B2-6i-5 (820 mg) A1 B2-6i-6 (1.12 g) 43 4 Flash #1 {4
(MR TR~ E-7K1:0:0-0:0:1) 7> &, 155 B2-
6i-4-4-1~B2-6i-4-4-29 . B2-6i-5-1~B2-6i-5-28 Fl B2-
6i-6-1~B2-6i-6-15. .47} B2-6i-4-4-16.B2-6i-5-17 Al
B2-6i-6-15 % I 4 B2-6i-6-15 (332 mg), 34 Flash k: {4
POy, A - (501) YeM, £33 B2-6i-6-15A~
B2-6i-6-15D. H: 1 B2-6i-6-15D (280 mg) il idf il £ 3
FE I (LR OBE- OBE-7K 12:2101) 47 B3 45 2] B2-61-6-
15D-1~B2-6i-6-15D-6. B2-6i-6-15D-3 (41 mg) & %
FH ¥ il £ HPLC (C18 AQ #¥, 45% H##, 2.0 mL-min™)
S, BRI A 1 (¢, = 23.9 min, 0.7 mg) A1 12 (¢, =
12.7 min, 8.3 mg). K B2-6i-4-4-5~9 1 B2-6i-5-5~8
4 I N B2-6i-5-5 (203 mg), £ ) #H 2 #l % HPLC (PFP
FE, 30% H I, 2.0 mL-min™) 7 &, 3 2L &P 4 (1, =
17.2 min, 33.7 mg) f15 (z, = 18.6 min, 2.2 mg). K B2-
6i-4-4-10.B2-6i-4-4-11.B2-6i-5-9 1 B2-6i-5-10 & A
B2-6i-5-9 (80 mg), £ % A -l % HPLC (PFP £, 28%
HEE, 2.0 mL-min") 7355, 15 2L &4 2 (4, = 31.3 min,
2.9 mg); ¥ B2-6i-4-4-24 F1 B2-6i-5-26 & I A B2-6i-5-
26 (10.7 mg), £ 2 #H -l % HPLC (PFP £k, 30% H B,
2.0 mL'min™) 7} &5, A ELEY1 (¢, =28.2 min, 1.3 mg).
2 EMEE

AW 1 T R [ A [a]y +15.9 (¢ 0.13,
CH,OH); UV (CH,0H) 4_  (log &) 202 (3.84), 246
(3.69) nm; CD (MeOH): 244 (de +5.62), 345 (de —0.49) nm;
IR v, 3381,2927, 2867, 1674, 1612, 1457, 1 411,
1377, 1 360, 1 346, 1 305, 1 247, 1 197, 1 170, 1 077,

1 048, 895, 824 ¢cm”; 'H NMR (CD,0OD, 700 MHz).
“C NMR (CD,0OD, 175 MHz) % #& . % 1; (+)-HR-
ESI-MS m/z 485.199 9 [M+Na]" (C,H,,0,Na it 5 {f,
485.199 3).

&Py 2: Jo R A R A5 6 8 R CHR T K
[a]y) —=23.0 (¢ 0.29, CH,OH); IR v, 3 351, 2 951,2 924,
2 867, 2 854, 1 679, 1 602, 1 375, 1 205, 1 158, 1 138,
1 068, 1 021, 948 cm™; '"H NMR (CD,0D, 500 MHz)+
“C NMR (CD,0D, 125 MHz) #{ #% . % 2; (+)-HR-
ESI-MS m/z 197.115 1 [M+Na]~ (C,H,,O,Na i} 5 { ,
197.114 8).

& W 30 6 IR IR [ 4K [a]y +6.7 (¢ 0.10,
CH,OH); IR v 3325,2952,2924,2872,2852, 1672,
1565, 1 454, 1404, 1377, 1260, 1079, 1050, 800 cm™;
'H NMR (D,0, 600 MHz). "C NMR (D,0, 150 MHz)
KW W% 2; (+)-HR-ESI-MS m/z 197.114 8 [M+Na]*
(C,H,(O,Na it5i{H, 197.114 8).

B 4: TEABAREIAE; [o]2 +5.5 (¢ 3.37, CH,OH);
UV (CH,0H) 4, (log ¢) 202 (2.47), 217 (2.35) nm; CD
(MeOH): 217 (e -0.15), 245 (4e —0.06) nm; IR v,
3392,2956,2 871, 1 721, 1 480, 1 438, 1 399, 1 377,
1362, 1329, 1306, 1263, 1228, 1203, 1177, 1 138,
1 082, 1 060, 1030, 1012, 979, 953, 936, 887, 867, 843,
797 cm’; '"H NMR (CD,0D, 500 MHz). "C NMR
(CD,0OD, 125 MHz) #t#& . % 2; (+)-HR-ESI-MS m/z
171.101 6 [M+H]" (C,H,,0, T+ 5H1H, 171.101 6).

& s Tt BOIR B AR [l +7.7 (¢ 0.22,
CH,OH); IR v, 3 383,2957,2870, 1714, 1456, 1373,
1222, 1181, 1137, 1 078, 1 034, 931 cm’; '"H NMR
(CD,0D, 500 MHz).*C NMR (CD,0D, 125 MHz) % #§
L% 2; (+)-HR-ESI-MS m/z 173.117 5 [M+H]" (C,H,,0,
HHEAE, 173.117 2).

&Y 6: o R T8 A [a]y +10.6 (c 0.08,
MeOH); IR v, 3 347,2 963, 2 924, 2 854, 1 455, 1 412,
1372,1260,1115,1083,1013,919, 802 cm™; '"H NMR
(D,0, 600 MHz) 6 3.97 (2H, s, H,-1), 1.65 (3H, s, CH,-2),
5.46 (1H, t, J = 7.8 Hz, H-3), 2.07 (2H, m, H,-4), 1.61
(2H, m, H,-5), 1.30 (3H, s, CH,-6), 5.98 (1H, ddd, J =
17.4, 11.4, 1.8 Hz, H-7), 5.20 (1H, dd, J = 17.4, 1.8 Hz,
H-8a), 5.12 (1H, d, J = 11.4, 1.8 Hz, H-8b); "C NMR
(D,0, 150 MHz) 6 68.3 (C-1), 135.0 (C-2), 13.5 (2-CH,),
127.5 (C-3), 22.6 (C-4), 41.6 (C-5), 74.4 (C-6), 26.6
(6-CH,), 144.7 (C-7), 112.6 (C-8); (+)-HR-ESI-MS m/z
193.119 9 [M+Na]" (C,,H,,O,Na 5 {f, 193.119 9). LA
= NMR %45 5 SCERPOHRIE (1) (2E,68)-2,6- — F1 -2, 7-
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¥ H-1,6- % [(2E,6S)-2,6-dimethyl-2, 7-octadiene-
1,6-diol] 7E CDCL, H (1 Hdfs — 2, 225 v V4 J& T 71028
No AbE W6 11 45 K FT NMR 04 )9 J&@ 15 3 2D NMR
SIS 1 43 BT BB IE

&7 6 6 R R B K [a]h +10.8 (¢ 0.08,
MeOH); IR v, 3 348,2 968, 2 926, 2 873, 2 857, 1 453,
1 411, 1 373, 1 111, 1 000, 920 cm™”; 'H NMR (D,0,
600 MHz) ¢ 4.11 (2H, s, H,-1), 1.75 (3H, s, CH,-2), 5.42
(1H, t, J = 7.8 Hz, H-3), 2.08 (2H, m, H,-4), 1.59 (2H,
m, H,-5), 1.29 (3H, s, CH,-6), 5.97 (1H, ddd, J = 17.4,
11.4, 1.8 Hz, H-7), 5.20 (1H, dd, J = 17.4, 1.8 Hz, H-8a),
5.12 (1H, dd, J = 11.4, 1.8 Hz, H-8b); "C NMR (D,0,
150 MHz) § 60.7 (C-1), 134.4 (C-2), 21.2 (2-CH,),
129.5 (C-3), 22.6 (C-4), 42.1 (C-5), 74.4 (C-6), 26.6
(6-CH,), 144.7 (C-7), 112.6 (C-8); (+)-HR-ESI-MS m/z
193.119 9 [M+Na]" (C,,H,,O,Na it 5 {H, 193.119 9), LA
- NMR #0455 SCHRE R TE 1 (62)-9- %2 5 05 A R AR
CD,CI ™ 1) o4l — 3, Z 0 T JH &8 T 98 5 2R . 3
BRPTH BE R 45 Y (62)-9-F2 5 07 REEE 1) [o] ) HHE,
R AR WA TE 6 (1 [o]f) FHE
— 0, MR eI EE SR, (kAT ISR
NMR 4 V- J& 5 31 2D NMR S256 3% B 2 #7 (B IE

& W 8: T B IR [ A, [a]y) —25.9 (¢ 0.08,
CH,OH); 'H NMR (D,0, 500 MHz) ¢ 3.90 (1H, m, H-
la), 3.67 (1H, m, H-1b), 2.38 (2H, q, J = 7.0 Hz, H,-2),
5.40 (1H, m, H-3), 5.56 (1H, m, H-4), 2.04 (2H, m, H,-5),
0.92 (3H, t, J = 8.0 Hz, H,-6), 4.44 (1H, d, J = 8.0 Hz, H-
1), 3.23 (1H, dd, J = 9.0, 8.0 Hz, H-2"), 3.45 (1H, dd,
J=9.5,9.0 Hz, H-3'), 3.35 (1H, t, J = 9.5 Hz, H-4"),
3.43 (1H, ddd, J = 10.5, 6.0, 2.5 Hz, H-5"), 3.89 (1H, dd,
J=12.5,2.5 Hz, H-6'a), 3.69 (1H, dd, J = 12.5, 6.0 Hz,
H-6'b); "C NMR (D,0, 125 MHz) 6§ 70.7 (C-1), 27.7 (C-
2), 125.4 (C-3), 135.7 (C-4), 20.9 (C-5), 14.2 (C-6),
102.8 (C-1"), 73.8 (C-2"), 76.4 (C-3"), 70.3 (C-4"), 76.6
(C-5"), 61.4 (C-6'); (+)-HR-ESI-MS m/z 285.130 3 [M+
Na]" (C,,H,,O,Na il 5 {H, 285.130 9). LA I NMR %4
5 CHRPHRIE (2)-3- O p-D-IL I 6 & B [(2)-3-
hexenyl -D-glucopyranoside] 7£ CD,OD 1 [ % #iz —
2, ZE 50 AT T 8 TR RN . A A1) 8 B4 A NMR
K U9 )R 43 2 2D NMR 2563 B 2 #r i IE

&P 9. J6 IR [ A4, ol - 17.2 (¢ 0.10,
CH,OH); IR v, 3 358, 2 958, 2 927, 2 873, 1 679,
1457,1433,1377,1204,1102,1075,1043,983 cm™;
'H NMR (D,0, 600 MHz) ¢ 4.32 (1H, dd, J = 11.4,
6.0 Hz, H-1a), 4.18 (1H, dd, J = 11.4, 7.2 Hz, H-1b),

5.62 (1H, ddd, J = 15.6, 7.2, 6.0 Hz, H-2), 5.87 (1H, dt,
J =156, 7.2 Hz, H-3), 2.05 (2H, q, J = 7.2 Hz, H,-4),
1.40 (2H, m, H,-5), 0.88 (3H, t, J = 7.2 Hz, H,-6), 4.49
(1H, d, J = 7.8 Hz, H-1"), 3.26 (1H, t, J = 7.8 Hz, H-2'),
3.46 (1H, dd, J = 9.6, 9.0 Hz, H-3"), 3.38 (IH, dd, J =
9.6, 9.0 Hz, H-4"), 3.42 (1H, m, H-5), 3.91 (1H, dd, J =
12.0, 2.4 Hz, H-6'a), 3.71 (1H, dd, J = 12.0, 6.0 Hz, H-
6'b); "C NMR (D,0, 150 MHz) § 71.2 (C-1), 125.1 (C-
2), 138.4 (C-3), 34.4 (C-4), 22.2 (C-5), 13.6 (C-6), 101.3
(C-1"), 73.8 (C-2"), 76.5 (C-3"), 70.3 (C-4"), 76.5 (C-5"),
61.4 (C-6'); (+)-HR-ESI-MS m/z 285.130 4 [M+Na]"
(C,,H,,0Na it % {H, 285.130 9), LL_E NMR % ¥ 5 3¢
BRCIHIE ) (E)-2- O 05 35 B-D- N Wi 7] 25 B 7 [(E)-2-
hexenyl B-D-glucopyranoside] 7£ CD,0D 1 [ i #i7 —
B, R T JE TR ON . A A9 145 R AT NMR
o5 9 R 43 21 2D NMR 5256 1 P 49 7 A

1A P 10: Jo & ROIR A4, o]y —16.7 (¢ 0.12,
CH,OH); UV (CH,0H) 2__ (log &) 196 (3.34), 245
(3.97) nm; IR v, 3 384, 2 959, 2 925, 2 873, 1 660,
1 417, 1 350, 1 334, 1 151, 1 103, 1 078, 1 042 cm™;
'H NMR (D,0, 500 MHz) J 1.84 (2H, t, J = 7.0 Hz, H,-
2), 2.54 (2H, t, J = 7.0 Hz, H,-3), 4.69 (1H, d, J = 11.0
Hz, H-7a), 4.37 (1H, d, J = 11.0 Hz, H-7b), 1.17 (3H, s,
H,-8), 1.16 (3H, s, H,-9), 1.79 (3H, s, H,-10), 4.47 (1H,
d, J=8.0 Hz, H-1), 3.24 (1H, dd, J = 8.5, 8.0 Hz, H-2'),
3.44 (1H, dd, J = 9.5, 8.5 Hz, H-3"), 3.37 (1H, dd, J =
9.5, 9.0 Hz, H-4"), 3.43 (1H, m, H-5"), 3.91 (1H, dd, J =
12.5, 2.0 Hz, H-6'a), 3.72 (1H, dd, J = 12.5, 5.5 Hz, H-
6'b); *C NMR (D,0, 150 MHz) 6 35.9 (C-1), 36.8 (C-2),
34.5 (C-3), 205.7 (C-4), 135.2 (C-5), 160.9 (C-6), 66.6
(C-7), 26.1 (C-8), 26.0 (C-9), 12.0 (C-10), 102.5 (C-1"),
73.8 (C-2"), 76.6 (C-3"), 70.3 (C-4"), 76.7 (C-5"), 61.4 (C-
6'); (+)-HR-ESI-MS m/z 353.156 6 [M+Na]* (C,H,0,
Na it 518, 353.157 1). LA NMR 3048 5 SCk™ 408
) 3-(B-D- Ak Wit ] % B 5 40 FH R)-2,4,4- = I 230 O
J#i-1-Bi 72 CD,OD H 1) s — 2, 22 51 vl 3 & T8 713K
Moo BB 9010 145 K AT NMR %045 )7 )& 15 21 2D NMR
SIS B4 AT BB IE

A1 AER R, [a]? +15.3 (¢ 0.07, CH,OH);
IR v, 3364,2931, 1695 1635, 1417, 1354, 1 159,
1 098, 1 077, 1 047, 970 cm'; '"H NMR (CD,OD,
600 MHz) #i1°C NMR (CD,0OD, 150 MHz) ¥ ¥ 5 ¢
RR 4RI X PR B T 2 7 CD,OD Hh i s — 8, 22 ilAE
LR R ZE N, NEE IR, (-)-HR-ESI-MS m/z 463.091 8
[M-H] (CH,,0,,S i+ 518, 463.091 6). {b& ¥ 1111
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451913 3 2D NMR SE56 1% & 73 #7 B IE

AW 12: 9% 8 B BCR [EAE (o] —185.3 (¢ 0.83,
CH,OH); CD (MeOH): 242 (de —9.14) nm; 'H NMR
(D,0, 600 MHz) F1"°C NMR (D,0, 150 MHz) %4l 5 ¢
BRI I8 1) 2 52 (sweroside) 7E D,0 £ — 2L,
ZERIE SEBG 8 72 N, A EHHIR; (-)-HR-ESI-MS: m/z
403.124 6 [M+HCOO]™ (C,H,,0,, T 5. {H, 403.124 6).
1A 12 (R 45 745 51 2D NMR 525633 B 20 4 (R
3 EM1HKER

A1 B2 1 mg 52 mol L =4 2 R /K I i
(1.0 mL) 7£ 90 °C F MFAAKAE 3 ho 728 TG K [ B
YV iR AE 1 mL K, FESERI TR Z BRI 3 ¥,
AR ZR B LIBESS 7 o K BRIK A5 2 (18 43
ol 3 o i S 1 5 R R R R AR SR 2
HEAT XL, I IE T B -7K -2 7K (60:30:2.4), 45
RN VIGRE R AE -5 80 % 08 R0 ACHE X HE 5 — 20, o e
AR AN R RERUARRE . 20, KoK 3
(R  D-F1 L7 %7 B85 I8 D-F0 LA (0 5 R (5%
1 mg) 4 Bl ¥ i 76 JC K IEBE (0.6 mL) H1, I 2.0 mg
L-P B G R e Eh IR £, #3160 °CHFZE 1 he R
RV AP TR T8, SRS N 0.5 mL N-= Ff Jik
DK, R A R 60 CCHRESE 1 he g R BLIR & 4 0
A2 mLKHr, FERIE ORI 3 IR, & T 2 BURIK 48,
15 215 (g e = H R RERRAG AT A2, B L mL OE b i
fife, AT SAHERE SHT . S BT 2% 1F: FID S 4% I A
300 °C, 4R IR FE 200 °C, LA 10 °C-min™ {3 K2 5 T
I % 280 °C, 3 H4EHF 35 min; 8/5: N,o 4 R
AN E W1 BT AR 1 R B I 18] 43 531 5 D7 % A R
D-AFE—%, e D-H7
4 ECD.UVFINMRiZitE

J% FHl Gaussian 16 % [1) GMMX 58, /£ MMFF94
T 13 R Z R R 7 O & ) IR ST
R, FEATRE RN T 3.0 A MR . M H Gaussian
16PVF2 [ | % £ i bR 575 A CPCM #5528 (conductor-
like polarizable continuum model) 1 1 3% 71 4 M., 7E
B3LYP/6-31+G(d,p) /KL, xR IR Gt — DAk
WAFBINAKI R S PR G850 AT . fEB3LYP/6-311++
G(d,p) /K-F L, 115 Gibbs H H AETE 3.0 keal-mol™ LA Py
AR R &R SRR IR TR SR 3 T 5R E
MRIEAA R BIR 2% 2 70 k2R, @ i ACr 34k,
PLEBRHIR N ECD MUV EE [(6=0.30eV)].
£ mPWI1PWI1/6-311+G(d,p) /K°F k., K H GIAO 5.1k
(Gauge-Independent Atomic Orbital)"*""/Fl CPCM 1% Y
BRI N, T 5 Gibbs H HHAETE 3.0 keal-mol ™ LAYy
(KA Ak A4 R0 TMS (¥ 'H RTPC NMR. #4146 5

B IR 28 8 3 AR, I8 N34k, & 15 BB 1R
THE R TH A °C NMR %04 . &, v 543 2 'H A
C NMR #(4f 15 2 DPA+RE 273 A7, 5 5206045 o dfs b
B, BEATHHILE .

1B TIMR: D) 55T SR IR Vi HdE 0, DL SRR &
o R SE Ry FRIR A A TSI AR B TS AL AR B 3 B SR
B RIME U K BR B Dt S 06 St AR KRR A3k 1 R 25 /) i
BT RSB, R 11 3T 25 M HOWSLAR S e

PSR 1 A 2 b e
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