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(Kim et al., 2013)3} A3 EUFE =715 o] &3 g =% (Lee et al,
2001)0] K15l
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caffeoyl quinic acids, flavonoids, saponins, cerebrosides s©| H.il %31, 1
< iridoid, secoiridoid glycoside 7} th3E A1 3}8t% o delx Qlrt
(Liu et al., 2015).

Iridoid =¥ o FAIg}, A}, FA3 83 oAEStE AX

ek ¥ = secoiridoid &= 7,8-seco-cyclopenta[c]-pyranoid skeleton & =2 © &

2
s
O

Sk monoterpenoids ©|t} (Dinda et al., 2007).  Secologanin < indole, cinchona,
ipecacuanha alkaloid “72]31 pyrroloquinoline alkaloid ] g el &4
SXAle|th Nitrogen & ¢dkAl sk ofv|mAtolut ofwltel A
e AEdA gdes Hs SulATIE wkeoln 1000 7R o)A
alkaloids += HE WolA secologanin S ZHE A HETE oA

Aol A secoiridoid Al E W2 sgtEo] g, FHEAA, FEFT Y

75 &3l iridoid glycosides,



Holdk AESHA &4dS vedltl (Dinda et al., 2007). 7 2 &zl
oekF oz FAAMEY] X Fe| 2ro]= dimeric indole alkaloid
leurocristine (vincristing)7} 72 o] 2t} (Tietze et al., 1988). Q1&<
21 Z A secoiridoid AlY =& 2+ FdE3E secologanin, secoxyloganin,
kingiside, secologanoside s} alkaloid 7] 2] pyridinium alkaloid 7} 2 3}st
secoiridoids (lonijaposides), L-phenylalaninosecologanin & R.11.% ¢l 0™ o]+
52 Eo thFe secoiridoid FEAS] EA 7hsAdS AAERATH
(Shang et al., 2011).

UPLC-qTOF-MS & °]&3t FE=°lx9 3ds =42 &
matrix °lA%= A FAH} HYAS Folu HE & BAS
7VsstAl gtk Aol
chromatograms (XICs)E
gt g2lS 7}sshAl sttt (Ren et al., 2008). ©lo] 2 AT = U
o XY AFAI o] A= BolstAl st7] 918 sep-pak C18 HE|E AbE-shod
AEE  AFEdth 12]al UPLCIMS & 7]REsE A3 Eufio A
ojFALA  ZEIAHES FHUT. olFE EUE UHZF 4
(multivariate analysis)<= A Alsto] tiARA ol we} 1E& A& 1kel] 0]
RAEA FRlsta AAEUTFE Rl A 9% e "HE
Elaas e

a=ja o] AFtellA Qled=E El w23 FHe HAEA
glutamate S/doll thdt X528 (Weon et al., 2011)¥} Aol A 23t
iridoid &] &AMz 2] H T AL (Wang et al., 2009)°] XL ¥l

el /lss AEo vakd Akt dAdol B sl (Choietal., 2007,
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Figure 1. Roots of Lonicera insularis Nakai
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2.1.1.

A A=zvlE 129 £ silica gel
Kiesgel 60 (40-60 um, 230-400 mesh, Art. 9385, Merck, Germany)

AP AZvE 7798 Sephadex LH-20
Sephadex LH-20 (bead size 25-100 um, Pharmacia, Sweden)
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ul= 2 wlE 73] precoated plates
Kiesgel 60 Fus4 (Art. 5715, Merck, Germany)
RP-18F2s4 (Art. 15389, Merck, Germany)

4] o

Anisaldehyde-H,SO4

212, F=8&w 2 7er AoF
5%, 239, 2ol ALgR g
First grade 2"l - Dae Jung Pure chemical Eng. Co. Ltd., Korea
HPLC & £wj] -J.T. Baker® , Avantor Performance Materials. Inc., USA

2.2. 717]
Analytical balance: Mettler AE 50, Switzerland
Autoclave: Sanyo MLS 3000, Japan
Centrifuge: Effendroff centrifuge 5810, Germany
Elisa reader: Molecular Devices Emax, USA
Evaporator: EYELANE, Japan
Sonicator: Branson 8510, USA
Analytical HPLC system
- Dionex 3000 Ultimate RLSC system, Thermo Dionex, St Albans, UK
- Column: YMC triart C18 column, 4.6 x 250mm, 5 pm, YMC Co. Ltd.,
Japan
Preparative HPLC system
- Waters® Delta Prep coupled with Waters 2489 UV/vis detector, USA
- Gilson 321 Pump and UV/Vis-151 detector, USA
- Waters 600 pump coupled with Waters 486 tunable absorbance detector and
Hitachi D-2500 chromato-integrator
- Column: 1) YMC triart C18 column, 20 x 250mm, 5 pm, YMC Co. Ltd.,
4 H =

—
|



Japan
2) Phenomenex column, 20 x 250mm, 5 um, Sungmoon Systech
Co. Ltd., Seoul, Korea

UPLC-QTOF MS system

- Waters Acquity UPLC® system, Waters Co., Milford, MA, USA

- Column: Waters Acquity UPLC BEH C18, 2.1 mm x 100 mm, 1.7 um

- Waters Xevo G2 QTOF mass spectrometer, Waters MS Technologies,

Manchester, UK

Drying oven: CO-2D-1S, Wooju Sci. Co., Korea

Hot plate: Corning PC-400, USA

NMR: Jeol IMN-LA300 Spectrometer 300 (300 MHz), Japan

Bruker AVANCE digital Spectrometer 300 (300 MHz), Germany

Bruker AVANCE digital Spectrometer 500 (500 MHz), Germany

Bruker AVANCE digital Spectrometer 600 (600 MHz), Germany

Bruker AVANCE |1l HD spectrometer with a 5-mm TCI CryoProbe (800 MHZz),
Germany

Polarimeter: JASCO P-2000, Japan

Infared spectrometer: JASCO FT/IR-4200, USA

UV lamp: UVP UVGL-58, USA

MPLC: Reveleris, Grace Davision, USA

MPLC column: Reveleris C 18 Reversed-phase, 120 g, 128 - 80 ml/min, USA
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FEE 409 & A olF FHFe AHAZ F CHCl, EtOAC, n-

BUOH = #atdo% ZAL Eolrln R3si, ol RIES 7hzt
2 3] (4.5(), n-BuOH 232 (23.0

0)= ATt (Scheme 1).

Lonicera insularis Root (1983.0¢)

Extracted with 80% MeOH
Evaporated in vaccuo

Total extract (40 g)

Suspension with H,O
Fractionation with Chloroform

Fractionation with EtOAc

Chloroform
G7g EiOAc
45¢)

Fractionation with n-BuOH

n-BuOH

(230 9)
Aqueous residue

Scheme 1. Extraction and fractionation of L.insularis root



3.2. ¥ EUF n-BuOH #3825 335HE2 e
n-BuOH 34 HP-20 Diaion C.C. (MeOH 10% — 100%)S A}-&3}o]
5719 #3 (B1~B5)° & o] 42 B2E MPLC NP (CHCls : MeOH
=91 — L1)E A3ste] 14 /e #HEo® vra 4AFE B2-11 oA

= 4

o
L)

flo

Attt 4%3 B3E NPC.C.(CHCls: MeOH : H,0 =50:5:1 —
5:1)5 AAEke] 20 709 #3 (B3-1~B3-20)2 ¢ 3T} B3-2, B3-3, B3-6,
B3-10, B3-12, B3-14, B3-59 °l| 4] 3}3t& 1-3, 5-7, 9, 11-12, 14-16 = AT}

2% B4 (4.02 g)5 NP C.C. (CHCl; : MeOH : H,0 = 50:5:1 — 10:5:1)S

»

Al#@Ete] 10 7o BE o7 Ui AR3E B4-1(85mg)olA IFTE 102
At} (Scheme 3) .

n-BuOH fraction (23g)

Bl B21.5g B3 3.52 B4 4.02g BS
(00%W (W:M=3:1) (WM=L1) (M = 100%) (acetone)
10%M)

MPLC(CM=9:1~1:1)

NPCC(CM=91~1:1)
HPLC (ACN 9%)

Step gradient silica gel CC
(CMW=50:5:1~6:51)

HPLC (MeOH 40%)

B2-11-pl B4-1-pl
4(2.0mg) 10(5.0 mg)
B3-2 B3-3 B3-6 B3-9 B3-10 B3-12 B3-14 B3-18
HPLC 6(63.2mg) S - HPLC HPLC Sephadex (MeOH 100%)
|_L;.u.T;«.| ¢ 2) joucon ) | ) I ) ACN 15%) | Baorzzng i
B3-14-pl ll
B3-2-pl B3-2-p4 B3-6-pl Bi-6-p2 B3-9-pl B3-10-pl B3-12-pl B3-12-p4 10omg BT -
9 (36 mg) 11 (8.4 mg) 3(7mg) 2(14.8mg) §(1.6mg) 12 (3.0mg) 1509 mg) 7(3.8mg) 14(1.1 mg) e
B3-18-3-p2
16(6.5 mg)

Scheme 3. Isolation of the compounds from the n-BuOH fractions of L.insularis
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321 3= 19 &9
n-BuOH #3215 HP-20 Diaion C.C. (MeOH 10% — 100%)S A}-&3}o]
5709 +8 (B1~B5)CoE Yol 5719 +8 (B1~B5) & &Y B3S
NP C.C. (CHCIl3 : MeOH : H,0 = 50:5:1 — 6:5:1)5 A A|alo] 20 72 #3)
(B3-1 ~ B3-20)S AU} ©] T A2F3F E3-14 (100 mg)ZFE HPLC (22%
MeOH)E <3sto] =& A4 3= 1 (09 mg)s FF3ith
g5E 12> UV 7F 263nm el Hdl &3S Rl

pale yellowish needles

Ca0H28011

[a]% —66.05 (c 0.1, MeOH)

HRESIMS m/z: Found 443.1553, Calcd 443.1553 for CzoH27011
'H NMR (MeOD, 600 MHz): See table 1

13C NMR (MeOD, 150 MHz): See table 2

322. = 29 #
32 NP C.C. (CHCls : MeOH : H,0 = 50:5:1 — 6:5:1)5 A A] 3}
20 719 +3 (B3-1 ~ B3-20) & A%3F E3-6 (136 mg)ZFE] HPLC (22%
Faete] A Y Ed FuY s3HE 2 (148 mo)S

23ttt 31 E 2= uv2se nm oA Hu F3S KBt}

A white amorphous powder

C15H2007

[0]?5 —16.5(c 0.1, MeOH)

IR (KBr) vmax 3596-3271 (OH), 2933, 2878 (CH.), 1883, 1615, 1518 (benzene ring)
HRESIMS m/z: Found 335.1090, Calcd 335.1107 for C1sH2007Na

'H NMR (CD3;0D, 300 MHz): See table 1

13C NMR (CDs0OD, 100 MHz): See table 2



3.23. 3FE 39 ¥
4343 B35 NP C.C. (CHCIl3 : MeOH : H,0 = 50:5:1 — 6:5:1)5 A A] &}
20 7§19 ¥3 (B3-1 ~ B3-20) & A% & B3-6 (136 mg)=FE HPLC (22%
MeOH)—*é— F3ste] FAL AR FE 3 (8 my)e wEEith
SHEE 32 uv2e2nm oA Hd F3S BT

A Colorless needles

C15H2007

[a] —57.4 (c 0.94, MeOH)

IR (KBr) vmax 3440(0OH), 1603, 1518, 964

HRESIMS m/z: Found 335.1092, Calcd 335.1091 for C1sH200-Na
'H NMR (CD30D, 400 MHz): See table 1

13C NMR (CDs0OD, 100 MHz): See table 2

3.24. 3}3HE 49 B
n-BuOH 35 HP-20 Diaion C.C. (MeOH 10% — 100%)Z A}&-3}o]
5719 3 (B1~B5)° % Uo] 2%3F B2E MPLC NP (CHCls : MeOH
=911 - 1:1)E Aldste] 14 /Me] FFHOE ral AWE B2-11 oA
HPLC & ©]&3}% (ACN 9%) 722 24 dHd 3= 4 2 mo)=
At 3EE 45 uv237Tnm ol FHo F3S w3

Colourless needles

C16H24010

[a]} -75.8 (c 1.3, MeOH)

IR (KBr) vmax 3421, 1706, 1685, 1636, 1376, 1077

HRESIMS, m/z: Found 375.1293, Calcd 375.1291 for C16H23010
'H NMR (CD3;0D, 300 MHz): See table 3

13C NMR (CDs0D, 75 MHz): See table 4



325 3= 59 ¥y
233 B3-S NPC.C. (CHCls : MeOH : H,0 = 50:5:1 — 6:5:1)2 2 A 5}¢]
20 7}°] #3 (B3-1~ B3-20) % B3-9 °J4] HPLC (ACN 25%)%— o] &3]
uv

plot
=
1o
—d
o
oflt
Hm
i)
1o
o
<1>L
e
ol
=
07
=]
8
o
r_{
AC)
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i)
o
<1>L
1:1
o1
el

A white amorphous powder

C16H2409

[o]} —84.34 (c 0.25, MeOH)

IR (KBr) vmax 3426 (br), 2945, 2877, 1687, 1631, 1074, 1018.
HRESIMS, m/z: Found 359.1331, Calcd 359.1342 for C1H2304
'H NMR (CD3;0D, 300 MHz): See table 3

13C NMR (CDs0OD, 100 MHz): See table 4

3.26. 3= 69 #g
%3 B33 NPC.C. (CHCI3: MeOH : H,0 = 50:5:1 — 6:5:1)5 2 A] &}
20 712 ¥3 (B3-1~B3-20) T B3-3°|4 3] £y Fko] 31356
(63.2mg)S HEact 3eE 6= Uv23Tnm oA Hd 42 B

A white amorphous powder

Ci7H26010

[a]Z —82.7 (c 0.015, MeOH)

IR (KBr) vmax 3421, 1706, 1685, 1636, 1376, 1077

HRESIMS, m/z: Found 389.1447, Calcd 389.1448 for C17H25010
'H NMR (CD3;0D, 300 MHz): See table 3

3C NMR (CDsOD, 75 MHz): See table 4

§ i i
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3.27. 3EeHE 79 &£
4%-3% B3-S NPC.C. (CHCl3 : MeOH : H,0 = 50:5:1 — 6:5:1)5 A A] &}
20 7§ ¢ 35 (B3-1 ~ B3-20) = B3-12 o|A Ao 43 Hulo] 3otk
7 3.8 mg)S wEl3Ith 3gE 7 UV 220, 234, 293, 318 nm oA H t)

A white amorphous powder

Cs3H14018

[a]23 —54.2 (c 0.71, MeOH)

IR (KBr) vimax 3420(br, OH), 1700(conj. ester), 1630-1635(C=C), 1510(arom.ring).
HRESIMS, m/z: Found 727.2468, Calcd 727.2449 for C33H301s

'H NMR (CD3;0D, 400 MHz): See table 5

13C NMR (CDs0D, 100 MHz): See table 5

3.28. 3= 99 &y

%8 B3 & NPC.C. (CHCls : MeOH : H,0 = 50:5:1 — 6:5:1)5 2 A5}

A white amorphous powder

Ci16H2209

[a]?) —237 (c 0.020, H;0)

HRESIMS, m/z: Found 357.1180 Calcd 357.1186 for C16H2109

IR (KBr) vmax 3440-3380 (OH), 1700 (C=0), 1615, 1280, 1070, 900-840
'H NMR (CD30D, 300 MHz): See table 6

13C NMR (CDs0OD ,100 MHz): See table 7

3§ 53 17
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329. 39HE 109 £

2~tE B4 (4 95 NP C.C. (CHCls : MeOH : H0 = 50:5:1 — 10:5:1)&
Algste] 10 7] WE O R Ural 43 B4-1 (85 mg)°ﬂ/\1 HPLC (40%
MeOH)S olg3ato] 24 Ay £ 9

gl
Agitt e 102 UV E 237nm oA A F3S By

A white amorphous powder

C17H24010

[a]?8 -174.8 (c 0.1, MeOH)

IR (KBF) vinax 3430 (OH), 1704 (C-G), 1630 (C-C)

HRESIMS, m/z: Found 433.1349, Calcd 433.1346 for C1gH25012
'H NMR (CD30D, 300 MHz): See table 6

13C NMR (D;0, 125 MHz): See table 7

3.2.10. }3h& 11 9] #4
4343 B35 NPC.C. (CHCls : MeOH : H20 = 50:5:1 — 6:5:1)5 Al 4] 3}
20 7§ 9] #3 (B3-1 ~ B3-20) % B3-2 °ll/] HPLC (30% MeOH)S ©] -3}
wekA Al e e stgE 11 (8 mg)= TSk e 11 = UV 239
nm oA FHo FFS HA

A yellowish syrup

Ci7H26010

HRESIMS, m/z: Found 389.1432, Calcd 389.148 for C17H25010
'H NMR (CD;0D, 300 MHz): See table 6

13C NMR (CDsOD, 75 MHz): See table 7

3 ) 211 ";
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3.211. 83E 12 9 &2
4% % B3-S NPC.C.(CHCls: MeOH : H,0 = 50:5:1 — 6:5:1)5 2 A] 5}
20 7)1 9] 3 (B3-1~B3-20) & B3-10 ° 4] HPLC (MeOH 40%)% ©]-4-3}¢
Ade] 749 T2 3w 12(3.0mg)e TSI BeE 12 UV

A white amorphous powder

C34H16019

[a]%0 -135.6 (c 0.295, MeOH)

IR (KB) vinax 3393(OH), 1691, 1635, 1439, 1299, 1078, 1025
HRESIMS, m/z: Found 757.2571, Calcd 757.2555 for C3sH5019
'H NMR (CD3s0D, 300 MHz): See table 8

13C NMR (CDsOD, 75 MHz): See table 8

3.2.12. 313t 14 & ¢

%3 B3S NP C.C. (CHCl: : MeOH : Hy0 = 50:5:1 — 6:5:1)2 2 A &}o]
2071 & (B3-1~ B3-20) & B3-18 24 E| Sephadex LH-20 (MeOH 100%)

T3 sle] 8712 3 (B3-18-1 ~ B3-18-8)2 Alth 1 % B3-18-2H
2= HPLC (MeOH 35%)E ol&3te] AAlsted fAe] F4% L2
$He 14 (L1 mg)& wefskalth 3HghE 14+ UV 240 nmoll A H ol 533
= B3t

g mlru

o

A white amorphous powder

C20H27NO11

[0]20 -156.8 (c 0.37, H20)

IR (KBr) vmax 3326, 1720 (C=0), 1657, 1584

HRESIMS, m/z: Found 456.1505, Calcd 456.1506 for CH2sNO11
'H NMR (D0, 800 MHz): See table 10

13C NMR (D;0, 200 MHz): See table 10

3§ 53 17
13 A7 B — TH



3.2.13. 3}TE 159 Hy

2%3 B33 NP C.C. (CHCI3 : MeOH : H,0 = 50:5:1 — 6:5:1)5 2 A3}
20 7)) #F (B3-1 ~ B3-20) % B3-12 °4] HPLC (ACN 15%)%E ©]$3}°]
wd 2Ee] 33hE 15 (0.9 mg)S WElsksith shsHE 15 = UV 251

A yellow powder

C2sH3sN2011

[0]?) -280 (c 0.95, MeOH)

IR (KBr) vmax 3400(OH), 1734(C=0), 1650(C=0)

HRESIMS, m/z: Found 575.2247, Calcd 575.2241 for C2sH3sN2011
IH NMR (CDsOD, 600 MHz): See table 11

13C NMR (CDs0D, 150 MHz): See table 11

3.2.14. 3}3E 16 9] ¥
A%3 B3S NP C.C. (CHCls : MeOH : Hy0 = 50:5:1 — 6:5:1)2 2 A &}o]
2070 ¢] ¥ (B3-1~ B3-20) = B3-18Z%-E| Sephadex LH-20 (MeOH 100%)
= F35lo] grfe HE/(B3-18-1 ~ B3-18-8)2 it 1 5 B3-18-3W
35 HPLC (ACN 9%)E o] &3] FAste] wba ko] 3135 16 (6.5
mg)S FElath 3EE 16+ UV 239nmeld Ao F3S B9

A yellow powder

C22H33N3010

IR (KBr) vmax 3694, 3680, 2971, 2921, 2864, 1748, 1679, 1054, 1032, 1013
HRESIMS, m/z: Found 500.2257, Calcd 500.2244 for C22H3:N3010

'H NMR (CD3s0D, 600 MHz): See table 12

13C NMR (CDs0D, 150 MHz): See table 12

14 A =2 '



3.3. A E U EtOAc O R RE IFE B
A7) B 8] o] EtOACE 23 NP C.C. (CHCI3 : MeOH : H,0 =50:5:1 —
10:5:1) 2 % 3§alo] 11702 #2 (E1~E11) & U1 453 E3 (350 mg),
E5 (164 mg)ol A Z+2t 3155 8,135 A3t (Scheme 2).

EtOAc fraction (4.5 g)

NP C.C(CMW 40:5:1-5:4:1)

E3 E5

Sephadex LH-20 (M100%) Sephadex LH-20 (M100%)
HPLC (ACN 20%) HPLC (ACN 20%)

E3-1-pl E5-3-pl
13 (8.0 mg) 8 (3.0 mg)

Scheme 2. Isolation of the compounds from the EtOAc fractions of L.insularis

3.3.1. 3}3HE 139 ¥
A3 EUE Bl o] EtOAc #3-2 NP C.C (CHCI; : MeOH : H,0 = 50:5:1
10:5:1)5 AAIEte] 11 )9 &3 (E1 ~ E1)e® Uk a8 a
13 E3 (350 mg)EH-E] sephadex LH-20 (MeOH)=S A A&t 6 79
3(E3-1 ~ E3-6)2 2 Ut E3-1 oA HPLC & o]&3&te] HAZ
itk 3etE 13 (8 mg)S FAHE EUdEE UV 226, 230, 280,
308(sh)yell Al Hdl 35 HATh

MeoBeo |

A colorless amorphous powder

C32H10016

[0]%35 -88.3 (c 0.1, MeOH)

IR (KBr) vmax 3700-3100(0OH), 1710, 1695(C=0), 1620(C=C), 1515
HRESIMS, m/z: Found 679.2248, Calcd 679.2238 for Cs;Hz9016

'H NMR (CD;0D, 800 MHz): See table 9

13C NMR (CDs0D, 75 MHz): See table 9

3§ 53 17
15 N = -T_H



332 = 89 ¢
A3 B 3] o] EtOAc ¥ 32 NP C.C (CHCI; : MeOH : H,0 = 50:5:1
— 10:5:1)2 AAste] 11 e EF (Bl ~ E1)C® Ut 181
%3 E5 (164 mg)ZH-E] sephadex LH-20 (MeOH)S A Al&te] 4 7)<
3 (E5-1~E5-4)2 U2t E5-3°4 HPLC & ©o] &3l AAS 3}3ch
B 12(3mg)> T4 EEFE R UV 222(sh), 235, 305, 325 o] 4] =

A colorless amorphous powder

C26H32013

[a]%35 —30.5 (c 0.85, MeOH)

IR (KBr) vmax 3300(OH), 1670, 1625, 1590, 1425, 1590, 1510, 1270, 1150, 1075
HRESIMS, m/z: Found 551.1756, Calcd 551.1765 for Cy6H31013

'H NMR (CD30D, 800 MHz): See table 5

13C NMR (CDs0D, 75 MHz): See table 5

16 2] -



34. & w4

3}stE 1 (0.5 mg)= 0.IN HCI (1 m)= ¥o] 100°C & 2 A3 T AlA
Zhra et & E3F NaCOs 895 oldste] T3AIZTh B3, silica
gel TLC & o] &3l ©]5%} (n-BuOH : acetone : pyridine : water = 10: 10:5: 5)
A0 E FES JirEs A5 skl

o]ojA]  HPLC w42 <& thiocarbamoyl thiazolidine F%A5
gtk 7as] 2170 3HghE 1 ¥ D-glucose (2 mg), D-apiose (2 mg)
7}7}-& L-cysteine methyl ester hydrochloride (2 mg)= pyridine (100 pl)ol] 5¢1
< Q& 60°C oA 1 A &< RESA| AT 1 th, o-tolyl isothiocyanate
(100 uhE FH7Fske] @& 60°C oA 1 AlZF &<t HES A T (Tanaka et al.,
2007).

HPLC 4] Thermo Dionex Ultimate 3000 HPLC system 4] A& YMC

triart C18 column, 4.6 x 250 mm i.d. (YMC Co. Ltd., Japan)= ©]&35}%l1L

N AZvtE T 9] 9] o]FAS 01% EEFAS ¥ E (A)¥ ACN

AT 7 AlEE 10 b A TSI o] 57de] gradient 271
Uh5 7 Zth 0-30 3 20-40 %B, ©]F ZH ] washing & ¢l35te] 100% B &
5 w3 SEFATh 2 AlRERE dojxl AZvlE 1.2 Chromeleon
(version 6.8, Dionex Co., UK) AXEQo]E o] g3}o] UV I]39] retention

time ¥} UV spectrum & H] .8} T},

17 A 2]



Table 1. 'H NMR spectral data of compounds 1-3

1 2 3
POSITION Sn in ppm (J in Hz)
2 7.27 d(8.4) 7.25 d(8.5) 7.34 d(8.6)
3 6.74 d(8.4) 6.72 d(8.5) 7.04 d(8.6)
5 6.74 d(8.4) 6.72 d(8.5) 7.04 d(8.6)
6 7.27 d(8.4) 7.25 d(8.5) 7.34 d(8.6)
7 6.6 d(15.8) 6.56 d(15.8) 6.54 d(15.9)
8 6.18 dt(15.8, 6.15 dt(15.8, 6.24 dt(15.9)
6.4) 6.4)
9 4.47,4.28 dd (5.8, 4.48,4.26 dd (7.0, 419 d(5.0)
12.2) 12.5)
1' 4.35 dd(7.8) 435 dd 491 dd
2 321 m 3.10-3.38 m 3.29-346 m
3 335 m 3.10-3.38 m 3.29-346 m
4 328 m 3.10-3.38 m 3.29-346 m
5 34 m 3.10-3.38 m 3.29-3.46 m
6' 4.00,3.63 dd 3.87,3.65 dd 3.88,3.68 dd
1" 5.04 d(2.0)
om 393 d
4" 3.78,399 d
5" 36 s

18



Table 2. C NMR spectral data of compounds 1-3

1 2 3
POSITION Oc

1 158.6 159.2 159.44
2 129 129.6 129.2
3 116.45 117.12 118.6
4 129.9 130.5 131.99
5 116.45 129.6 129.2
6 129 117.12 118.6
7 134.4 134.9 133.6
8 123.42 124.14 129.21
9 71.29 71.87 64.58
1 103.24 103.9 103.05
2' 75.22 75.91 75.71
3' 78.19 78.89 78.96
4 71.89 72.47 72.17
5! 77.08 78.75 78.79
6' 68.81 63.58 63.31
1 111.14

2" 78.18

3" 80.69

4" 75.12

5" 65.71

19



Table 3. 'H NMR spectral data of compounds 4-6

4 5

POSITION dn inppm (J in Hz)
1 524 d, (4.3) 52 d,(5.7) 526 d
3 729 s 738 s 739 s
5 309 m 2.86 31 m
6 219,166 m 2.19,1.40 222,160 m
7 402 t 1.87,1.19 403 t
8 186 m 1.98 186 m
9 199 m 1.72 202 m
10 1.07 d, (6.9) 1.08 d, (6.7) 1.08 d

CHsCOO 3.64 s
1 462 d, (7.9 466 d,(7.9) 465 d
2! 315 m 319 m 319 m
3 343-316 m 340-333 m 3.40-3.27 m
4 343-316 m 340-333 m 3.40-3.27 m
5 343-316 m 340-333 m 3.40-3.27 m
6' 3.87,3.63 m 3.89,3.66 m 3.89,364 m

20



Table 4. C NMR spectral data of compounds 4-6

4 5 6
POSITION Oc
1 98.25 98.55 98.36
3 152.9 152.96 152.84
4 114.6 114.6 114.64
5 33.15 36.22 32.87
6 43.47 34.16 43.39
7 75.95 35.01 75.86
8 42.9 37.35 42.86
9 47.45 48.94 48.95
10 14.23 21.68 14.26
11 170.1 170.1 170.18
CHsCOO 52.48
1 100.79 100.94 100.66
2' 75.57 75.57 75.74
3 78.82 78.83 78.6
4' 72.4 72.4 72.29
5' 79.14 79.15 78.97
6' 63.56 63.55 63.43

21



Table 5. H, 3C NMR spectral data of compounds 7-8

7 8 7 8
POSITION dn inppm (J in Hz) S¢
1 5.3d (4.9) 5.3d (5.2) 98.22 98.442
3 7.44s 7.36s 153.45 153.2
4 113.84 116.49
5 3.15m 3.16m 33.57 33.71
6 2.11,1.88m 2.34,1.97m 41.27 41.33
7 5.3m 5.25m 79.38 79.3
2.19m 2.08m 41.9 41.93
9 2.34m 2.18m 47.86 47.96
10 1.1d (6.8) 1.02d 14.57 14.64
11 170.15 169.68
CHsCOO 3.69s 52.53
1 4.66d (6.3) 4.66d (7.8) 100.98 101
2 3.55-3.44m 3.42-32m 75.56 75.57
3 3.55-3.44m 342-32m 78.79 78.84
4 3.55-3.44m 3.42-32m 72.39 72.44
5' 3.55-3.44m 3.42-32m 79.22 79.21
6' 3.86, 3.66m 3.96, 3.66m 63.58 63.61
1" 131.18 128.53
2" 7.28s 7.2s 113.05 112.49
3" 151.8 151.443
4" 150.75 150.21
5" 7.17s 6.79d (8.2) 118.03 117.27
6" 7.17s 7.08d (8.2) 124.29 127.14
7" 6.46d (15.9) 6.37d (15.9) | 11827  124.95
8" 7.63d (15.9) 7.6d (15.9) | 146.98  147.58
9" 169.29 169.68
ArOCHjs 3.9s 3.85s 57.5 57.26

22
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3III

5III

4.96d, (7.4)
3.55-3.44m
3.55-3.44m
3.55-3.44m
3.55-3.44m
3.93-3.83,

m
3.73-3.60
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75.53
78.63
72.02
79.08
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Table 6. 'H NMR spectral data of compounds 9-11

9 10 11
POSITION dn in ppm (J in Hz)
1 554 d 549 d 552 d
3 759 d 741 d 745 d
5 284 m
6 171 m 2.96,2.62 m 1.89,1.66 m
7 436 m 9.66 s 353 m
8 554 m 572 m 575 m
9 2.69 dd 27 m 262 m
10 528 dt 526 dt 524 m
CHsCOO 3.68 s 3.69 s
1 467 d 466 d 467 d
2' 315 m 3.38-3.14 m 3.38-3.10 m
3 3.40-3.30 m 3.38-3.14 m 3.38-3.10 m
4 3.40-3.30 m 3.38-3.14 m 3.38-3.10 m
5 3.40-3.30 m 3.38-3.14 m 3.38-3.10 m
6' 3.88,3.65 dd 3.88,3.65 dd 3.89,3.65 dd
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Table 7. °C NMR spectral data of compounds 9-11

9 10 11
POSITION Oc
1 98.69 96.95 97.93
3 154.7 153.15 153.67
4 106.77 108.75 111.79
5 29.2 26.68 30.94
6 26.7 43.71 33.85
7 70.49 206.81 61.29
8 134.08 132.81 136.00
9 44.57 43.83 45.50
10 121.61 120.71 119.48
11 169.26 169.4 169.61
CHsCOO 51.72 51.91
1 100.41 98.69 100.27
2 78.6 75.53 74.80
3 79.12 76.25 78.14
4 72.25 69.45 71.71
5' 75.45 72.49 78.57
6' 63.42 60.59 62.91
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Table 8. H, 3C NMR spectral data of compounds 12

H C
POSITION Sn in ppm (J in Hz) dc
1 556 d 98.51
3 753 s 155.02
4 100.96
5 3.09 m 31.79
6 242,3.09 m 30.52
7 6.7 dd 157.76
8 575 m 136.408
9 278 m 46.21
10 530,537 d 121.19
11 169.88
CHsCOO 3.71 s 52.8
1 469 d 100.96
2' 3.21 dd 75.45
3 333 m 79.1
4' 333 m 72.27
5' 333 m 79.15
6' 3.63,3.89 dd 63.56
1" 548 d 98.15
3" 746 s 152.94
4" 100.96
5" 405 m 31.79
6" 144.09
7 9.21 s 197.82
8" 556 m 136.219
9" 259 m 47.26
10" 5.03,5.08 d 120.19
1" 169.88
CHsCOO’ 358 s 52.47
1 4.67 d 100.58
2" 321 dd 75.45
3™ 79.1
4 333 m 72.27
5 79.15
6" 3.85 dd 63.41
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Table 9. IH, 3C NMR spectral data of compounds 13

H C
POSITION dn in ppm (J in Hz) ¢
1 543 d(1.7) 98.68
3 758 s 154.59
4 106.85
5 1.73-152 m 29.23
6 1.73-152 m 26.64
7 434,427 m 68.49
8 552 m 134.05
9 266 m 44.68
10 528-522 m 121.76
11 169.14
1 469 d (7.9 100.465
2' 323-317 m 75.56
3 347 m 78.63
4 323-317 m 71.25
5 340-335 m 77.66
6' 3.98,3.72 m 68.23
1" 4.78 d(1.5) 102.61
2" 72
3" 340-335 m 73.05
4" 5.02 dt(15.0,9.7) 76.33
5" 3.94 dq (9.9, 6.3) 70.41
6" 1.15 d(6.3) 18.95
1 128.48
2" 7.19 d(1.9) 112.58
3" 151.55
4" 150.24
5" 6.81 d(8.1) 117.35
6" 7.08 dd(8.2,1.8) 124.99
™ 7.64 d(15.9) 147.89
8" 6.39 d(15.9) 116.42
9" 169.57
ArOCH3; 3.86 s 57.32
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Table 10. H, 3C NMR spectral data of compounds 14

H C
POSITION dn in ppm (J in Hz) ¢

1 554 s 99.71
3 741 s 150.55
4 5.29,4.83 d 109.76
5 3.05 ddd

6 139,226 m 32.3
7 5.16 dd(3.7,9.8) 89.77
8 553 m 134.19
9 282 m 45.11
10 5.35 d(16.5) 123.45
11 166.68
1 100.88
2' 328 m 75.33
3 3.5 dt(5.73, 18.53) 78.12
4 3.4 1(9.49,9.49) 72.25
6' 3.92,3.72 dd (1.98, 12.34), dd(6.02,12.38) 78.96
1" 178.78
2" 3.95 d(8.06) 68.32
3" 4.16 dq(12.4,6.1) 80.61
4" 1.48 d (6.0) 20.93
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Table 11. 'H, *3C NMR spectral data of compounds 15

H C

POSITION dn inppm (J in Hz) ¢
2 128.99
3 4.62 d (15.3) 51.77
5 3.94 dd (12.2,5.0) 58.12
6 345,302 m 22.64
7 106.99
8 126.17
9 7.28 d(8.2) 117.85
10 7.14-708 m 119.29
11 7.02 dd(11.2,4.2) | 122.09
12 746 d(7.9) 110.87
13 137.21
14 242,222 m 33.25
15 2.77 31.35
16 107.32
17 780 s 155.86
18 5.36,5.29-521 m 118.44
19 583 m 133.86

20 44
21 5.89 d(9.2) 96.02
22 172.03
23 170.47
1 479 d 99.13
2' 3.22-338 m 73.32
3 3.22-338 m 76.65
4 3.22-338 m 70.44
5 3.22-338 m 77.53
6' 4.00,3.66 m 61.78
CHsCOO 3.78 s 51.52
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Table 12. H, 3C NMR spectral data of compounds 16

H C

POSITION Sn in ppm (J in Hz) ¢
1 557 s 97.73
3 755 s 154.36
4 110.38
5 318 m 33.76
6 3.07 m 30.6
6 251 m 30.6
7 6.84 t(7.3) 157.76
8 574 m 135.29
9 272 m 45.49
10 528 m 120.46
11 169

CH3COO 3.7 s 51.82
1 468 d (7.9 100.25
1" 941 s 197
2' 3.19 74.77
2" 141.34
3 3.36 d 78.12
3" 251 m 24.98
4 325 d 71.6
4" 321 m 40.89
5 3.32 78.63

3.91 d(11.0) 62.98
6
3.66 251.8.6.4)
Guanidine 158.76
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& 54 A B4

glutamate °f 9]

4, HT22 A|EZF A neuroprotection 84 AX
4.1, HT22 AZF wjek 2
Dulbecco’s Modified Eagle’s Medium (DMEM), Fetal bovine serum (FBS) —

g Ao

Penicillin and Streptomycin, trypsin — Sigma, St.Louis, USA
Sulfanilamide, N-1-naphylethylenediammine dihydrochloride and phosphoric aicd
AT AlE oA
o

242 =T
o= =

=
e =

x9 O
—E= T

Hyclone , UT, USA
— Sigma, St.Louis, USA
4.2, HT22 A|3EF2] HljF
HT22 A3 A=dista ¥ =04 HAd g
ol 10% FBS, 100 pg/mL penicillin and 100mg/mL streptomycin
XS DMEM = Wi o® sko] 37°C w7l &7] (95%)<t
CO2 (5%)° ZE3d7|AE A&KHo=w FFslFw wdsd. AE7})
A5t A A2k trypsin & o] &38to] AEE wgET]NA T ¥ 5
x 103 cellsiwell = 3|Alslo] wjokg 7o) o]Al&lqitt. MEFE 2 dof &
W Alojuleketel Abg-aheitt
A5 7+
5.0 x 10° cells/well = 3|23} 96 well plate ] 100 mL
HR uleF Azl Aeskalvh 1 AIRE
Jelate] Alx SAS
gt

4.3. Glutamate ©l] 2] st
A&

HT22 A3
S 24 N7 &=
o] 4 mM (final concentration)2] glutamat
P & MTTassay = A A
= el 10%7t
F ¥ formazan =
o] BEES

o
-

skl o, 15 A F
4.4. MTT assay
HjoF F0l HT22 A2 Hjekdo] MTT (5 mg/ml)
Al&ste] 1 AzE o gk

DMSO & o]l thg 540nm oA SF =S =4sto] AE
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B. 4% ¥ nz
1L AFEUF eodx g =4 29

11 3H5% 19 T2 B4

rlo
I

1 @A A% O 2 ESI-qTOF-MS ol 4] m/z443.1553 &] [M-H]
peak = 2213}3L 13C NMR spectrum oA &47} 20 /HE e} EAH2]
CooH2011 = |3}t

IH NMR spectrum | 4] §7.27 (2H, d, J = 8.4 Hz, H-2,6), 5 6.74 (2H, d, J = 8.4
Hz, H-3,5)°llA 2 711¢] doublet = -&3ll para di-substituted benzene ring 2
ZAE &elstslal §6.60 (1H, d, J =159 Hz, H-7), § 6.18 (1H, dt, J = 15.8, 6.4

=

Hz, H-8)& %3j o]% Ago] trans - olefinic proton & &<13}%] p-coumaryl
S ol & 4 9tk =3 anomeric proton 1—6 O-glycosidic
linkage & ¥4J3}o] Sppm F- 2 2 down-field ¥ § 5.05 (1H, d, J = 2.2 Hz,
H-1")2} C-9 9 &= downfield ¥ chemical shift §4.36 (1H, d, J=7.8 Hz,
H-1")= &8l 3 2712 SA4E glstilt
B3C NMR spectrum el 4] § 103.24 (C-1°), § 111.14 (C-1")= T3l F 71
anomeric carbon 2] <=4 2} quaternary carbon § 80.69 (C-37) %! ©]&= <] HMBC
correlation & E3 apiose 7} Yoz AFH olFAg EAE
Tkttt (Prasad et al, 2000). oldAle] 9= &elstr] ffs At
7Rl R FA S 218k th TLC (n-BuOH : acetone : pyridine : water =
10 : 10 : 5 : 5) ArollA D-apiose (R¢ 0.7), D-glucose (Re 0.4)°] =AE
ghlstaitt. 18] 31 HPLC el UV spectrum S H] w30 D-apiose (Re: 24.59
min), D-glucose (Rt: 12.63 min) (ACN 20-40 %, 30 min)°|A 93UV 3 a=
91 & 4 9lolth. HMBCspectrum 2. apiosyl group & §5.04 (H-17) ©]

ol

5 68.81 (C-6")°.% correlation & A3} a1 H-1"2] coupling constant (J = 2
Hz) = 5-E B-configuration 9= <13t glucosyl group & H-1"°©] p-
coumaryl group 2] C-9 (6 71.29)2} HMBC correlation = <213} 0w, H-1"9]
coupling constant (J = 7.8 Hz)Z5-F glucose ¢ H¥-S B-configuration =

2743kt (Prasad et al., 2000).
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oj el Ayxs FFE FFE 1 S p-coumaryl 9-O-[5-D-

apiofuranosyl(1—6)]-O-g-D-glucopyranoside & %74 &3t}

<'H NMR (CDsOD, 600 MHz)>
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Figure 2. 'H, *C NMR spectra of compound 1
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3letE 2 = Ao Ry I E ESI-qTOF-MS oA m/z 335.1090 9]
[M+Na]* peak = &e13}al 3C NMR spectrum oA ¥-247} 15 7H2 e
WA CisH07 2 o231

'H NMR spectrum ¢l 4] § 7.25 (2H, d, J = 8.5 Hz, H-2), § 6.73 (2H, d, J = 8.5
Hz, H-3) °llA4l 2 70 <] doublet = ‘=3l para di-substituted benzene ring <]
EAE &l §6.56 (1H, d, J = 15.8 Hz, H-7), § 6.15 (1H, dt, J = 6.4, 15.8
Hz, H-8)2 %3 o]% ZAgo] trans-configured olefinic proton & 221310 p-
coumaryl group & &<l & 4 Ql3lt}. H3F, anomeric proton 8§ 4.35 (H-1")=
T3l Zo =AE &elstsltth §4.48 (1H, dd, J = 7.0, 12.5 Hz, H-9), 4.26 (1H,
dd, J = 7.0, 125 Hz, H9)ZHE 9 W X|o] o] Add Zlo=w
oAt

o]+ Ayt 'H NMR, BC NMR spectrum = THX ¢} 1] w3}o]

Jo

=

5}s+E 2 & salidroside | & 3732t (Mizuno et al, 1991).

o
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Figure 5. 'H, *3C NMR spectra of compound 2
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1.3. 3}5HE 39 Fx 4

flo

St3HE 3 LA AR o7 ESI-qTOF-MS ©lA m/z 335.1092 <
[M+Na]* peak = 2}¢13}17, 3C NMR spectrum ol 4] €47} 15 7|2 el
T AL CisHpO7 & oA|AsES T

IH NMR spectrum o141 §7.34 (2H, d, J = 8.6 Hz, H-2), § 7.04 (2H, d, J = 8.6
Hz, H-3)ollAl 2 70 2] doublet = -&3ll para di-substituted benzene ring <]
A5 Q1L §6.54 (1H, d, J = 15.9 Hz, H-7), § 6.24 (1H, dt, J = 15.8, 5.8
Hz, H-8) & %3 o]% ZAgo| trans-configured olefinic proton < 2H<l15}o]
p-coumaryl group & &<l g 4 QIAUTE §4.19(H-9)2 split pattern ©] 3}3+H=
2 8} & For glyo, 3= 3 9 T AFAAI vE HoE
FE3F3 . HMBC spectrum ol 4] § 159.44 (C-4)$} § 4.88 (H-1")2] glucose
anomeric proton 2] correlation = €13t glucose ¢ A4 F-9E
A% sttt

HMBC spectrum A § 159.44 (C-4)2} & 4.88 (H-1")2] glucose anomeric
proton Z}2] correlation & 213}] glucose ©] Ad F-9E A3ttt

ol%el Al EIAE vlwste] 3etE 3 & p-glucocoumaryl
alcohol = 73} th (Terashima et al., 1996).
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Figure 6. *H, *C NMR spectra of compound 3
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1.4, 313HE 49 Fx B4
3etE 4 = FA9 A4 o7 ESI-qTOF-MS oA m/z 375.1293 9] [M-
H] peak & <1331 BCNMR spectrum ol 4 47} 16 7|2 LERL] E212
Ci6H24010 = o435 T
'H NMR spectrum | 4] § 7.29 (1H, s, H-3)¢] tri-substituted olefinic proton, &
1.07 (3H, d, J = 6.9 Hz, H-10)<] doublet o] .9} §5.24 (1H, d, J = 4.3 Hz. H-1)°]

acetal proton = %3 3}3E 4 7} iridoid ¥249 3T EUS 55
w3k §4.02 (1H, t, H-7)= hydroxyl 7] 2} anomeric proton § 4.62 (1H, d, J=7.9

Hz, H-1")& 53] 39 A5 g<13F2th 8C NMR spectrum o4 § 173.1
(C-11)9] carboxylic acid %! & 75.95 (C-7)¢ hydroxyl carbon <=#&
golatdth, T3k §152.9 (C-3),8114.6 (C-4)2] olefinic carbon & <1385 a1
5 98.25 (C-1)9] acetal carbon S #2135} T}

ol4te] AyE Fe3te] 'H NMR, BC NMR spectrum = 3% ¢}

Hlwslo] 313HE 4 5 loganicacid 2 37431t (Zhang et al., 2003).
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5}SLE 5 &= Ao HAE HUg ESI-qTOF-MS o4 m/z 359.1331 2
[M-H] peak = &<13}3 3C NMR spectrum ©l|A &7} 16 7|ZE e}
F-212] CieH0 2 oA A3 T}

'H NMR spectrum | 4] § 7.38 (1H, s, H-3)¢] tri-substituted olefinic proton, &
1.08 (3H, d, J = 6.7 Hz, H-10)¢] doublet ¥] =L 9} §5.2 (1H, d, J = 6.7 Hz, H-1)2]
acetal proton & %3] #3+E 5 7} iridoid =49 3IFEIS FFETH
wot 3eE 49 v W §1.19, 1.87 H-7)E 7H X hydroxy
< <215}t Anomeric proton § 4.66 (1H, d, J = 7.9 Hz, H-
1S T 29 EAE A3t BC NMR spectrum o4 §170.1 (C-11)
] carboxylic acid =AE &3t gt §152.96 (C-3), § 114.6 (C-4) 2

olefinic carbon = #1331 31 §98.25 (C-1)2] acetal carbon & <213}

o

olate] AyE Fedte] 'H NMR, BC NMR spectrum = 3% ¢}
nlwslo] 3}3HE 55 7-deoxy loganic acid & 3743} Th (Teng et al., 2005).
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Figure 9. H, *C NMR spectra of compound 5
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55 6 = Mo g3 EuE ESI-qTOF-MS oA m/z 389.1447 2
[M-H] peak = %}¢l3}al 8C NMR spectrum oA A&7 17 /2 Ve
WAL CiyHasOw0 2 o245

'H NMR spectrum 4] § 7.39 (1H, s, H-3)¢] tri-substituted olefinic proton, &
1.08 (3H, d, H-10)2] doublet 3 7.2} §5.26 (1H,d, H-1)2] acetal proton = &3l
stet= 6 ©] iridoid =72 sEUe FFoFATE B3 §4.03 (1H, t, H-
7)Z hydroxyl 7] £} anomeric proton § 4.65 (1H, d, H-1")2 53] @2 =A4=
gkl 5}t 3C NMR spectrum A1 §170.18 (C-11)2] carboxyl carbon 2} §
52.48 (CHsCOO0)°] methoxy carbon = A3ttt HE=3H § 152.84 (C-3), §
114.64 (C-4)2] olefinic carbon = &<13}31 1L § 98.36 (C-1)2] acetal carbon <
gl

ol4te] AyE Fe3te] 'H NMR, BC NMR spectrum = 3% ¢}
Hlwslo] 3}3HE 6= loganin &2 7 3F T (Prasad et al., 2000).
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Figure 10. H, *3C NMR spectra of compound 6
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3ot 7 & Ao g HIE ESI-qTOF-MS oA m/z 727.2468 9]
[M-H] peak = 2}¢l3}al 8C NMR spectrum o4 A7} 33 72 e
A2 CysHuO1s = ©l17d-5F A T

'H NMR spectrum | 4] § 7.44 (1H, s, H-3)¢] tri-substituted olefinic proton, &
1.1 (3H, d, J = 6.8 Hz, H-10)2] doublet ¥ =2} § 5.3 (1H, d, J = 4.9 Hz, H-1)9]
acetal proton & %3 #3+E 7 o] iridoid =49 IFEAS FFETh
12 31 anomeric proton § 4.66 (1H, d, J = 6.3 Hz, H-1°), § 4.96 (1H, d, J = 7.4 Hz,
H-1")= &3l 7 719 29 &5 F<lak3ith § 6.46 (1H, d, J = 15.9 Hz,
H-7), & 7.63 (1H, d, J = 15.9 Hz, H-8”)& -3l trans-olefinic proton <
glslar, § 7.28 (1H, s, H-2”), § 7.17 (2H, s, H-5”, 6”)2] 5 broad singlet
peak = =3l 1,34-tri-substituted benzene ring & <13} T} § 3.90 (3H, s,
CH3;O0ArN Z €] benzene ring o 23+ methoxy 159 =4S &1L
trans-feruloyl group = 247 3}% t}.
13C NMR spectrum oA += §79.38 (C-7) .2 F-E 3}3HE 4 ¢ vlwsle] 79
21 22 acyloxy 159 FEFUS FF3FA T

HMBC spectrum ©JA & 3.90 (3H, s, ArOCH;)%} & 151.95 (C-3)9
correlation <, § 3.70 (CH;COO)+ § 170.36 (C-11), §7.44 (H-3)2] correlation =
golsto] 4 W QAo A ¥ methylester & &<l t) T3 § 7.63 (H-
87) 8 169.29 (C-97)¢] acyl-CO ¢} A37tstal § 5.3 (H-7)9} ester bond =
AdES Ak G JdHL § 15075 (C-47)2 § 4.97 (H-17)9]
correlation © 2 47 9] X< glucose o] FAS A3l §98.42 (C-1)¢}
5 4.68 (H-1")2] correlation ©. % iridoid Bl GA S A% 3T}

olAol AIE F3slo] H NMR, BC NMR spectrum = 339}
Hlwslo] 3}gHE 75 periclymenoside = 573t} (Calis et al., 1984).
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Figure 11. *H, C NMR spectra of compound 7
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1.8. 3}5tE 89 Fx w4
33t E 8 = FAo FHPEUZ ESIqTOF-MS o4 m/z 551.1756 2]

[M-H] peak = 2}¢l3}al 8C NMR spectrum o4 &-A7F 26 72 e
A CosH3013 & o233 Tt

'H NMR spectrum | 4] § 7.36 (1H, s, H-3)¢] tri-substituted olefinic proton, &
1.02 (3H, d, H-10)2] doublet ¥ =9} §5.3 (1H, d, H-1)2] acetal proton = %3}
shet= 80| iridoid =79 =S 55k th 2182 anomeric proton
§4.66 (1H, d, H-1") & &3l Z2o =A& &<l th §6.37 (1H, d, J=15.9
Hz, H-7"), 8 7.6 (1H, d, J = 15.9 Hz, H-8)2 &3] trans-olefinic proton =
gols}iar, § 7.2 (1H, s, H2”), § 6.79 (1H, d, J = 8.2 Hz, H-57), § 7.08 (1H, d, J
=8.2Hz,H-6”) & &3l 1,34-tri-substituted benzene ring = 2213} t}. §3.85
(3H, s, CH3;OAr=%-E] benzene ring © *3+¥ methoxy 12 &A1&
g15}9 a1 trans-feruloyl group = 47 &3 th.

13C NMR spectrum |4 § 169.68 (C-11)2] carboxylic acid % § 79.30 (C-
Nez 79 Aol carboxyl 712 A4S Flstadt).

ol4te] AxE Fe3te] 'H NMR, BC NMR spectrum = 3% ¢}
vl w3ske] 3= 8 & 7-O-E-feruloylloganic acid = 5743} t} (Otsukaetal.,
1996).
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Figure 13. H, *C NMR spectra of compound 8
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3letE 9 = Ao RAFPRUT ESI-qTOF-MS oA m/z 357.1180 2
[M-H] peak = 2}¢l3}al 8C NMR spectrum o4 A7 16 /2 e
A CieHz200 2 o733+ Tt
'H NMR spectrum ©| 4] § 7.59 (1H, s, H-3)¢] tri-substituted olefinic proton =
sk, § 554 (1H, m, H-8)%] methine, & 5.28 (2H, dt, H-10)<]

gil 4 (1H, d, H-1)9] acetal proton © Z5-E 3}et&E 9 7}
secoiridoid =24 Y-S &kt 1831 §1.71 (2H, m, H-6)2] methylene 2}
§ 4.36 (2H, m, H-7)2] oxymethylene & EAZ5H ¥ 343k secoiridoid

exomethylene %!

ftlo

&+213}9] © | anomeric proton § 4.67 (1H, d, H-1")= &3l o A&
Ql&}3itE. 3C NMR spectrum Al §169.26 (C-11)°2.= 11 ®H £ ¢

JX?L uied

carboxyl 715 <2132

32
=

olate] Ax= Fedte] 'H NMR, BC NMR spectrum = F3x ¢}
Hlwslo] 3}3HE 9 &5 sweroside & 7315 Th (Prasad et al., 2000).
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Figure 14. H, 3C NMR spectra of compound 9
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S5 10 & Ao FAFPEUZ ESI-qTOF-MS oA m/z 433.1349 2
[M+HCOO] peak & &<13F3L 3C NMR spectrum oA &7} 17 7H=E
LERL 2R CiyH00 2 ol Ad8H o

'H NMR spectrum ©| 4] § 7.41 (1H, s, H-3)¢] tri-substituted olefinic proton =
815}, § 572 (IH, m, H-8)S] methine, § 526 (2H, dt, H-10)<]
exomethylene 2 § 5.49 (1H, d, H-1)2] acetal proton . Z4-E| 3}&E 10 ©]
secoiridoid =2 = gttt 183l 6 2.62 (1H, m, H-6b), 2.96 (1H, m,
H-6a)2] methylene ¥} § 9.66 (s, H-7)Z-F] aldehyde proton = 2213}t
=3}, anomeric proton § 4.66 (1H, d, H-1)S £3] @9 &A=
3C NMR spectrum ©l|A §169.4 (C-11)¢] carboxyl carbon 3} § 51.72
(CHsCOO0)®] methoxy carbon & &lsto] 11 ¥ $1x] ] methylester 7]1&

ol4te] AyE Fe3te] 'H NMR, BC NMR spectrum = 3% ¢}

Hl w3to] 3}3HE 10 S secologanin &7 %73t} (Tietze et al., 1988).
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Figure 15. H, *C NMR spectra of compound 10
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'H NMR spectrum ©| 4] § 7.45 (1H, s, H-3)¢] tri-substituted olefinic proton =
golatdar, & 575 (1H, m, H-8)2] methine, & 5.24 (2H, dt, H-10)
exomethylene 2 § 5.52 (1H, d, H-1)2] acetal proton ©.Z%-E 3}3E 11 ©]
secoiridoid =292 g2l 121 §1.89 (1H, m, H-6a), 5 1.66 (1H, m,
H-6b)2] methylene ¥} § 3.53 (2H, m, H-7)Z%¥ hydroxyl 7|7} 4%
oxymethylene = 2218} t}. B3 anomeric proton §4.67 (1H, d, H-1")S &3l
2ol EAE el tl 3C NMR spectrum A4 § 169.61 (C-11)2] carboxyl
carbon ¥} § 51.91 (CHsCOO)2] methoxy carbon = &<lalo] 11 W % 9]
methylester 7] & &1}t

ol4te] AxE Fede] 'H NMR, BC NMR spectrum & F& X9}
H .8}o] 3}3HE 11 S secologanol & %73}t (Mpondo et al., 1989).
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Figure 16. H, *C NMR spectra of compound 11
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2 = 3o YR UT ESI-qTOF-MS o4 m/z 757.2571 <
MR spectrum oAl &7} 34 7|2 LY

IH NMR spectrum oA SRz o7 & o]Fo] ug50] =A%
K St} §7.53 (H-3), 7.46 (H-3)2] tri-substituted olefinic proton 3} §5.75 (H-8),
§ 5.56 (H-8”), & 5.30, 5.37 (H-10), 85.03, 5.08 (H-10")2] olefinic proton, & 5.56
(1H, d, H-1), 8 5.48 (1H, d, H-1")2] acetal proton, & 3.71 (3H, s, H-11), & 3.58 (3H,
s, H-117)8] methoxy & &<Qlsto] 3}3tE 12 7} secologanin dimer =742
o] F1 Q&S Tl t}. T3t tri-substituted olefin proton 2] §6.71 (H-7) 5
glstal § 921 (1H, s, C-77)2 aldehyde & w3 Hil H (2)-
aldosecologanin 2] aldehyde 8 10.2 ¢} (E)-aldosecologanin 2] aldehyde §9.22 &
Hl wsto] E-form .2 EA3HS A sk th 18] 31 anomeric proton § 4.69
(1H,d,H-1°),5 4.67 (1H, d, H-1"")& &3l + /1] 22 EAE st}

3C NMR spectrum 4] § 169.88 (C-11), § 169.88 (C—ll”)9] carboxyl
carbon ¥} §52.8 (CHsCOO), §52.47 (CH;COO’) 2] methoxy carbon & <913}

2 71 2] methylester 7] & gelsk 4= 21t}

ol4te] AxE Fe3te] 'H NMR, BC NMR spectrum = 3% ¢}
Hlwalo] 3}3HE 12 & (E)-Aldosecologanin & 57 3} tF (Machida et al.,
2002).
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<'H NMR (CD:0D, 300 MHz)>
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Figure 17. 'H, *C NMR spectra of compound 12
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1.13. s}gHE 13 9] +x

3letE 13- Ao T Rubg ESI-qTOF-MS ©| 4 miz 679.2248 2]

[M-H] peak = &<13}3 3C NMR spectrum ©l|A &7} 32 7|Z et
B2 CypHaOi 2 oA 3HS Uk

Mz
1

'H NMR spectrum ©| 4] § 7.58 (1H, s, H-3)¢] tri-substituted olefinic proton =
sk A, § 5.52 (1H, m, H-8)%] methine, § 5.22-5.28 (2H, m, H-10)<]
exomethylene @ § 5.43 (1H, d, H-1)2] acetal proton . Z4-E 3}gE 13 ©]
secoiridoid =ZAY-S sty 183 § 1.52-1.73 (2H, m, H-6) <
methylene 2} § 4.34 (1H, m, H-7), § 4.27 (1H, m, H-7)2] oxymethylene ©]
A Z2HE S FA S sweroside moiety S FQlslith. T3 anomeric

el 72 MY EAE
gelstgih § 1.15 (3H, d, J = 6.3 Hz, H-67)8 @ W EAZ 3t
7Ne] methyl 715 glste] oA 9= rhamnose £} glucose &
38k Th, ®3H §7.19 (1H, d, J = 1.9 Hz, H-2"), § 6.81 (1H, d, J = 8.1 Hz, H-
57), 0

proton § 4.69 (1H, d, H-1"), § 4.78 (1H, d, H-1") <

lr

7.08 (1H,dd,J=8.2,1.6 Hz, H-6) ©. =2 H-¥] 1,3,4-tri-substituted benzene
ring = 2135131, § 3.86 (ArOCH3) 2] benzene ring © X $-¥ methoxy =
01519tk 123l §7.64 (1H, d,J = 15.9 Hz, H-7"), 5 6.39 (1H, d, J = 15.9 Hz,
H-8")= &3l trans-configured olefinic proton = 2135} feruloyl 715 2l
gk 4= 31t BC NMR spectrum ©ll 4] § 169.14 (C-11)°] carboxyl carbon =
g+01 519t} Glucose 2] § 68.23 (C-6)ZF-E] rhamnose 2+2] 142 (C-6 in
glucose: & 63.5), rhamnose 2] § 76.3 (C-4”)Z%-E] feruloyl 719} 4L
2213431 T}, (C-4 in methyl o-rhamnoside: § 73.9)

olate] AxE Fe3te] 'H NMR, BC NMR spectrum = 3% ¢}
vl wslo] 3}3E 13 5 kinginoside = 5731t} (Norio et al., 1993).
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<"H NMR (CD;0D, 800 MHz)>
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Figure 18. 'H, **C NMR spectra of compound 13
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Mz
1

1.14. 3= 149 %
33t E 14 = 39 Fgy g ESI-qTOF-MS °| 4 m/z 456.1505 2]
[M-H] peak = 2}¢l3}al 8C NMR spectrum o4 A7 20 72 e
A CooHxNOu 2 174331t
'H NMR spectrum oA § 7.41 (1H, brs, H-3)l|A] tri-substituted olefinic
proton = <13} 1, § 5.54 (1H, d, H-1)2} § 5.16 (1H, dd, J = 3.7, 9.8 Hz, H-
7)ellA 2 711 9] acetal proton = <Q13}17, § 5.58 - 5.49 (1H, m, H-8), & 5.36 (1H,
d,J=16.5Hz, H-10a), § 5.29 (1H, d, J = 11.5 Hz, H-10b) = -] mono-substituted
vinyl 18-S #1ste] 338 14 7} secoiridoid FZ9< Flskgitt
“12]3 §3.08 - 3.03 (1H, m, H-5), & 2.84 — 2.77 (1H, m, H-9)°] & methine 2}
§ 1.45 — 1.30 (1H, m, H-6a), 5 2.34 — 2.14 (1H, m, H-6b)& methylene <
8}Q13}F31 a1, anomeric proton 91 §4.83 (1H,d, J=8.0 Hz, H-1") = T ¢ =A&

3C NMR spectrum A& § 178.78 (C-17)3} § 166.68 (C-11)°] 2 719
carbonyl carbon & &<IsFA©™, § 109.6 (C-4)°llA quaternary olefinic
carbon & A5} TS tri-substituted carbon Q1 & 89.77 (C-7)°lA]
threonine 7]12] opl 7] e} wheho] A4 219l secoiridoid =20l AAES
F33tAdh o] 3}FES So0]Z 07 threonine unit ©] - secoiridoid
glycoside 4] 2D NMR data = 7} &213&}3it},

'H-'H COSY spectrum |4 § 3.95 (H-2")2} & 4.16 (H-3)2] correlation <,
8 4.16 (H-3”)¥% § 1.48 (H-47)°] correlation © = threonine 712 F+x&
gl

ROESY spectrum = &3 H-2”+= H-47%} correlation & ©|Ft}. ot
H-7 & H-37,5,6 &9 39S Z7}A]7]+= correlation = ©] F2lt}.

ol4e] AyE Fgtste] £ A 9} vlwste] 35E 145 L-threonine ©]
secologanin °f ZA 33t threoninosecologanin Y= &7 33 th (Song et al.,

2014).
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<'H NMR (D,0, 800 MHz)>
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<"C NMR (D,0, 200 MHz)>
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Figure 19. *H, *3C NMR spectra of compound 14
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Figure 20. *H-'H COSY spectrum of compound 14
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1.15. 3} 159 3 H4
ZA Bulz ES|-qTOF-MS °A] miz 575.2247 2] [M-H]
3 BBC NMR spectrum ol 4] &27} 28 712 YER 212
CasHasNoO1u = ol 4313 o

'H NMR spectrum | 4] §7.80 (1H, s, H-17) 2] tri-substituted olefinic proton =
913191 31, 5 5.83 (1H, m, H-19)°] methine, 5 5.36 (1H, m, H-18a), § 5.29 - 5.21
(1H, m, H-18b)%] exomethylene %! §5.89 (1H, d, H-21)2] acetal proton “12] 1L

rir
= v

5 3.78 (CH;COO)C. 2 H-E]| 3}3& 15 7} secologanin =4 U-S &<lslitt,
18] a1 §2.42 (1H, m, H-14a), § 1.22 (1H, m, H-14b) 2] methylene ¥} & 4.62 (1H,
d, J =15.3 Hz, H-3)¢] tri-substituted proton = 2915}l §4.79 (1H, d, H-1")2]
anomeric proton & &3l B EAE &AL §7.79 (1H, d, J = 13.2 Hz,
H-12), 5 7.46 (1H, d, J = 7.9 Hz, H-9), 5 7.28 (1H, d, J = 8.2 Hz, H-10), § 7.02 (1H,
dd, J = 11.2, 4.2 Hz, H-11) 4] 1,2-di-substituted benzene ring %5 &1t

R

BC NMR spectrum A= § 172.03 (C-22)°] carboxylic acid =
o3}l o § 170.47 (C-23)2] carboxyl carbon ¥} § 51.52 (CH;COO) 9]
methoxy carbon = 2213} t}. Tri-substituted carbon & 51.77 (C-3)Z4-F
secologanin 3 W <f]Ao] ARt AAS FFeFATh T, ShA
k21t benzene ring ¥ 7 HSQC spectrum ©.= RIS quaternary
carbon ¢l § 137.21 (C-13), 5 128.99 (C-2), & 126.17 (C-8), & 106.99 (C-7)&
&3l indole ring 7+ & &<lskA T}

IH-1H COSY spectrum ©l 4] & 3.94 (1H, dd, H-5)$} & 3.45, 3.02 (m, H-6)<]
correlation = €13} th,

o|}ol Axts Fgtale] E3 A9} vl wsle] 3EE 15 S tryptamine ©]
secologanin © Z %3t Sa-carboxystrictosidine = 573+ th (Norio et al.,

1992).
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Figure 22. H, *C NMR spectra of compound 15
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Figure 23. *H-'H COSY spectrum of compound 15
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Figure 24. HSQC spectrum of compound 15
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1.16. 3}5=E 16 & Fx w4
38E 16 oA B ESIqTOF-MS 9|4 m/z500.2257 2] [M+H]*
peak = €13}l BC NMR spectrum oA ©2:7}F 22 7HE e} FA2H4

Ca2HsN3O10 2 S5t

'H NMR spectrum | 4] § 7.55 (1H, s, H-3) <] tri-substituted olefinic proton =
sk, § 574 (IH, m, H-8)2] methine, § 5.28 (2H, m, H-10)<]
exomethylene %! & 5.57 (1H, s, H-1)¢] acetal proton 7123 § 3.7 (3H, s,
CH3;CO0)° 2 H-E 3135 16 ©] secologanin =2 ¢S &elakdct, 18] x
§3.07 (1H, m, H-6a), 5 2.51 (1H, m, H-6b)ﬂ methylene 7} § 6.84 (1H, t, J = 7.3
Hz, H-7)¢] tri-substituted proton = 218} 17, § 4.68 (1H, d, J = 7.9 Hz, H-
1’)¢] anomeric proton & F3ll T2l EAE RIS § 9.41 (1H, s, H-
17)2] aldehyde proton 2} downfield ¥ §6.84 (1H,t,J=7.3Hz, H-7) <] olefinic
proton ] =42 olefin-aldehyde 735 135}t

13C NMR spectrum o] 4= §197 (C-1) = aldehyde carbon & <135} 0.,
5 169 (C-11)¢] carboxyl carbon ¥} & 51.82 (CHsCOO)2] methoxy carbon =
golsldtt. A%l § 158.76 2 quaternary carbon I 3 H-}2
nitrogen © 2 %¥-E] guanidine %2 £A45 #5324} (Lietal., 2011).

'H-'H COSY spectrum |4 § 2.51 (H-3")2} § 3.21 (H-4)2] correlation <,
8 3.07, 2.51 (H-6ab)¥} § 6.84 (H-7)¢] correlation = 2133t HMBC
spectrum ©. % C-37ol A H-4”, H-7 % aldehyde proton ¥}2] correlation =
%3] aldehyde 717} 27 99219 olefin carbon o] dAES Qs a1, H-
477ko] {§-A3kA guanidine carbon =7 7e] correlation & olF& AS
glakalt.

'H-15N HSQC spectrum ©.% guanidine 3=

©
Lo
rO
ol
;'é
s
[
(b
&
>
)
N

ppm 2] proton ¥} § 77.50 ppm 2] nitrogen Y7+ FA 3t correlation =
gelstty. EFEFE 4-guanidinobutyric acid & FYst 7oA H-SN

HSQC spectrum = =433 6.58 I & 80.90

PH
>
<
o
2

[}

ppm)ell Al correlation & &g S At ]|E AT wEd,

2=
dihydrofolate reductase ¢} methotrexate 3132 H-SN HSQC spectrum o] A



arginine 2712 2] amide proto ¢ *N chemical shifts = 79.2 ppm ¥} 75
ppm oA FHZE S} (Gargaro et al, 1996). E=3Sh arginine =A<l
herdmanine A & DMSO ¢l o =74 A3, guanidine T-%<] proton
signal == 9.29 ppm (s, NH)Z} 7.20 ppm (brs, NHz)©] .31 = 147k (Li et al.,
2011), 3}5HE 16 9] -9 9 ppm 2] proton signal ©] ¥H2= %] kol terminal
amine 7} 2 702 A $¥ guanidine 732 3t 2oz A

o] e ARE FHstel 3FE 16 S argininosecologanin 0 F

btk

7

ol
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<'H NMR (CDsOD, 600 MHz)>
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<"*C NMR (CDsOD, 125 MHz)>

53 27 4

220 210 200 180 180 170 160 1S 146 130 120 110 100 SO 80 70 s0 so a0 30 = 10 o
ppm

Figure 25. H, *C NMR spectra of compound 16
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Figure 26.H-H COSY spectrum of compound 16
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Figure 27. HMBC spectrum of compound 16
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<H-N HSQC spectrum (DMSO, 800 MHz)>
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Figure 28.H->N HSQC spectrum of 4-Guanidinobutyric acid

<H-N HSQC spectrum (DMSO, 800 MHz)>
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Figure 29. *H-*N HSQC spectrum of compound 16

73

T T
68 &5 &7 66 65 64 63 62

&1

T
6.0

A2t &y



i

2

3

/IQR“

Rz

R1 R2

OH [p-D-apiofuranosyl (1—6)
-p-D-glucose

OH p-D-glucose

p-D-glucose OH

Q. 0O

OH

HO

Rq

=
R.
? o
HO" 77 TOH
OH
R1 R2
4 COOH OH
5 COOH H
6 COOCH;3 OH
R‘H COOCH;
.
0
| H
O
Ho" T OH
OH
R1
10 CHO
11 CH:OH
0._0
—
P

0.0
- "'OH
. HO
HaCO :Q/VLO .,

74

Rz

OCHj3

7

8

R4
Q S
VERE o
OJ/\OJ:\OH
HO" % OH
OH
R1 R2
COOCH: p-D-glucose
COOH OH




2. HT22 AZFX 9 AAFNE B84

AoEgy BEERE FE3 T 12 Fo dFEES ddo=w
HAPAE BE 42 mouse hippocampus oA FElE HT22 cell <
o] g3l glutamate = A ¥AEY FE25 F3 dolrsith 3 F (4, 5,
15) A A2 sp7lel kol FRaHA k7] Wil Ads AldeHA]
Foldtt Wik FQ1 HT22 Aol #83 s=< 22 1, 10, 100 uM &
AAe g $ 1A el glutamate & Folste] 54 f2 gk 5,18 At
Fel MTT assay & &35t &35 H7Fstlth Control ¥ Bl wakglS o
EE SEEelA & 2492 AN 53HE 3 3 10 o] 20% HE9] HT22
AT A HA7 AE BT 8498 JeER) Ao

|

gt
o
»

75 A=



Table 13. Neuroprotective activities of compounds from L. insularis on HT22 cells

injured by glutamate.

cell viability (%)
Compound 1 uM 10uM 100uM
Control 100+1.29
Glutamate 33.84+0.78
2 41.75+4.23 49.62 £+ 3.18* 48.93 + 0.86
4 40.53 + 2.02 40.48 + 1.84 37.27 £ 0.46
7 35.62+ 1.76 41.10+ 2.54 50.01+0.28
8 34.65+ 1.02 34.78 £ 1.56 38.63 £ 3.30*
11 43.50 = 3.69 4540+ 1.10 45.65+0.79
13 40.00 + 2.46 4540+ 1.10 38.12+0.39
cell viability (%)
compound 1 uM 10uM 100uM
Control 100+1.20
Glutamate 36.61+1.63
3 53.35+0.40 60.45 + 2.74 48.93 + 0.86
6 39.10+ 3.76 46.05 + 5.06* 48.40 £ 6.71*
9 49.46 + 1.54 51.00+ 1.64 53.70 £ 6.58
10 41.13+1.25 57.76 + 3.26 60.53+2.14
12 46.81 + 3.52 51.29+ 2.75 38.97 £ 2.10
16 4492 + 0.67 50.03 £ 3.17 4410+ 1.01

HT22 cells were treated with samples at the concentration of 1,10 and 100 pM respectively. Samples
were pretreated with 1, 10 and 100 pM 1hr before exposure to 4mM glutamate. Control was incubated
with a vehicle alone. The cell viability was measured by MTT assay. Results are expressed as the
mean * S.D. of three independent experiments, each performed using triplicate wells. *p<0.05,

*p<0.005 and ""p<0.001 compared with control
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II. UPLC/MS & °] &% UT& A&
O| XY ALA] HA]

A AR As 9 3y
1. A38As
oo Abg® A3 S5 (Lonicera insularis Nakai), <3 &U-5
(Lonicera sachalinensis (F.Schmidt) Nakai), ]+ 1+ (Lonicera maackii (Rupr.)
Maxim.), =31} (Lonicera praeflorens Batalin), ¢! % (Lonicera japonica
Thunb), 7+& 44 o] (Lonicera vesicaria Kom.)2] & 6 %9 AFEH 4=
AV, Akt 2015 d 7 "ol At oFgttEl ofx ol A

A5 st

»m
=
i

1
12

Figure 31. Samples of Lonicera species
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2. Al¢k @ 7]7]
2.1. Aok
| €F-2--2 Dae Jung Pure chemical Eng. Co.

< SHTE o8tk UPLC w4l
J

i
2
IN
>,
=

AAANEE] F574 A
Ltd., Korea = A&t =
ARESE ol EYolEY, HWEE Y & JT. Baker® &) HPLC grade &7

(Avantor Performance Materials. Inc.,, USA)E AFE3al A&

X E4H2 Sigma Aldrich (St. Louis, MO, USA)ell Al 91t 215 ARE-3H3ith.
2.2. 717]
Centrifuge: Micro 17TR micro high speed centrifuge, Hanil, Korea
Sonicator: Branson 8510, USA

UPLC-QTOF MS system
- Waters Acquity UPLC® system, Waters Co., Milford, MA, USA

- Column : Waters Acquity UPLC BEH C18, 2.1 mm x 100 mm, 1.7 um
- Waters Xevo G2 QTOF mass spectrometer, Waters MS Technologies,

Manchester, UK
Analytical balance: Mettler AE 50, Switzerland

3. A&Y Az
A7 8] Ak, AFFE o] Al5e AxFTe] 10 ¥l solvent &
2o 80% MeOH 8o ® whe % 90 4 3 3] 253 % s3ith
FZ Fo Q4 Halste] 1 A5 9S Sep-pak filter (Sep-pak® plus C18
S o] g3t XA &

cartridges, waters, Ireland)S ©] &3} HPLC € &=
C €& MeOH = 6 W o 7}3}o]

HPLC & =< AH&3l 6 ¥ of 321 5 HPL
Az 8kl th. Sep-pak filter MeOH o1 #=2 HF &% 1mg/ml & UPLC/MS

=48 AR Adsan

b i 211
78 -'x"i '.;'._' B :u



4. 717184
4.1. UPLCIMS =77} 4]
MANAZvtETHT ] olFAS 01% EFAS EIT E (A

AcCN (B)S AMg3lo] 4 0.3 mL/min & =859
Alg 25 20T A 24
o] 522 gradient =2 T3 o} 05 & gradinet 5-12%B, 5-16
gradient 12-25% B, 16-18 & gradient 25-45%B, 18-24 < gradient 45-90% B, 24-
26 - isocratic 100% B, ©]5- 4] A&} AfEjolA} ZH FIYEHE S5k
B EHFAT
ZeFRA1 S ES| source & negative mode oA HaAE QdTh FF7] 9}
TPAE AT AL T A, TE VAR ofE JEAE ARSI

H 9= 50-1200 m/iz & EAMTALS 2.0 kv, ABE cone AL
50 V 2 x5} o, source ¢} desolvation =%+ ZH7} 120C, 350C=
%ttt cone 7}~ 9} desolvation 7} -2 Z+Z}F 50 L/hour, 800 L/hour,
g5 HEe 02 =2 Asid tiAMA i dAE flsk]
CID(collision-induced dissociation) & 7192 MSE R =& AFE-3S9 1,
ATA ol=& 7] s 532 FEAUA= 3V, MSIMS 27} ARE
A3k 73k FEoUA ) ramp #H2 40 91M 45V 2 A3} (Zheng et

al., 2009). A& FHE 93+ calibration EZZE sodium formate =

M

5%B & 2

AFE-3F © 1| lock-mass = leucine enkephalin = 5 pL/min & S 51
AEE & Ao E SHA R HAsSlh

Zt NEEFYH dojxl azvtEIRI A™EA] tolEl= MassLynx™
(version 4.1, Waters Co., Milford, MA, USA) A E ¢J|o] = o] 8-3}9] in-house
library & Al &st=t] &85 3tk MarkerLynx™ XS (version 4.1, Waters Co.,
Milford, MA, USA)= ©] &3 33 E FHUTE A8 2&9 Ja52
HEE AIRE A" O det ¥ (RT-mi)2 EAISHIL o] s WA
o= Yeplidith S A7 Hels 324 2, A% ¥ el 100-900
Da, XIC Window = 0.01 Da = 2743310, vkA % 94 10 0% A5
Zhe| & W5 AZE (3824 020 ) A of Adsk 1] (31824t

¢
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0.05 Da)¢l ¥ %3t o] o7 FAEUTH 5% Folore] ¥ F,
9] F-9] = baseline noise & 372 AFgkel wel AFo =z AAtEE

393, noise AA X 50 o7 AAFALE AP 7 u 79
olRAE e A4 A W mBE A3 o FE Fom

normalize 3}31t}.

4.2 TP A U

tlolE e NMR dHloJE] E5ol thsto] AJ3sh FAHE &4 (PCA
Principal Component Analysis)= 7} iz o] 7]
BAHoR  AAYS  FhEY FAHAES zbolui=  unsupervised
TR AP S Fotet=t 83 Wrolth (Suberuetal., 2016).

2 Ao = Massbynx = X ZAAS dolE et ID © ARl
HEE AQst HolHEZ PCA & Fdste] vlus) & A, A
o] Folx= A o]t §ldth PCA A & o] F=A8] o F
gelst & Ay EuH 7o) wWloAli= OPLS-DA (Orthogonal Partial Least

Squares-Discriminant  Analysis)S F7}2 Alds] o & + 7o wWEhs

SV
ju]
S e

i

HHS AHF7IEIE T OPLS-DA = FEHHTEA 7 I59 AHRE
Fojate]  wde]  Zlojske Wge] YFHS Eol: supervised

w21 o]t} (Kimetal., 2014). OPLS-DA ©] loading S-plot 2 %€ 7z} 1% %+

_1

N

g &AsA Aol vYi= WS FE35F2AF cut off 5% E covariance p[1]
[ 0.1 | o] A] correlation 2] p(corr)[1] = 1 05| = A3t} o] 245-H
Het fiAbAlE Bo AFEA Qe HES S8kl VIP (Variable

\%

ol

Importance on Projection) #t°] 1.2 o]’ 153t
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B. 2% 4 n&
1. UPLC/MS & o] &8 &2 o|xtehArAl 2
11 A= e 54

UPLC-QTOF MS = Z733to] dojxl ualde 4%, #HF5 Al

MS/MS fragmentation FHE Hlg oz thAlHS 4351

composition = &3l tolerance 10 ppm ©| oA 22 SR &

glo]EjHo] 2~ <1 SciFinder® ZF-E] Q1% < (Lonicera)oll Al slid FAp2 9

E7o] wkAw =% el Figure 32 - 35 oA A O 7 HojA:=
& & Stk

phenylpropanoid, phenolic acid, secoiridoid, iridoid #1€ ¢] MS/MS fragmentation

S X phenylpropanoid A2 MS 4 positive mode ©|A4] [M+Na]*2]

Fe] A==, Fol "ojxl mjA glo] g1l

Phenolic acid Al¥2 E£0°]3F UV spectrum 236, 325 nm °l|A 3927}

WA = ™, caffeoyl 719} caffeic acid 7} o == w2~ gro] EolE ATt o]

AR 2 AFolA LC-MS & ol&3sto] o] Alds A7 Fe

t= Aol <A7F =3l

Secoiridoid Al formic acid 7} &< FE7} % peak = AEH L,

RDA ®F-g-3} o] "o]x]= fragmentation & X T}

Iridoid Al 4> formic acid 7} =2 ¥ EHI7} F¥ peak = AEH UL Fo]

Ho] x| = fragementaiton = H AT ol3 Wy I Y EAHAS

Fzstol BYHAL, AT BANS FAEA FA fragment S

o

MS/MS fragmentation &3} o] 3}gtES  F

>
e
o

4

O

Hol= AEE2 =49 & &A% Rlust e84 4 3ddk Qi et

al., 2009, Ren et al., 2008).

M
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¢ Salidroside I

106

T "1™ Positive mode
/\ [M+Na]*

) \
o 220 730 240 250 X0 270 0 M0 300 30 30
HnQ :ﬁfr/-w
f
ChamienlFoaut: Crita 3001127
ot
134 0668
131 0ar7 [[135 1137 153 201 : 1960924 203 0660 212 b b t ' . ssn ez 3610768 370.v
. 77 [[1ss vnar a3 . 13203 0460 2130939231 5356 saghana 767 1403 D488 208 hEad £310.13%8 L {
L T R TR T PR T T O S S S T ML m"c EEr e T T

Figure 32. MS spectral data and fragmentation patterns of salidroside I

* Di-caffeoyl quinic acid

loniSe1 NN 1313 (12.169) 1. TOF MS

[M-H-caffeoyl]- [M-H]-

100 g 353 0672

E 20 300 400 500]
[M-H-caffecyl-H20]-
i H 516.1240
[Caffeic acid-H]- oy
[Caffeic acid-H,,,, [M-H-2caffeoyl]- 540913
H20]- \ mm? etz sar.1022
mam 1510236|1am 203.0335 mgm zasusw' 3:1?661 s I;,55.033‘3:,50592 407.0074 FEEER 8 1 s nsnz\l L ‘Eegaam sm‘ﬁnas

T b T i
120 140 160 150 200 220 240 260 230 3‘]0 SZU SdQ 350 330 400 '120 440 450 dEU SUU 520 540 560 550 EOQ 620‘

Figure 33. MS spectral data and fragmentation patterns of di-caffeoyl quinic acid
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. 1
s€cologanin
SC6_Ba_3_paneg 273 (2 547) vTom
100 = 433 2308 :
[M+HCOOH])-
-]
° coocH,
o
o COOGH, ©OOCH; Y
A
N%ﬁ?—zm
[ B
[M-Glc-RDA]- on Chemical Fomula: CyrHzOo
165 s 2250705 [M-Gle]” Emc taa: 38815 2341308
(sle) 307 3298
[M-Glc-RDA-CHIOH] - P+ 423 2055
101.0237 3 oms 174 9554 151 0507 226 o792 388 1324 4361407 53 1879
L mapme | corpesn |[zaronss  zeraso s0a hras 1430892 366 gosaaragimr 309 1917 | ”4 475 sz
ey > = o e SR SR ss T se P T T4

Figure 34. MS spectral data and fragmentation patterns of secologanin

* loganin

100 4351508
[M+HCOOH]"
M-glc]-
2270919
-
o
rou.
" "
236 1641
waco
[M-gle-CH3OH])- Cramical Fomut: CutnOna
220 0054 8
= ™) - =
. 229 1062 i 91428 4031252 42511 S i o
146 9608 174 3559 195 0636 2920811 1248 9619 201 1400 323 1250 357 1093 3 |Paos 25|, || 452 a00 4910679 503037
140 160 180 200 220 240 260 280 300 azo 340 7y 400 azo 440 460 480 =00 520

Figure 35. MS spectral data and fragmentation patterns of loganin
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1.2. A =2 o] Xk AMAl MS profiling
AANEYT 255 %49 UPLC/MS A ZvFE 1S figure 36 ©f
Uetdileh, 2 A3 35 ) o] gRlEdy 9 e RS o
AelA 28 sFEHJY. AAEHT FE=ECNA  identification ¥

THAFA = table 14 o YFERU QLT

v
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loniSe2 N
1004

1. TOF MS E

2.2

o L
-0.00 2.00 4.00 6.00 8.00 10.00 1200 g 14.00 16.00 18.00 20.00 2200 24.00 26.00 28.00
IoniSet NN ! 34 1: TOF MS E
1295 N | 4
1009 8 17.38 23
14.01
35
21 4%
[ ] - lﬂm
1217, 33175
0.90 ‘ 29 32
; ; 1563 \J 18.84
1 17 24 98
o sl L o] L s
: 21.18 24 95 lb,zs 26
D AR ) _.--.'I\_I I‘-"_lll"l?b!'ll: Ill-‘-lrléil‘_lllllllllll --"\‘-\_flLrl\lllllll_Ill T L] "'I""AI-F:" -_l‘rl‘-h-f‘-lhl:ll-ln.'||-I|’\.II I-H.\ﬂl-lJllTﬂ:-\-llIII L] 'I.I-II
-0.00 10.00 12.00 14.00 16.00 18.00 20.00 2200 2400 26.00 28.00

Figure 36. Representative BPI chromatograms of L.insularis A: root, B: stem
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Table 14. Components that were identified from L. insularis

No. Identity Classification t, min Observed MS Calculated MS Error Molecular
[M-H]- [M-H]- (ppm) formular

1 Loganic acid Iridoid 3.7 375.1286 375.1291 -1.3 Ci6H24010

2 Quinic acid derivative organic acid 4.073 191.0554 191.0556 -1 C;H1,06

3 Loganic acid derivative Iridoid 4.38 375.127 375.1291 -5.6 Ci6H24010

4 unknown unknown 453 469.1454 469.1499 -9.6 CysH2604

5 secologanic acid Iridoid 5.07 373.1127 373.1135 -2.1 Ci6H2,040

6 Loganin Iridoid 6.19 389.085 389.0873 -5.9 Ci9H1504

7 Sweroside Iridoid 6.26 357.1182 357.1186 -11 Ci6H2,04

8 unknown unknown 6.54 519.2454 519.2442 2.3 Cy4H40015

9 6'-O-B-D-Apiofuranosylsweroside Iridoid 6.68 489.161 489.1608 04 Cy1H30043

10  Luteolin-7-O-B-D-glucopyranosyl- flavonoid 6.97 609.1474 609.1456 3 Cy7H30016

(1—6)-glucopyranoside

11 unknown Iridoid 7.2 419.1531 419.1553 -5.2 Ci15H28011
12 Secologanol Iridoid 7.36 389.1467 389.1448 49 C17H56010
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13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

secologanin
unknown
Kingiside
secologanin isomer
Miscanthoside
luteolin-7-O-glucoside
unknown
3,5-di-O-caffeoylquinic acid
3,4-di-O-caffeoylquinic acid
Miscanthoside isomer
Cosmociin
4,5-di-O-Caffeoylquinic acid
E-Aldosecologanin
grandifloroside
Hesperetin
Periclymenoside

7-0O-E-Feruloylloganic acid

Iridoid
phenyl propanoid
iridoid
Iridoid
flavonoid
flavonoid
unknown
organic acid
organic acid
flavonoid
flavonoid
organic acid
iridoid
iridoid
flavonoid
iridoid

iridoid

741

7.45

7.57

777

9.33

9.69

10.432

10.651

10.888

11.54

11.67

12.17

12.66

12.96

13.05

14.01

15.01

387.1288

503.1772

403.1245

387.1277

449.1084

447.0916

743.242

515.1194

5151188

447.0921

431.0981

515.1197

757.0552

537.1614

301.0711

727.2451

551.1734

387.1291

503.1765

403.124

387.1267

449.1084

447.0927

743.2399

515.119

515119

447.0927

431.0978

515119

757.2555

537.1614

301.0712

727.2449

551.1765

-0.8

-14

1.2

-2.5

2.8

0.8

-04

-13

0.7

14

-04

-0.3

0.3

-5.6

C17H24040
C3H3204;3
Ci7H2401
C17H24010
CaH20n
C31H20011
C33H44019
CasH2401;,
CasH2401,
CaaH200n
C31H20010
CasH2401,
C34H46019
CasH30013
Ci6H1406
C33Ha4018

C26}_132()13
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30

31

32

33

34

35

36

37

38

39

luteolin
Lonitoside
unknown
unknown
Kinginoside
unknown
Onjixanthone I
Diflavonoid
unknown

Diflavonoid

flavonoid
terpenoid
unknown
unknown
Iridoid
Iridoid
Xanthone
Flavonoid
unknown

Flavonoid

15.32

16.11

16.92

17.09

17.39

17.96

18.22

18.39

18.83

18.86

285.0403

461.1998

649.2116

539.1765

679.2232

565.1916

301.071

537.0839

329.2325

537.0836

285.0399

461.2023

649.2132

539.1765

679.2238

565.1921

301.0712

537.0822

329.2328

537.0822

14

-54

-25

-0.9

-0.9

-0.7

3.2

-0.9

26

CisH1006
C1H34011
C31H35045
CusH3204;3
C32H0016
C37H34043
C16H1406
C30H18010
Ci5H3405

C30HlSOlO

88

&) 8t



2. V&5 HENAY HmEA AT
2.1. UPLC/MS & ©]&3t TIC peak area H|il 4]

S
ATl v des AEsd TEEHes 534 w2
Fe] marker 3t3t=< Fotslr] 918 MarkerLynx™ XS (version 4.1,
Waters Co., Milford, MA, USA)Z <4 MS profiling ©.= identified ¥
FeATEY vaE s8It JdEE A= AR E22 numbering 3}
o] 5= table 15 o 7]AEtth AlE E2E] VAL o] A WA

gow U 1% 2 939 o|&A% e BA W BE w9

X
o] 7% 3o = npormalize Htt 1 Ay, & AR uH WHF
e

X 7]

e BaAE et 2ol hs WMEE gte® yEhd § o] 27 %T)
0 o wi 0, 1-50%%Y Wl --, 51~100%<% | -, 100~200%% = +
200~300%% ™ ++, 300% =4L W +++O 2 YEhIH. A ow
A= v-Fol A secoiridoid Aol vhE AR Bo WS detekalv

Table 15. Sample numbers of Six Lonicera species

No. Name No. Name

1 ARG Ay 7 SR EUY Ay
2 AW QR 8 e
3 FIEUE AR 9 QB F A5
4 FEPE A 10 AEFZ Ay
5 I A ek 11 FZado] x| &y
6 I A 12 TEYRgo] AgH
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1. TOF MS
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= =] ose AL o T SEC TIT coorfl o B %25 1a0s iotis.s1 98 19,52 12 =
-0.00 200 4. 00 & 00 8. 00 10.00 1200 14 00 1600 18.00 20.00 28.0C
onise11 N 1. TOF MS
12.94
100 .
?;% 0.84 373378447 805 557 740755 950 40631088 127 | 1341 44991519 17-90 18.50_15 542025 22 0p22 23 2428 24 932526 11 ==
—D,IDD T 2,'00 T 4,60 ! Ei,b[] T S,E_JU 10,‘00 T 12,‘00 T 14,‘00 T 1 ,IDU 18,‘00 T 20,‘00 T ! T 24,‘00 28,‘00 T 28,‘0[
loniSe10 N 1: TOF MS
17.81
109 5 06 012 4p.89 17 39 i
3023 3704 40 535 718 725 777864 i M7 121792 9544 34 153216 12 ~18.10 19 92 207922 % 55 50.22 77 2433 2527 10 e
fD,IDD ' 2,60 ' 4,60 j EE,E]D ' S,E]U ' 10,‘00 j 12,'00 j 14,'00 15,‘00 18,‘00 j 20,‘00 j 22,‘00 24,‘00 25,‘00 j 28,‘0(
lonise9g N 1 TOF MS
12 65 13.64 15.01
100 18.6218 84 .
4.38 5 og 626720756 775 9.51 10.41 10 89 12}\1,EM__J"\_ 19.33 2069 22.19_22 55 24 98 1.z
e o woellfoge  ATRRRLTY SR TS Sl Maeeoh seseressirie b 2 Ol o <2212 9
-0.00 2. 00 4.00 &6.00 8. 00 10.00 12 .00 14 00 16_00 18.00 20.00 22 00 24 00 26_00 25 0C
loniSes N 1: TOF MS
3.70
100
2.£
35% 084 jnLAt.m 505 656 755 10 1010 89 11, 761217 14 08 15 589586 1535 41775 1883 ?92% o095 2200 2262 24 34 2527 8
fD,IDD j 2,60 j 4,60 j B,E]D j S,E]U ' 10,‘00 j 12,'00 j 14,'00 15,‘00 18,‘00 j 20,‘00 j 22,‘00 24,‘00 25,‘00 j 28,‘0(
lonises N 1. TOF MS
3.70
100 .
agji 0 84 Jnk 4.37 5 0B 5.206.85 7.555.68._9.45.9 68 10,89 1218 12985 44 459 15 54 16,03 24218 8449 03 2107 221822 a7 2433 24 ag 25 25 7 2
—D,IDD T 2,60 T 4,'00 ! Ei,b[] T S,b[] T 10,‘00 ! 12,‘00 ! 14,'00 15,'00 18,‘00 ! 20,‘00 ! 22,‘00 24,‘00 25,‘00 T 28,‘0[
lonises N 1 TOF mMs
9.68
100 5.086 7. 11 58 1
%.% .84 370208°0° o oy g sp7 a8 sos [\ 1089 L 1293 1apa 1530 16994745 1gas 1911 o5 2163 22e7  papy 2500 6
-0'00 j 2 00 ! 400 ) 5 00 . " Th0'oo 12’00 14’00 “6'o0 | 1s8oo | 2000 22’00 2400 26’00 28'c
lonises N 1 TOF Ms
6 25
100 18.84 5
5.05 7.77 12.87  14.34
%‘% 0.83 3.70 4 37 = m ~''868 ga4g 10.90 1265 j., =, 14991519 1694 1845} 719149 57 2182 5o 54 2329 24.98 25 26
-0'00 j 2 00 ! 400 ) 5 00 j & Do 10’00 i2'oo | 1400 | 1800 | 1800 | 2000 22’00 2400 26’00 | 28
loniSed N 1 TOF Ms
13 98 4
100 17 96
9.67 2
%Eé 0.84 4.10.4 27 506 624_g &5 7% gga o 10,87 121645 g4 ,l'\mrgi 15.53 1738 p 4584 20082120 22365551 zaze 2099
) j 2 00 ' 400 ! 5 00 & 0o " T1owoo | i200 14’00 ‘o0 | 18'bo | 2000 22’00 2400 26’00 28'c
lonises N 1 g’OF s
100 1218 14 00
g 3
%Eé 0.83 370437605 825718 755 53948 ggg 1089 5, 1204 15,0015 19 17.63.1 ;05 18.83 22 00 2428 54 9925 27
-0'00 ' 2 00 ! 400 ! & 00 & bo 10’00 12’00 14’00 ‘o0 ' 18'bo | 2000 22’00 2400 2600 o8'c
lonisez N 1-FOF s
506
100 776 934967 13,05
718 - 17 38 2
%Eé 4.08.4 27 5.906.56° % s 10.88 127 14_00 1532 16_11 %18 2018 39 2141 223p2255 =242 2500
-0'0o j 2 00 ! 400 ! 5 00 & Do " Taploo ' i2loo | 1aloo 7 ieoo | 1soo | 2oloo | 2200 | 2aoo | 2600 :II‘_F 28'c
lonise1 NN 1:froF ms
12 95 17 38
100 14.01 17.96 15 54 o
%% 370438507 526 744737 509 10.65.10,90 1217 1563 1708 | & o 2024 p1ig2201 22612425 2495 0526
-0'00 j 2 D0 ! 400 ! & 00 j & Do 10’00 12’00 14’00 i8'oo0 | 1s'oo | 2000 22’00 2400 oe'oo ' 28t
Figure 37. Mass spectrum of Lonicera species
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Table 16. Statistical comparison on the normalized TIC areas of the peaks from Lonicera

No. Identity 1 2 4 5 6 7 8 9 10 11 12
1 Loganic acid -- - - - -- 4+ +4+ - - - -
2 Quinic acid -- - - - + 4 ++ + + - i
3 Loganic acid derivative -- -- -- ++ -- ++ - ++ -- + -
4 unknown +++ - 0 + -- ++ -- - + -- --
5 secologanic acid -- ++ -- + ++ -- -- - + . -
6 Loganin + -- - + -- ++ - + 0 -- +
7 Sweroside + - + +++ - - - + . - -
8 unknown -- ++ +++ -- + - ++ 0 - 0 +
9 6'-O-p-D- ++ 0 0 e+ + -- - 0 0 -- --

Apiofuranosylsweroside

10 Luteolin- glucopyranoside 0 +++ + 0 -- -- 0 0 0 - 0
11 unknown - ++ - ++ ++ -- - - + - -
12 Secologanol +++ - - + + - + + 0 - 0
13 secologanin - +++ 0 + ++ 0 -- + + - -
14 unknown +++ +++ - + - 0 0 0 0 0 0
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15 Kingiside -- + - - - + ++ - -
16 secologanin isomer + +++ + 0 - ++ 0 + 0
17 Miscanthoside 0 +++ 0 - + 0 0 - -
18 luteolin-7-O-glucoside 0 ++ -- ++ +++ 0 + 0 +
19 unknown ++ - + - -- +4+ 0 - -
20 unknown ++ - ++ 0 0 0 0 R +
21 3,5-di-O-caffeoylquinic acid - + + - - - T+ 4 +
22 Miscanthoside isomer 0 - - 0 0 - - - -
23 Cosmociin 0 + 0 + +++ 0 + - +++
24 4,5-di-O-Caffeoylquinic acid + + + + - - - +4 +
25 E-Aldosecologanin ++ - + - - +++ - . .
26 grandifloroside ++ - + - - - - +4+ -
27 Hesperetin - +++ -- + 0 0 0 0 0
28 Periclymenoside ++ -- +++ +++ 0 0 0 0 0
29 7-0-E-Feruloylloganic acid - + - - 0 F44+ - 0 0
30 luteolin 0 + -- + - - +++ - -
31 Lonitoside ++ +++ - -- -- + ++ -- 0
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32 unknown +++ +++ 0 -- - 0 - 0 0 0 0
33 unknown +++ -- ++ + + 0 -- -- 0 0 0
34 Kinginoside +++ ++ -- - -- 0 0 0 0 0 -
35 unknown ++ - e+ e+ -- - -- - 0 0 -
36 Onjixanthone I 0 +++ 0 - 0 0 0 - 0 0 0
37 Diflavonoid -- +++ -- - -- - ++ - 0 - 4+
38 unknown + -- + -- ++ ++ - ++ - - -
39 Diflavonoid -- +++ - + -- -- + - 0 . i+
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== ettt (Figure 38).
A EUF-S skl 47 e wilolA: OPLS-DA (Orthogonal Partial
Least Squares-Discriminant Analysis)E F7}= A|8al o + 7He] &gt
WHS AF 7 e h S-plot A3} kinginoside £} hesperetin $F&F =}o] 7}
e T - e & s 713 AoE gRIEHT Ao A
geko] W& flavonoid ¢ hesperetin & 291 8+ 4= 919l il kinginoside &
phenylpropanoid ¢} secoiridoid 7} A3E t=o] ©E T thEA
EAdAo® Aoty ExIdvte= Aes Itk 283l loganic
acid 2= 7]:24Ql iridoid A2 e UE TEO WS dES

e AT} (Figure 39).

£ 0 ] £ o P 10

BINH-086 RNQeOLT Elipes Hanibinge THESH)

Figure 38. PCA score plots of Lonicera species
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Figure 39. S-plot of OPLS-DA from Lonicera insularis
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V.

42

213 B (Lonicera insularis Nakai)©] 215 93] UPLC-gTOF-MS
= o]-g3lo] MS profiling®} ThA R4S A3l

1

A =2 EtOAc 2], n-BuOH 0 = HE LC-MSE] 7<=
o]-g3to] F 16% 9 stFES stk 24
A4 9 38 dHolgE  FHste] e 132

phenylpropanoid, 4-8-2 iridoid, 9-16-> secoiridoid Al & & o] T}

3lgHE 1, 16 2 p-coumaryl 9-O-[B-D-apiofuranosyl(1—6)]-O-B-D-
glucopyranoside, argininosecologanin 0.2 4 HAoA] A& #g], Bl

= 2ol
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Abstract

Chemical Constituents from

Lonicera insularis

MI SONG KIM
Department of Pharmacy
The Graduate School

Seoul National University

Lonicera insularis Nakai (Caprifoliaceae) is Korean endemic plant that lives
along the shore of Ulleungdo and Dokdo. L. insularis is rarely researched herb
compared to other Lonicera species. The constituents of Lonicera species have
been reported as organic acids, iridoids, flavonoids and saponins. It also exhibits
various bioactivities such as anti-inflammatory, anti-virus, anti-diabetic,
hepatoprotective and anti-oxidant effect.

The 80% methanolic extract was suspended in H,O and then subsequently
fractionated with CHCI;, EtOAc and n-BuOH. Sixteen compounds were isolated
from EtOAc, n-BuOH by chromatographic techniques. Structure of compounds have
been identified as  p-coumaryl  9-O-[B-D-apiofuranosyl(1—6)]-O-p-D-
glucopyranoside (1), salidroside 1 (2), p-coumaryl alcohol-4-O-glucoside (3),
loganic acid (4), 7-deoxyloganic acid (5), loganin (6), periclymenoside (7), 7-O-E-
feruloylloganic acid (8), sweroside (9), secologanin (10), secologanol (11), (E)-
aldosecologanin  (12), Kkinginoside (13), threninosecologanin (14), 5oa-
carboxystrictosidine (15), argininosecologanin (16). Compound 1 and 16 are newly

reported in nature and 2, 3, 8 and 11 are newly reported from Lonicera genus.

These compounds showed relatively mild neuroprotective effect on glutamate-
induced neurotoxicity on HT22cell. Among these compounds, Compound 3 and 10

showed moderate activity.
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Using UPLC-qTOF-MS allows a comprehensive analysis for authentication of L.
insularis. Secondary metabolites of L. insularis were identified through the
metabolic MS profiling. The various phenolic acids, iridoids, secoiridoids, saponins
and flavonoids were identified through the MS profiling. Principal component
analysis (PCA) was performed for secondary metabolites in 6 samples of Lonicera.
Orthogonal projections to latent structure-discriminant analysis (OPLS-DA) models
for discriminated cases were used to obtain the markers that contributed to the
difference between L. insularis and the other species and metabolite markers were
finally determined by S-plot. Kinginoside (13) which is secoiridoid conjugated

phenylpropanoid was determined as discriminative compound.

In conclusion, these results found existence of a various derivatives of secoiridoids
in L. insularis and valuable base data for comparison among Lonicera species for

future study.

Keywords : Lonicera insularis Nakai, Caprifoliaceae, iridoid, secoiridoid,
phenylpropanoid, UPLC-qTOF-MS, HT22

Student Number : 2015-21864

103 2] r



	Ⅰ. 서 론
	Ⅱ. 섬괴불나무 뿌리로부터 화합물의 분리
	A. 실험 재료 및 방법
	1. 실험재료
	2. 시약 및 기기
	2.1. 시약
	2.2. 기기

	3. 실험방법
	3.1. 섬괴불나무 뿌리의 추출 및 분획
	3.2. 섬괴불나무 n-BuOH 분획으로부터 화합물의 분리
	3.3. 섬괴불나무 EtOAc 분획으로부터 화합물의 분리
	3.4. 당 분석

	4. HT22 세포주에서 neuroprotection 활성 검색
	4.1. HT22 세포주 배양 및 glutamate 에 의한 독성 저해 활성 검색용 시약
	4.2. HT22 세포주의 배양
	4.3. Glutamate에 의한 신경독성 유도
	4.4. MTT assay
	4.5. 통계처리


	B. 결과 및 고찰
	1. 섬괴불나무 뿌리에서의 물질 분리
	1.1. 화합물 1의 구조 분석
	1.2. 화합물 2의 구조 분석
	1.3. 화합물 3의 구조 분석
	1.4. 화합물 4의 구조 분석
	1.5. 화합물 5의 구조 분석
	1.6. 화합물 6의 구조 분석
	1.7. 화합물 7의 구조 분석
	1.8. 화합물 8의 구조 분석
	1.9. 화합물 9의 구조 분석
	1.10. 화합물 10의 구조 분석
	1.11. 화합물 11의 구조 분석
	1.12. 화합물 12의 구조 분석
	1.13. 화합물 13의 구조 분석
	1.14. 화합물 14의 구조 분석
	1.15. 화합물 15의 구조 분석
	1.16. 화합물 16의 구조 분석

	2. HT22 세포주에서의 신경세포 보호활성


	Ⅲ. UPLC/MS를 이용한 인동속 식물의 이차대사체 분석
	A. 실험 재료 및 방법
	1. 실험재료
	2. 시약 및 기기
	2.1. 시약
	2.2. 기기

	3. 시료의 제조
	4. 기기분석 방법
	4.1. UPLC/MS 측정과 분석
	4.2. 다변량 분석 방법


	B. 결과 및 고찰
	1. UPLC/MS를 이용한 섬괴불나무의 이차대사체 분석
	1.1. 대사산물의 동정
	1.2. 섬괴불나무의 이차대사체 MS profiling

	2. 인동속 식물에서의 비교분석연구
	2.1. UPLC/MS 를 이용한 TIC peak area 비교 분석
	2.2. 다변량 분석



	IV. 결론
	Ⅴ. 참고문헌
	Abstract


<startpage>14
Ⅰ. 서 론 1
Ⅱ. 섬괴불나무 뿌리로부터 화합물의 분리 3
 A. 실험 재료 및 방법 3
  1. 실험재료 3
  2. 시약 및 기기 3
   2.1. 시약 3
   2.2. 기기 4
  3. 실험방법 6
   3.1. 섬괴불나무 뿌리의 추출 및 분획 6
   3.2. 섬괴불나무 n-BuOH 분획으로부터 화합물의 분리 7
   3.3. 섬괴불나무 EtOAc 분획으로부터 화합물의 분리 15
   3.4. 당 분석 17
  4. HT22 세포주에서 neuroprotection 활성 검색 31
   4.1. HT22 세포주 배양 및 glutamate 에 의한 독성 저해 활성 검색용 시약 31
   4.2. HT22 세포주의 배양 31
   4.3. Glutamate에 의한 신경독성 유도 31
   4.4. MTT assay 31
   4.5. 통계처리 32
 B. 결과 및 고찰 33
  1. 섬괴불나무 뿌리에서의 물질 분리 33
   1.1. 화합물 1의 구조 분석 33
   1.2. 화합물 2의 구조 분석 36
   1.3. 화합물 3의 구조 분석 38
   1.4. 화합물 4의 구조 분석 41
   1.5. 화합물 5의 구조 분석 43
   1.6. 화합물 6의 구조 분석 45
   1.7. 화합물 7의 구조 분석 47
   1.8. 화합물 8의 구조 분석 50
   1.9. 화합물 9의 구조 분석 52
   1.10. 화합물 10의 구조 분석 54
   1.11. 화합물 11의 구조 분석 56
   1.12. 화합물 12의 구조 분석 58
   1.13. 화합물 13의 구조 분석 60
   1.14. 화합물 14의 구조 분석 62
   1.15. 화합물 15의 구조 분석 66
   1.16. 화합물 16의 구조 분석 69
  2. HT22 세포주에서의 신경세포 보호활성 75
Ⅲ. UPLC/MS를 이용한 인동속 식물의 이차대사체 분석 77
 A. 실험 재료 및 방법 77
  1. 실험재료 77
  2. 시약 및 기기 78
   2.1. 시약 78
   2.2. 기기 78
  3. 시료의 제조 78
  4. 기기분석 방법 79
   4.1. UPLC/MS 측정과 분석 79
   4.2. 다변량 분석 방법 80
 B. 결과 및 고찰 81
  1. UPLC/MS를 이용한 섬괴불나무의 이차대사체 분석 81
   1.1. 대사산물의 동정 81
   1.2. 섬괴불나무의 이차대사체 MS profiling 84
  2. 인동속 식물에서의 비교분석연구 89
   2.1. UPLC/MS 를 이용한 TIC peak area 비교 분석 89
   2.2. 다변량 분석 94
IV. 결론 96
Ⅴ. 참고문헌 97
Abstract 102
</body>

