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Isolation and identification of two nitrogen-containing aromatic
glycosides from Scolopendra subspinipes mutilans
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Abstract: Using column chromatography methods including the macroporous adsorbent resin, MCI gel CHP
20P, ODS-A-HG, Sephadex LH-20, combined with chromatographic separation methods such as TLC and reversed-
phase HPLC, three glycosides (1-3) and two peptides including two new compounds were isolated from the ethanol
extract of arthropod Scolopendra subspinipes mutilans. Their structures were identified as colosides A and B (1 and
2), 3,4-dihydroxyquinoline-4-O- S -D-glucopyranoside (3), aurantiamide (4), cyclo (L-phe-L-val) (5) by UV, NMR
and HR-ESI-MS spectroscopic techniques.
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Figure 1 Structures of compounds 1-5
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&M AR AT ER A . R4S HR-ESI-MS m/z
388.101 5 [M+Na]" (it % {8 388.100 3, C ,H ,NONa)
5o HENMR #dls, 5o 17y 5208 € H  NO,, AT AT
J%49. 'HNMR (500 MHz, CD,0D) i (¥ 1) Ji & X
BRI PSS [0, 7.00 (1H, dd, J = 2.5, 1.5 Hz, H-
5", 6.92 (1H, dd, J = 3.8, 1.5 Hz, H-4"), 6.24 (1H, dd,
J=13.8,2.5 Hz, H-3")], 1 4l AA'BB'##1E15 5 [0, 6.92
(2H, d, J = 8.9 Hz, H-2, H-6), 6.58 (2H, d, J = 6.7 Hz, H-
3, H-5)]o BbAk, 38 Bon 1 s W REAEME 5 [0, 4.70
(1H, d, J=7.4 Hz, H-1), 4.56 (1H, dd, J = 11.7, 2.3 Hz,
Ha-6'), 4.45 (1H, dd, J = 11.7, 7.1 Hz, Hb-6'), 3.69 (1H,
m, H-5"), 3.45 (1H, m, H-3"), 3.43 (1H, m, H-2'), 3.41
(1H, m, H-4")]. 7£"C NMR (151 MHz, CD,0D) A

Iz

H
Non
(o] :\©

4

DEPT 135 1] I, 1 AN B 3545 5 [0, 162.6 (C-6")], 34
AL [, 153.9 (C-4), 152.4 (C-1), 123.4 (C-2")],
TAS AR U 15 5 [0, 125.0 (C-5"), 119.6 (C-2,6),
117.0 (C-4"), 116.6 (C-3,5), 110.7 (C-3")], il it HSQC
W T, R T BEEMEKRERE S GRD. Ak,
XA 6 NS S [6. 103.9 (C-17), 78.0 (C-3"),
75.7 (C-5"), 75.0 (C-2"), 71.9 (C-4"), 64.3 (C-6')], &
4 'H NMR i 5 2 (1 7 NS5 5 R B v — A5 & b,
H-1" (48 2% B0 (J = 7.4 Hz), 3 91 %8 %5 R 1548 A p-#)
A, 1 'H-"H COSY i (Kl 2) # H-2, H-6 (5, 6.92, J =
8.9 Hz) A1 H-3, H-5 (8, 6.58, J = 8.9 Hz) [{IAH A5 5 Al
A EE SN L4-BOREE 7 B R4 H-4" (5, 6.92,
J=3.8, 1.5 Hz)/H-3" (6, 6.24, J = 3.8, 2.5 Hz)/H-5" (J,,
7.00,J=2.5,1.5 Hz) i '"H-"H COSY M x5 5, 45 & H

Table1 "CNMR (151 MHz) and '"H NMR (500 MHz) spectral of 1 and 2 (in CD,0D)
1 2
No. - -
J.. type 0, (Jin Hz) O, type o, (Jin Hz)

1 152.4,C 1479, C

2 119.6, CH 6.92,d (8.9) 150.9, C

3 116.6, CH 6.58,d(6.7) 113.7, CH 6.96, dd (8.2, 2.0)
4 153.9,C 124.1, CH 6.94,td (8.2, 1.2)
5 116.6, CH 6.58,d (6.7) 122.2, CH 6.68, t-like (8.2)
6 119.6, CH 6.92, dd (8.9) 118.3, CH 7.08, dd (8.2, 1.2)
1 103.9, CH 4.70,d (7.4) 102.9, CH 4.86,d (3.8)

2 75.0, CH 3.43,m 74.9, CH 3.54,dd (9.0,7.6)
3 78.0, CH 3.45,m 77.8, CH 3.49,1(9.0)

4 71.9, CH 3.41,m 71.8, CH 3.43,m

5 75.7, CH 3.69, m 75.7, CH 3.71,m

6 64.3, CH, Ha: 4.56, dd (11.7,2.3) 64.1, CH, Ha: 4.54,dd (11.9, 2.3)

Hb: 4.45,dd (11.7, 7.1) Hb: 4.44,dd (11.9, 6.9)

2" 123.4C 1233,C

3" 110.7, CH 6.24, dd (3.8, 2.5) 110.7, CH 6.22, dd (3.8, 2.6)
4" 117.0, CH 6.92,dd (3.8, 1.5) 116.9, CH 6.89, dd (3.8, 1.5)
5" 125.0, CH 7.00, dd (2.5, 1.5) 124.9, CH 6.98, dd (1.5, 2.6)
6" 162.6,C 162.5,C

2-OCH, 56.7, CH, 3.95,s
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&2 hA Bk K. H#E HR-ESI-MS m/z
402.114 9 [M+Na]" (751 402.115 9, C,;H, NO,Na)
€ H 4+ 308 C (H, NO, NERIE 9. 43 H NMR
ERE (R 1) RIS VRRL, XOAE T 2838 HUR
H{AF. "HNMR (500 MHz, CD,0D) i [, 7.08 (1H,
dd, J = 8.2, 1.2 Hz, H-6), 6.96 (1H, dd, J = 8.2, 2.0 Hz,
H-3), 6.94 (1H, td, J = 8.2, 1.2 Hz, H-4), 6.68 (1H, r-
like, J = 8.2 Hz, H-5)] —# 4155, 4 & 'H-'H COSY
WErf (16 2) H-3/H-4/H-5/H-6 FIFH A 55, HEM A0 A E
A BRI AR R 1A HAZE (6, 3.95,
3H, s, 2-OCH,) 15 5, 45 & HMBC ¥ (/& 2) 71 2-OCH,
5 C2 MM RAE 55 H I AR AE C2 6. R
5 "H NMR 15 B i 5545 5 H-1 I #5& % 30(J = 3.8 Hz),
AT VR A BN a-f Y, T8 I PR K A B AT AR AR B
BE 43 22 F- P HPLC 23 7 1 0% B I8 A1) (2, = 15.50 min)
5 DA %0 — B, #IE N D-R A R . R e S
Y2 g KX an B 1 FR, i 4408 coloside B

SCIGER Sy

AB SCIEX triple TOF X500R Jii i 1% (3£ E AB
SCIEX 2 #l); MCP 100 2 Jig YA (¥ i F] Anton Paar
A 7]); Bruker AV-500 MHz &% AV-600 MHz 1% i 3% {X
FH 8 S A% W L AR A (DL TMS 9 A bR, 42 [H Bruker 2
#]); SP 5030 24 = R AR 43 4% A1 Thermo EVO 300 45
A0 a6 M FE I (b 5T 38 0 B R B A IR A F]); XAD
16N K FLW Bt #4 i (Rohmhass Amberlitetm, 3 [E %' ']

i 17 23 71); MCI gel CHP 20P (70~150 pum, H A& =%
1k 25 7]); ODS-A-HG ik (12 nm S-50 pum). il %
H YMC-Pack ODS-A 3% 4% (20 mm x 250 mm 1.D.S-
5 pum, 12 nm), H A YMC 2 #); 24l £ H SEP Basic C18
ik (120A 5 pm, 10 mm x 250 mm, Jb 57 % i 51 8
R IR 2 7]); ICO0CE-VF074 T4 (A3 4 (4.6 mm x
250 mm 1.D.S-5 pm, H4X CHIRALPAK A ).

BRWA 2544 T 2018 4F 12 H 25 H W B 22 B mE Aol
BHEA R AR, B b E BB BB s Yt 58 v 8 K8
W 78 2 %8 5 N /D B B R W Scolopendra subspinipes
mutilans (L.) Koch. ] B 44, ¥ i br A& (CHYX0620)
TRAFT T R RIINTHT IR R = MR X 245 % Bt
1 RS

FEIRIA TR (20.0 kg) B 5 H 80% LI = iR 12
Y 3K (100 L x 3, 3 h), 38 7R ek 7k 46 45 21 42 B 9K 4
(6.7 kg)o TREUVIH 418 LR AR =K, 15 2
LR CEEERAL (1.4 kg)o 42 MCI gel CHP 20P #EAT 4
Ve (10%~100% %), 4 TLC /iR & F, 15319 M4
53 Fr.1~Fr.9. #4 Fr.3 (2.9 g) H Sephadex LH-20 £ 24t
(75% %) 153 5 ANy Fr.3.1~Fr.3.5, Fr.3.4 (491.0 mg)
2 il #% HPLC (15%~100% F %, 7% 0.04% =9 L 1R,
7 mL-min™) 43 % 6 1415 Fr.3.4.1~Fr.3.4.6, ¥ Fr.3.4.4
(20.0 mg) F 2Kl 5 HPLC (45% H %, 5 0.04% = .2
%, 3 mL'min™) 204654543 (1.7 mg, £, = 17.9 min).
¥ Fr.4 (3.0 g) 4 Sephadex LH-20 2 #T (75% H %)
53] 6 ML) Fr.4.1~Fr.4.6, H Fr.4.4 (299.0 mg) &
#il # HPLC (20%~100% F i, % 0.04% — 3 L TR,
7 mL-min™) 73 3] 6 A4 %> Fr.4.4.1~Fr.4.4.6, ¥ Fr.4.4.4
(10.0 mg) FH 214 HPLC (35% H ¥, & 0.04% =% 2.
1%, 3 mL-min™) Zifb A3 EILAEH01 (0.7 mg, ¢, = 16.4 min).
Fr.6 (16.0 g) 4 MCI gel CHP 20P {43 4 (10%~100%
) e 0 A3 30 9 N4 43 Fro6.1~Fr.6.9. Fr.6.4 (1.9 g)
% Sephadex LH-20 k21 (75% HEE) 70 2155 6 N4
43 Fr.6.4.1~Fr.6.4.6, H:F1 Fr.6.4.2 (448.4 mg) A1 Fr.6.4.3
(107.6 mg) 4 5 £ # % HPLC (20%~100% H %, &
0.04% =% £ 8, 7 mL-min™") ¥ i 73 3 Fr.6.4.2.1~
Fr.6.4.2.9 ) Fr.6.4.3.1~Fr.6.4.3.8, ¥ Fr.6.4.2.6 (73.6 mg)
FH 2 il % HPLC (52% HBZ, & 0.04% = M 4 &,
3 mL-min™) Zi4b 15 259 2 (4.5 mg, £, = 25.3 min).
Fr.6.4.3.5 (74.9 mg) H il % HPLC (31% & i, &
0.04% =% Z.%, 3 mL-min") 2i{L 32|t 545 (3.2 mg,
t, = 9.9 min). ¥ Fr.7 (12.0 g) A ODS-A-HG J #H 4% &
7 6 L Fr.7.1~Fr.7.6, H 1 Fr.7.2 (1.6 g) %4 Sephadex
LH-20 # 1 (70% H BE) &l 5 5 3 AN 4153 Fr.7.2.1~
Fr.7.2.3, Fr.7.2.2 (76.0 mg) £ il % HPLC (49% Z. /i,
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% 0.06% = 2R, 3 mL-min™) 2i4b5L-E94 (3.1 mg,
t, =23.8 min).
2 LEY 102 MERIK BR R B LE XA BY A B E

BAL A1 (£90.6 mg) F12 (£90.7 mg) 73 5
2 mol-L" B R VA WE 1.5 mL, 7E 90 °CnFA /KM 3 h, Jik
FEEH G, D01 mL ZE 08K, A T B 4 1A FUAE HL
3K, IKJZ VBRI 45 T 1843 BURE R AL KB AL A
L-F- e 28 G 1 mg ATIEEIE 1 mL, 7 60 °C /K I #4
1.5 h, FF [0 7R &40 A in 415 HR 2R 7 i R 6 20 pL, [R] B
L1 %3 W5 A0 D-71 %9 0% LRI RE (1 07 AT AR A .l it F4
HPLC (IC 4%, 90:10 1E CW %t — £ B%, ¥ii% 1 mL-min™) 5
Hr 5 7% 267 B3 o o 10 4% B2 I 1] (D-Gilu, £, = 15.56 min;
L-Glu, t, = 16.56 min) LR 15 21 24655 1 B
3 L E

&L AAGTE R K, [aly -28.6 (¢
0.21, MeOH), UV (MeOH) 2, (loge): 201 (4.18). 224
(4.15).267 (4.30) nm. 'H NMR (500 MHz, CD,0D) I
“C NMR (151 MHz, CD,0D) #{ 4 .3 1, HR-ESI-MS
m/z388.101 5 [M+Na]" (i15 {4 388.100 3, C,,H, O,Na).

thE&W2 NHAEBTLEERAK, [y -61.3 (c
0.31 MeOH), UV (MeOH) Z__ (loge): 203.0 (4.36).223
(4.33).268 (4.44) nm. 'H NMR (500 MHz, CD,0D) #
“C NMR (151 MHz, CD,0D) % #% I. % 1, HR-ESI-MS
m/z 402.114 9 [M+Na]" (it 515 402.115 9, C (H,,0,Na).

&3 WK, ST HEE, (o] -24.0 (¢
0.20, MeOH), ESI-MS m/z 324 [M+H]", 7% T & A
C,,H,,NO,. 'H NMR (500 MHz, CD,0D) d, 8.10 (1H,
m, H-4), 8.07 (1H, s, H-2), 7.55 (1H, m, H-7), 7.21 (2H, m,
H-5, H-6), 5.74 (1H, d, J = 7.7 Hz, H-1"), 3.88 (1H, dd,
J =122, 2.1 Hz, Ha-6"), 3.72 (1H, dd, J = 12.1, 4.9 Hz,
Hb-6"), 3.57~3.43 (4H, m, H-2', H-3', H-4', H-5");
“C NMR (126 MHz, CD,0D) J. 165.6 (C-10), 138.2
(C-8), 134.2 (C-2), 127.5 (C-9), 123.9 (C-6), 122.7 (C-
5), 122.0 (C-6), 113.0 (C-7), 107.5 (C-3), 95.3 (C-1"),
78.8 (C-5), 78.3 (C-3'), 74.2 (C-2"), 71.8 (C-4"), 62.4 (C-
6")o LA EY NMR F 4 15 SCh! 4 78 3 A — 2, 1
52 FL W8] W3- H 1% I - 8- D- N e 7] 267 W

a4 BEBRAR, \TETHEL, [o]) -15.5 (c
0.26, MeOH), ESI-MS m/z 403 [M+H]", 2> ¥+ 3\ A
C,,H,)N,0,. 'H NMR (400 MHz, CD,0D) 6, 7.72 (2H,
m, H-3, H-7"), 7.54 (1H, m, H-5'), 7.44 (2H, m, H-4', H-
6"), 7.28 (5H, m, H-5, H-6, H-7, H-8, H-9), 7.15 (3H, m,
H-5"~7"), 7.08 (2H, m, H-4", H-8"), 4.80 (1H, q, J =
8.1 Hz, H-2), 4.10 (1H, m, H-1"), 3.45 (2H, m, H-9"),
3.21 (1H, dd, J = 13.8, 6.1 Hz, Ha-3), 3.05 (1H, dd, J =

13.8, 8.7 Hz, Hb-3), 2.78 (1H, m, Ha-2"), 2.71 (1H, dd,
J=13.7, 8.2 Hz, Hb-2"); "C NMR (151 MHz, CD,0OD)
d. 171.9 (C-1), 168.6 (C-1"), 138.2 (C-4), 137.3 (C-3"),
133.9 (C-2"), 131.5 (C-5"), 129.0 (C-6, C-8), 128.96
(C-5", C-7"), 128.1 (C-4", C-8"), 128.0 (C-5, C-9),
127.9 (C-3', C-7"), 127.1 (C-7), 126.3 (C-4', C-6"), 125.9
(C-6"), 62.5 (C-9"), 55.3 (C-2), 52.8 (C-1"), 37.4 (C-3),
36.5 (C-2"). ZAL &Y K NMR $ 4 5 Skt i i 5
A B, B € HOAPE T BUSENZ .

EWS AtkAR, TR T TR, [«
-13.5 (¢ 0.23, MeOH), ESI-MS m/z 247 [M+H]", 713X
N C,HN,0,. 'HNMR (400 MHz, DMSO-d,) J,, 8.07
(1H, brs, Phe-NH), 7.90 (1H, brs, Val-NH), 7.20 (5H, m,
H-5'~9"), 4.20 (1H, m, H-2"), 3.52 (1H, m, H-2), 3.14
(1H, dd, J = 13.5, 4.3 Hz, Ha-3'), 2.87 (1H, m, Hb-3"),
1.69 (1H, m, H-3), 0.64 (3H, d, J = 7.1 Hz, H-4), 0.26
(3H, d, J = 6.8 Hz, H-5); "C NMR (151 MHz, DMSO)
d. 167.0 (C-1), 166.9 (C-1"), 136.8 (C-4"), 130.8 (C-5',
C-9'), 128.4 (C-6, C-8'), 127.0 (C-7"), 59.6 (C-2), 55.5
(C-2"), 38.3 (C-3"), 31.5 (C-3"), 18.7 (C-4), 16.7 (C-5).
ZA G P NMR $088 5 S0k T B AR — 2, e
NIN(L-HKH-L-45).

e STHK: 13 B PR AL — 1R, SR N 1
BTE RSB I GOT N AR SO SRR B — RS, TS
PRI B AN SCFAZ B FEAK I AR SCHIEARAE &, Bt AR
3SRy, I ST B B A E B
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