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Abstract: Through several chromatographic methods, such as silica gel, Sephadex LH-20 and high perfor-
mance liquid chromatography (HPLC), six iridoids were isolated from the roots and rhizomes of Patrinia scabio-
saefolia. By means of nuclear magnetic resonance (NMR) spectroscopy, "C NMR calculation and mass spec-
trometry (MS), their structures were identified as patrinin A (1), patrinin B (2), loganin aglycone (3), isovillosol
(4), 1,3-dimethoxy-4, 7-dimethyl-octahyhro-cyclopenta[c]pyran-6,7-diol (5) and viburnshosin A (6). Among them,
compounds 1 and 2 were new compounds. Furthermore, the anti-influenza virus and anti-inflammatory activities of

the isolates were evaluated.
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Figure 1 Chemical structures of compounds 1-6
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&1 8 T R Y, 85 HR-ESI-MS (1) #E
Iy B U m/z 297.130 7 [M+Na]* (3518 297.130 9,
C,,H,,0,Na) fifi & 4 1 X 8 C,,H,,0,, NHFFL A 3.
LEPTIF'HNMR B (R 1) R T 1ANFHR - HIg
55 [0, 1.01 (3H, d, J = 6.3 Hz, Me-10)], 3 > S (5
5 [0, 3.43 (3H, s).3.46 (3H, s) Al 3.68 (3H, s)], A K&
IANEEIF RS S [6,4.71 (d, J = 2.1 Hz, H-1), 4.81
(d, J=8.6 Hz, H-3), 4.12 (m, H-7)]. B& T 3N FHA L
A5 5 (0. 55.8, 56.7 F152.0) 4F, 4L &40 1 H) °C NMR
T (R 1) Hhonr BL S B IR0 RS A2 B 10 Ak
55, S LA [0, 12.7 (q, C-10)], 1 N0 3 [0,
40.2 (t, C-6)], 7 MK F AL [EH4E 3D E X T 2 6, 102.4
(d, C-1), 98.9 (d, C-3), 74.8 (d, C-7)] Fl | PMEEHRFLAS 5
[0. 174.9 (s, C-11)]. XFEEARIL, (LGP 11 Eid s 5

SCHRPHR IE (1 lonicerin Z 88 AF # AHAL, X AI7E T4 A
Y127 —AHEEGES, XFEULEY 11 HR-ESI-
MS 00T 14 AN & A7 . H-3 A H-4 [5, 2.22 (dd,
J=12.0, 8.6 Hz)] 5 i i 2 1) HMBC #H 3¢ (& 2) i B4
BEFREAL T C-11 62, H2EALFE N 6, 3.46.3.43 F113.68
() 34N FH AR 29 51 5 C-1.C-3 A C-11 #77£ HMBC M 2%,
Ui 3 AN FAE L % F C-1.C-3 flC-11 2. C-3 131
AL AL (6, 91.0—98.9) it — B Ui B T C-3
A AR AEAE . 'H-"H COSY % (&l 2) ', H-3/H-4/
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Hz) 1 H-5 (J, = 12.0 Hz) 2 [A] /45 & 5 #05  H-3,
H-4 F1 H-5 339 p B4 S 4k ki 45 5 lonicerin 7E
A8 [7] ¥ 75 (CD,0D) H 347 4k % A7 #% HL 3% [lonicerin:
Oy 418, 0., 74.4; 1: 5, 4.12, 6., 74.8], WL eIk &
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Table 1 'H (600 MHz) and “C NMR (150 MHz) data of
compounds 1 and 2 (CD,0D)

1 2
Ne- 5, (Jin Hz) n‘f;h 5, (Jin Hz) Ij;h
1 471d(2.1) 102.4d 4.39dd(11.1,5.6) 71.0t
4.09 overlap
3 4.81d(8.6) 98.9d 179.4 s
4 2.22.dd (12.0, 8.6) 524d 2.5l m 39.9d
5 2.54m 37.8d 2.22 overlap 42.6d
6 1.88 overlap 402t 2.11dd(13.5,6.6) 422t
1.71 ddd (14.3, 8.0, 2.4) 1.57m
7 4.12m 74.8d 4.10 overlap 77.5d
8 1.83 overlap 40.7d 1.75 43.9d
9 1.83 overlap 47.9d 2.22 overlap 43.9d
10 1.01d(6.3) 12.7q 1.04d(6.9) 13.6 q
11 1749s 1.12d(6.4) 14.1q
1-OCH, 3.46s 55.8¢q
3-OCH, 3.43s 56.7q
11-OCH, 3.68s 52.0 q
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Figure 3 Key ROESY correlations of compounds 1 and 2
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5, ALHE 2 AN [6.13.6 (q, C-10) £ 14.1 (g, C-11)],
24N FEE [71.0 (t, C-1) Fl 5. 42.2 (t, C-6)], 5 MK FH
3 [0, 39.9 (d, C-4), 42.6 (d, C-5), 77.5 (d, C-7), 43.9 (d,
C-8) M143.9 (d, C-9)], LA & 1 MEEFRELAE 5 [0, 179.4
(s, C-3)]. Kb B2 1 iR K e S5hEH W% (Patrinia
scabra) F 153 F) 1) 5 45 BE §5 patriscabrol ) £ 523k 1T
oA, RO =& AR E AL, XAE T EY 2/ C-8
PR A FREEBR, X FE T A Y21 C-8 (6,82.0—
43.9) i1 C-10 1 (6.22.2—13.6) K m AL % . Me-10
7 '"H NMR i DL = S IEH B (d, J = 6.9 Hz), [FIKT 5
C-7, C-8 1 C-9 {74 HMBC #H % (& 2), 78 iEsE 1 LA
45 . 'H-'H COSY i (Kl 2) #, Me-11/H-4/H-5/H,-
6/H-7/H-8/H-9/H,-1H/5/H-9 VL Jz H-8/Me-10 [/ )i T H
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loganin aglycone (3)"", isovillosol (4)**, 1,3-dimethoxy-
4,7-dimethyl-octahyhro-cyclopenta[c]pyran-6,7-diol (5)*
F1viburnshosin A (6)*,
2 FURBREIMATE TN

K U9 7 A/WSN/1933 (HINT) & 4 K &
(Madin-Darby canine kidney, MDCK) 41 ifd 3 3755 55 ik e
B, Phnucleozin {4 BH X #E (EC,, = 0.37 pmol'L™),
XS YD 1~ 6 BEAT BLimt BOm B E VP . A5 R, 61
& VI AR LI PO B 1

Ik, K H Griess 5 AL &4 1~ 6 HIHT KI5 1L,
L-NMMA {E B X ] (IC,, = 15.19 pmol- L"), 25 3
KW, 6 MEE DX 2 HETS T 1/ BB A i RAW
264.7 th— S AL B O T R AR E A .
3 g

A SIS T AE MO AR IR 22 1) 218 B A 40 &
HOE T 6 M E B K EY), AR 2 ML E Y (b
AP 2)e o, AP 1.3FISBULR 1AL 4 g
BRI EOZ R — 0 ML, thE Y2 Fa G N o
W BB S5, G0 6 9 1,3-TF IR IR IR kit o v M
PR 25 R, R G W3 AR 2R I P o 2 A
PORIGYE . JREET T rh, BRI A ks A, 5 IR N &
Gt M T F B AR MOk b H A 2R BA 2 4y R BIE AL, 4 5
HARE S P 2R A8, DL B O 42 e 98 A0 224 H
(1) 245 2800 o B ik, Dy B A U 1 gk — 22 I R R R
FL AR .

LI

Autopo VI 4= [ 2l #5 il B =y K B e e A (3%
Rudolph Research Analytical /A & ); Bruker AVANCE-III
Y K% WG FL IR P AL (600 MHz, 7 [F Bruker 2 #);
Agilent 6200 % %1] TOF £ 6500 % %1 Q-TOF LC/MS %
4t . Agilent 1260 A = HOBUAH (5151 .ZORBAX SB-C18
SARFE (4 H7 8 4.6 mm x 250 mm, 1 mL-min™'; 26 &
;9.4 mm x 250 mm, 3 mL-min™") F1 8 B [ 51 46 )
2% (35 Agilent A 7]); Hei-VAP Value G3 B fig i 78 & 1%
(1% ¥ Heidolph /A 7]); ODS-C18 [ fIHFE#1 K} (75 pm,
H A 2R 5t AL 38 ik 20 23 #1); GF,,, 182 (Ui 1 AR,
80~100 H 1200~300 H ¥ Z ki (h EHF &7
b T4 IR 2 51); MTT A1 DMSO (1 [# Solarbio 2 7);
nucleozin (3 [E MedChemExpress 2 &) ); il & Il (HF
Roche A #); DMEM 4l ffi £ 77 3 (32 [E Invitrogen 2
m]); /N A% B GE I RAW 264.7 (h B B2 B BB
I A, 4“5 KCB200603YJ); /7 Jie #. H 3 b & R (L-
NMMA, F1E 38 2= REDEARFRAF]).
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A (KUST20220704) f7/T BB E TR Akl 5
AR B IR A Ak 22 50 50 =

1 RBSSE

WALNMOE TR AR AR 2 (13 kg) £1&E UG,
1EZ R T H 95% LEER BIHHL 3 IR (FF IR 24 h), & FF
PRI, R IRA W CRERENRE . WREBSEE
KIRE G, Wk A EE . 2.8 2B AIE T B AT 2
B, 43 045 B4 BEAE (79 @)« R L TR AH (670 g) Al
IETEEA (390 g). LR £ Tig A0 FH 50 Wk e+ #F J5 R
i AR (3 (ODS) #EAT R B, 2 J5 H 10%—100%
KGR AT R P R 0, 22 9 2 €8 3% (TLC) A% iR & A
[FI18 5y, 153 8 NEXA, Frs. 1~8.

Fr.2 (4.77 g) P RE JR A ¢ 1%, — 50 FF Jo - Y I
(100:1—10: 1) 1E At sh AR EA7 16 B e i, 1531 5 AN 40
4%, Frs.2-1~2-5, Fr.2-1(516.1 mg) # k% it Sephadex-
LH 20 (F ) FOf bk €l (& - FHEE 802 1 il —
AHBE-CR AR 200 1) Yel, H24E&1 (3.1 mg)
12 (4.2 mg). Fr.2-2 (743.7 mg) £ Sephadex-LH 20 (F
i) B g, HRID N3 AN S), Frs.2-2-1~Frs.2-2-3.
Frs.2-2-3 (125.1 mg) £ i R e A (3 CF k- 2R &
Fig 20 1 A0 G0 e — FREE 50 1) S, 485 75 2 4%
HPLC (50% HEE/K) gith, B RMLE53 (12.6 mg, ¢, =
8.6 min). 4 (5.8 mg, t, = 10.3 min) f1 5 (2.8 mg, ¢, =
15.8 min).

Fr.3 (2.47 g) % ] Sephadex-LH 20 (H %) B 2 (4
%, 985 FF 1 4 HPLC (40% FRE/K) 4ifk, 153010 &
¥ 6 (3.8 mg, t, = 8.9 min).

2 WEE

EL TR, [a]2° -5.56 (¢ 0.18, MeOH);
HR-ESI-MS (pos.): m/z 297.130 7 [M+Na] " (il & {i
297.130 9, C,,H,,0,Na); '"H NMR (CD,0D, 600 MHz)
A1°C NMR (CD,OD, 150 MHz) L% 1.

a2 LR Y, [a]y° -19.40 (¢ 0.10,
MeOH); HR-ESI-MS (pos.): m/z 207.099 5 [M+Na]" (il
H415207.099 2, C,,H, O,Na); 'H NMR (CD,0D, 600 MHz)
A1C NMR (CD,OD, 150 MHz) L% 1.

3 NMRit+EMDP4+5747

NMR 15 2 {8 SRR 38 14 7713317« /£ CON-
FLEX 8 FHHTIRMFI S48 % 5, FIF Gaussian 16 # 44
1£ DET-B3LYP/6-31G(d) “SAHZK T X # AT AL -
G, i H PCM #5584 7E CHCL, ) mPW1PW91/6-311+
G(2d,p) /KF FAfH GIAO (FE TG 2% J5 + 5 i) J7 ik
THEAME E AR . SR AT AE E ) 7735, v 5 TMS 14k

HRAE, HAE NS H A RE & AT A AR
PP R B R %6 2 P39 . W, SRR T
BC NMR A AL 8% 2 (8] [ 2 PR AH O RPB v, R B 4544
I AT e vE R RN, X AR E A S A R AT
DP4+H% 2 73

4 KENEMEITN

4.1 PURBRBIFMITMN  HOABOREE IR S
HESCHERP i R 1R D7 7% o R FH IR0 5 A/WSN/1933
(HINT) B4 MDCK 4 f, #4224 4ot 8 2 7% TR VT
Wi, BARHEE N ¥ MDCK 40 LA L 1.0x10* 4
(1% PRl B 96 FLAR r, JRAESE FRAE 5 97 24 h J5 it
ITHMIR R . S 5 2505 AR DMSO [F95 3 4E FF
WAL 100TCID, i 25 B 1) 4E #7 W X% nucleozin 45 24
213 53 V5 RS A SR R L 9 Sk R LR B e o B
SIS N E Y 1~6, LS N 50 pmol L. A2 )5
£ 35 °C.5% CO, M %4 T 46885972 48 h 5, R MTT
R0 A B R . A AP OR Y E I 50%, T
— 5 BB AN [F) O BE R FE AT 2 505, IR A IBM
SPSS Statistics #1155 th EC, fH -

4.2 FARITEMIEN PRSI S IR SCERC O R AR 1 Ty
EEAT . R Griess I8 £5 77 2 H NO & #1421k
RAW264.7 41 g LAAEFL 8x 10* > ) %5 5 2 7 T~ 96 FLAR
WX 20 (DMSO). LPS 4l # 41 (DMSO+1 pug-mL™
LPS) K Ak& %) T 140 (DMSO+LPS+ A [&] 9 1k &
Y. BB G YIREEFR B 3.125.6.25.12.5.25 Al
50 umol-L™, 244 4L 24 h, L-NMMA JyFH X} i . [if
J&i , ff ] Griess & 71 4 22 30 & W5 O (ODy,,). T
MTT 72 PFfili A G P 5% 4 3% 0 RS0 o NO AR Bl |
= (ODpg 0D 501) / (OD g pysn=OD s ogg) ¥100%.

3 DIBR: B 0 5T AL TEOE IR AR Z= 4027 70 (1 42
o) 18 5 ) 5 S AN SO (14 5 ) I A ST AN Lo IO A
e I B T AL B TG VE VP XU IR M 11 35
560 (0 B H AR SCHEZR (40 S 23 Mg 970 53 B0 ) Rt AR £
.
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