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KT, REK, ®, =, FAEW, BRI, EHAA, EisH"
(LT HFEAAF PR EEEIR¥ER, UE T F 030619)

MBE: B FREINSHF BITEIMUR N, ik SRR . 0DS Kl 45 HPLC #1773 & alifh, #RIEH
P I B T B e AL A I 250 . R RAW264. 7 BRTA bt e ik, &R Mrharssis sl 15 Me s,
IS SE K N-acetyl-N'-trans-feruloylputrescine (1) . N-ZR-XF EMEESME (2) . N-JezX-FIZRBEER I (3) . N-XF 7 5Lk
B (4) | xylogranatinin (5) . N- ( N-benzoyl-L-phenylalanyl) -L-phenylalanol (6) . esculentoside G (7)., oct-1-en-3-yl
arabinopyranosyl- (1—6) -B-glucopyranoside (8) . 3- (2-F83&-4, 5 “HAIFE) WIR (9). 3, 4 HEEHR
(10) . HHEZ H-B-D-AL 0 4 Z W HF (11) . phenethanol-B-D-gentiobioside (12) . ¥} ¥ IEEHFEE (13), 9, 12, 13-
trihydroxyoctadeca-10 (E), 15 (Z) -dienoic acid (14) . methyl (9S, 10R, 11E, 13R) -9, 10, 13- trihydroxyoctadec-11-
enoate (15), fLEW 1~2, 7. 10 Xf RAW264. 7 4l il NO B9 1C,,fE R (23.4621.85) ~ (42.48+3.52) pmol/L,
it AW 6~9 HEWMIMEHEY T B RE], 2. 4~5. 14~15 ANz EYH &2, kaP1~2. 7. 10
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Chemical constituents from Physochlainae Radix and their anti-

inflammatory activity

ZHANG Jia-ning,
TAN Jin-yan "
(College of Traditional Chinese Medicine and Food Engineering, Shanxi University of Chinese Medicine, Jinzhong 030619, China)

ZHAO Jia-xin,  ZANG Yun, LI Jian-li, CHENG Yan-gang,  WANG Ying-li ",

ABSTRACT: AIM To study the chemical constituents from Physochlainae Radix and their anti-inflammatory
activity. METHODS  Separation and purification were performed using silica gel, ODS and preparative HPLC,
then the structures of obtained compounds were identified by physicochemical properties and spectral data. Their
anti-inflammatory activity was evaluated by RAW264. 7 model. RESULTS Fifteen compounds were isolated and
N-acetyl-N'-trans-feruloylputrescine (1), trans-N-p-coumaroyl tyramine ( 2 ),

(3), N-trans-p-coumaroyloctopamine ( 4 ), (5), N- ( N-benzoyl-L-
phenylalanyl) -L- phenylalanol (6 ), esculentoside G (7), oct-1-en-3-yl arabinopyranosyl- (1 —6) -B-

identified as N-trans-

feruloyltyramine xylogranatinin
glucopyranoside (8), 3- (2-hydroxy-4, 5-dimethoxyphenyl) propionic acid (9), protocatechuic acid (10), 2-
phenylethyl B-D-glucopyranoside (11), phenethanol-B-D-gentiobioside (12), p-hydroxybenzaldehyde (13), 9,
12, 13-trihydroxyoctadeca-10 (E), 15 (Z) -dienoic acid (14), methyl (9S, 10R, 11E, 13R) -9, 10, 13-
trihydroxyoctadec-11-enoate (15). ICy, values of compounds 1-2, 7, and 10 on NO production in RAW 264.7
cells were (23.46+1.85) — (42.48+3.52) pmol/L. CONCLUSION Compounds 69 are isolated from the
Solanaceae family for the first time, and 2, 4-5, 1415 are first isolated from this plant. Compounds 1-2, 7, and
10 have anti-inflammatory activity.

KEY WORDS: Physochlainae Radix; chemical constituents; isolation and identification; anti-inflammatory

activity

IRHERC Y R E B U E R )
FhZREPERIZERE, BR V& W YIS, i
WERA MY, KREZESEERS, UAEY
TR E, HARAAAFERE S, NERBRA,
BCR GUAZ AR P AR A BRI o X 0 2
MW A RS, RIS N RHE L R R A
=} 0 2E ¥ Physochlaina infundibularis Kuang )+
AR, T TREDEMIX, RE4ET ISR
BHEHEE D, BT (REHNERE), DRORM
7 AU T A o R S o S N T L7
B, PUARAEIEE, HoroFmE L 1k AR IS
T AR B I R AL R S Bl
It K, RIS R AR IS LA 2 Pl R
FHIF, T2 AT R G RER IR 5&
BONBHEPZER),, RRINS P& s LR S bR Y
Bk, FEEASERTY ) FEER AR
SERAYT, AR E AT AR B T ST R
Y AR R SE AT, 2 T IR AT RN
FIN ST, ABIESE R T 2 IR (35 1 AR X
NS AT R G008, BB (HR-
122

ESI-MS) &5 & &g F R 03 (NMR) f@ A 454
FEVEAG ARSI R G, AW R %Y1k
S, AR 2 AR AT, SR G B
IR BRI e SRR A AR S 3 A AR
1

Essentia LC-16P Z il & S 80 A (635, B &
RID-20A /R 2ZProe £, W H H A Shimadzu 2
Al DPX600 % 5 2 i 2L PR il 15 A, W A 7
Bruker 2y H] ; Sepacore B4 H IR A (A3 R 4L, FC'HE
C-610 U FE f il 2% . C-601 RIFE M Wy H Hi +
Buchi 2V F]; N-1300 AUERE75 &AL, W H HAAR S
FRAb R MR 22 4L Voyager 43 M7 3 AH €635 42,
EH R L (dbat) BHECA R A ACQUITY
UPLC BEH C, %4 (2.1 mmx 100 mm, 1.8
wm) , W HEE Waters A Al ; Sharpsil-U C A
4 (21,2 mmx250 mm, 5 pm), WA AT A
SERHABRA R, ODS B, WA H HA YMC 2
Al VR AGE GF254 RERCAR, T A KE A ik
ABRAF]; HEMEER (200~300, 80~120 H),
W H S TA AR, ks, A2
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BCH/RBH (hE) ARAR; @Ak,
W4 F B Oceanpak /A &) A B340 43 B
afi, W[ REBGE AR A RA A,

HEINZT 2021 429 A ATMARILE, £l
PR BE 2R 24 5 i TR A e v 24 S 8 MU
SR AP e = 8 5 Physochlaina
infundibularis Kuang W) T#E AL, (EIEFRA (5
20210915) FRAFF 1 VG Bs 25 K2 1L g 4 AR
2 REESE

BAEIZ 10 kg, 70% LBEEFRE, $2BOR 208
FEH AR5 2. 05 kg BVRH, HU2.0 kg, ZEWRKSr
UG MK AT EE . 2R £ T8 AR A A IE T i A%
B, FRASIE TR 545.2 g, HL400 g, Zhkick:
gres, U Whe-TEE (100 : 0~0: 100) BB
VeME, LU 15 AN, BP Fro1~Fr 15, Fr.2 &
ODS 53 %5, DAHTEE-ZK (10 : 90~100 : 0) BB
VEML, 513 4>, B Fr. 2A-Fr. 2M, Fr. 2C £
#IHPLC (Wsh B Bk, 23 2 77) 4ifk, 15
AW 10 (1,=9.1 min, 5.4 mg); Fr.2E £l 4
B HPLC (JshAH K, 44 @ 56) 4ifk, 791k
B¥9 (t,=17.1 min, 32.4 mg); Fr.2F 245
HPLC (st EE-/K, 41:59) 4ifk, BLEY
1 (1, =16.6 min, 11.0 mg); Fr.2G £ i £& #Y
HPLC 4385, VAFELIK (50 : 50) ¥EME, f84k&
Y2 (t,=19.5 min, 6.7 mg). 3 (t;,=19.9 min,
5.5 mg); Fr.2l £l %% HPLC 4355, DL EE-/K
(65:35) Ve, B4bE 14 (1,=25.1 min, 8.4
mg) ., Fr.4 2 ODS #7355, LAHIEE-/K (10 = 90~
100 : 0) BREEVEME, 5 15 D4, BP Fr.4A~
Fr.40, Fr.4H 24 % % HPLC 43 &, DL Bk
(59 :41) WML, BEEW T (1,=21.9 min, 9.8
mg) ., Fr.5% ODS #1453 %5, DAHEE-/K (10 : 90~
100 : 0) BEREEVEME, 15 14 Dyisr, B Fr.5A ~
Fr. 5N, Fr.5G & 4% HPLC 43 &, LI EE-K
(41 : 59) ept, BILA&Y 11 (1, =16.5 min,
31.2 mg); Fr.5H &% HPLC (i 2 AH H -
K, 41 :59) 4gifk, BG4 (1,=16.5 min,
11.7 mg) ; Fr.5L £l % B HPLC (i 3h AH H -
K, 77:23) 4ife, LG 15 (1,=28.1 min,
5.3mg), Fr.6 2 ODS #4055, DIFEL/K (10 :
90~100 : 0) BEEEVEML, 3 10 sy, BI Fr. 6A~
Fr.6J, Fr.6B £ % % HPLC (¥ 3h Al EE-/K
29 : 71) #ifk, & 12 (1,=14.6 min, 11.8

mg) . 13 (1,=15.8 min, 19.5 mg); Fr.6D £l
AU HPLC (JishAHH EE-7K, 38 : 62) 4lifk, 151k
A5 (ty,=17.5 min, 5.3 mg). 6 (1, =17.9
min, 7.6 mg); Fr.6F £l &% HPLC (i shAHH
fE-K, 56 : 44) ik, BALAEW 8 (1, =22.5
min, 14.2 mg), fil &% HPLC KRR &N 6
mL/min .

3 GHEE

b &Y 1. %% @k K, HR-ESI-MS m/z.
329.146 7 [M+Na]*,'H-NMR (600 MHz, CD,0D)
5. 7.44 (1H, d, J=15.7 Hz, H-3), 7.12 (1H, d,
J=1.7 Hz, H-2"),7.03 (1H, dd, J=8.2, 1.7 Hz,
H-6'), 6.81 (1H, d, J=8.2 Hz, H-5'), 6.42
(1H, d, J=15.7 Hz, H-2), 3.89 (3H, s, 3'-
OCH,), 3.31 (2H, m, H-1"), 3.20 (2H, m, H-
4"y, 1.93 (3H, s, -COCH,), 1.57 (4H, m, H-2",
3"); “C-NMR (150 MHz, CD,0D) &; 173.3
(-COCH,), 169.2 (C-1), 149.9 (C-3'), 149.3
(C-4"), 142.0 (C-3), 128.3 (C-1"), 123.2 (C-
6'), 118.7 (C-2), 116.5 (C-5"), 111.6 (C-2'),
56.4 (3'-OCH,), 40.1 (C-1", 4"), 27.9 (C-3"),
27.8 (C-2"), 22.5 (-COCH, ), VA %4k 5 SCiik
[11] EHE A ST HEA B, B%EEHR N-
acetyl-N'-trans-feruloylputrescine ,

k& 2. A 6K K, HR-ESI-MS m/z
282.1122 [ M-H] ,'"H-NMR (600 MHz, CD,0D)
8: 7.44 (1H, d, J=15.7 Hz, H-8), 7.40 (2H, d,
J=8.6 Hz, H-2, 6), 7.06 (2H, d, J=8.6 Hz, H-
2',6"),6.79 (2H, d, J=8.6 Hz, H-3, 5), 6.72
(2H, d, J=8.6 Hz, H-3', 5'), 6.38 (1H, d, J=
15.7 Hz, H-7), 3.46 (2H, t, J=7.2 Hz, H-8"),
2.75 (2H, t, J=7.2 Hz, H-7");" C-NMR (150
MHz, CD,OD) &: 169.2 (C-9), 160.5 (C-4),
156.9 (C-4"), 141.8 (C-7), 131.3 (C-1"), 130.7
(C-2, 6),130.5 (C-2', 6'), 127.7 (C-1), 118.4
(C-8), 116.7 (C-3, 5), 116.2 (C-3', 5'), 42.5
(C-8'),35.8 (C-7"), Vi HEdE 53wk [12] 4k
ER A E YRR —3, e N-I XA
TN

ft &Y 3. A @B K, HR-ESI-MS m/z
314.138 1 [M+H]","H-NMR (600 MHz, CD,0D)
8. 7.56 (1H, d, J=15.6 Hz, H-2'), 7.19 (1H,
d, J=15.6 Hz, H-3'), 7.10 (2H, dd, J=8.6 Hz,
H-4, 8),7.06 (1H, dd, J=8.3, 1.9 Hz, H-9'),
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7.00 (1H, d, J=1. 9 Hz, H-5"), 6.92 (1H, d, J=
8.3 Hz, H-8'), 6.83 (2H, dd, J=8.6 Hz, H-5,
7),3.92 (3H, s, 6'-OCH,), 3.62 (2H, q, J=6.7
Hz, H-1), 2.83 (2H, t, J=7.1 Hz, H-2);"C-
NMR (150 MHz, CD,0D) &;: 169.2 (C-1"), 156.9
(C-6), 149.8 (C-7"), 149.3 (C-6"), 142.0 (C-
3'), 131.3 (C-3), 130.7 (C-4, 8), 128.3 (C-
4'),123.2 (C-9"), 118.7 (C-2"), 116.4 (C-8'),
116.3 (C-5, 7), 111.5 (C-5"), 56.4 (6'-OCH,) ,
42.5 (C-1), 35.8 (C-2), Vi L%da 530k [13]
1B ) LG W A — B, e R V- B
BRI N

k&Y 4. A @K K, HR-ESI-MS m/z.
300.122 9 [M+H]*,"H-NMR (600 MHz, C,D;N)
5: 8.92 (1H, t, J=5.6 Hz, H-9'), 8.10 (1H, d,
J=15.6 Hz, H-7), 7.65 (2H, d, J=8.4 Hz, H-2',
6'),7.53 (2H, d, J=28.4 Hz, H2, 6), 7.20
(2H, J=8.4 Hz, H-3", 5'), 7.11 (2H, d, J=8.4
Hz, H-3, 5), 6.91 (1H, d, J=15.6 Hz, H-8),
5.37 (1H, dd, J=7.9, 4.5 Hz, H-7'), 4.21 (1H,
m, H-8'a), 3.98 (1H, m, H-8'b) ;" C-NMR (150
MHz, C,D,N) &: 167.2 (C-9), 160.5 ( C-4'),
158.2 (C-4), 140.2 (C-7), 129.9 (C-2, 6, 1),
128.1 (C-2', 6'), 127.0 (C-1), 119.3 (C-8),
116.7, (C-3, 5), 116.1 (C-3', 5'), 72.9 (C-
7'), 48.8 (C-8'), LA LHUESSCHk [14] #HdEm
RGP EEA — B, B E N N S A
TF e .

k& 5. A 6B K, HR-ESI-MS m/z:
215.042 9 [M+Na]*,'"H-NMR (600 MHz, CD,0D)
5. 7.85 (1H, d, J=9.2 Hz, H-8), 7.10 (1H, s,
H-5), 6.76 (1H, s, H-2), 6.20 (1H, d, J=9.2
Hz, H-7), 3.90 (3H, s, 3-OCH,) ;" C-NMR (150
MHz, CD,0D) &: 164.1 (C-6), 152.9 (C-10),
151.4 (C-9), 147.1 (C-3), 146.1 (C-8), 112.6
(C-7), 109.9 (C-5), 103.9 (C-2), 56.8 (3-
OCH;) . VI E#E 530wk [15] #Hdam e mik &
YA —F, %% A xylogranatinin

&% 6. F A K, HR-ESI-MS m/z:
425.182 8 [M+Na]*,'"H-NMR (600 MHz, CD,0D)
8: 7.70 (2H, m, H-3", 7"), 7.52 (1H, m, H-
5"y, 7.44 (2H, m, H-4", 6"), 7.28~7.06 (10H,
m, H-5~9, 5'~9'), 4.79 (1H, dd, J=8.9, 6.2
Hz, H-2), 4.08 (1H, m, H-2'), 3.43 (2H, m, H-
124

1), 3.16 (1H, dd, J=13.9, 6.2 Hz, H-3a) , 2.98
(1H, dd, J=13.9, 8.9 Hz, H-3b), 2.91 (1H, dd,
J=13.7, 6.0 Hz, H-3'a), 2.72 (1H, dd, J=13.7,
8.2 Hz, H-3'b) ;" C-NMR (150 MHz, CD,0D) §:
173.3 (C-1), 170.0 (C-1"), 139.6 (C-4), 138.6
(C-4"), 135.3 (C-2"), 132.8 (C-5"), 130.4 (C-6,
8, 6', 8'), 129.5 (C-4", 6"), 129.4 (C-5, 9),
129.3 (C-5", 9'), 128.4 (C-3", 7"), 127.7 (C-
7'), 127.2 (C-7), 63.9 (C-1'), 56.6 (C-2), 54.2
(C-2"), 38.8 (C-3), 37.9 (C-3"), VA F%¥E 53
Mk [16] HEM T MG EA -3, WEEH
N- ( N-benzoyl-L-phenylalanyl) -L-phenylalanol,
k&YW 7. A @B K, HR-ESI-MS m/z
1011.4759 [ M + Na ]*.,"H-NMR ( 400 MHz,
CD,0D) 6: 5.35 (1H, «, J=5.4 Hz, H-1"),
5.32 (1H, m, H-12), 4.38 (1H, d, J=5.12 Hz,
H-1), 4.34 (1H, d, J=5.2 Hz, H-1"), 4.01
(1H, m, H-5"a), 3.87 (1H, m, H-6"a), 3.8l
(1H, m, H-6"a), 3.69 (3H, s, 30-OCH,), 3.68
(1H, m, H-4"), 3.66 (2H, m, H-6"b, 6"b), 3.61
(1H, m, H-3), 3.59 (1H, m, H-23a’), 3.46
(1H, m, H-3"), 3.36 (1H, m, H-4"), 3.33 (4H,
m, H-3", 3", 5", 5"), 3.31 (2H, m, H-2", 5
b), 3.29 (1H, m, H-2"), 3.28 (1H, m, H-2),
3.26 (1H, m, H-4"), 3.22 (1H, m, H-23b"),
3.19 (1H, m, H-2"), 2.70 (1H, m, H-18), 2.06
(1H, m, H-la), 2.00 (1H, m, H-2la), 1.97
(3H, m, H-11, 19a), 1.80 (1H, m, H-15a),
1.78 (2H, m, H-16), 1.70 (2H, m, H-19b,
22a), 1.60 (1H, m, H-7a), 1.58 (1H, m, H-9),
1.54 (1H, m, H-22b), 1.48 (2H, m, H-6), 1.39
(1H, m, H-21b), 1.30 (2H, m, H-5, 7b), 1.28
(3H, s, H-25), 1.17 (3H, s, H-27), 1.15 (1H,
m, H-1b), 1.13 (3H, s, H-29), 1.10 (1H, m, H-
15b), 0.92 (3H, s, H-24), 0.80 (3H, s, H-
26) ;" C-NMR (100 MHz, CD,0D) &; 178.7 (C-
30), 177.6 (C-28), 144.5 (C-13), 124.4 (C-12),
106.3 (C-1'), 103.5 (C-1"), 95.7 (C-1"), 83.4
(C-3), 78.7 (C-5"), 78.5 (C-4"), 78.3 (C-3"),
78.1 (C-5"), 77.8 (C-3"), 76.3 (C-3"), 75.1 (C-
2'), 74.6 (C-2"), 73.9 (C-2"), 71.6 (C-4"),
71.5 (C-2), 71.1 (C-4"), 65.4 (C-23), 64.6 (C-
5'),62.6 (C-6"), 62.3 (C-6"), 52.3 (30-OCH,),
49.6 (C-9), 48.1 (C-5), 47.4 (C-17), 44.9 (C-
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20), 44.5 (C-1), 43.9 (C-18), 43.3 (C-19),
43.1 (C-4),43.0 (C-14), 40.7 (C-8), 37.5 (C-
10), 34.4 (C-22), 33.4 (C-7), 31.3 (C-21),
28.8 (C-15), 28.6 (C-29), 26.3 (C-27), 24.7
(C-11), 24.1 (C-16), 18.5 (C-6), 17.7 (C-26),
17.6 (C-25), 14.6 (C-24), L b %¥e 5 Scbk
[17] B C RGP EEA 2, HEEN
esculentoside G,

ft& % 8. H (B K, HR-ESI-MS m/z:
423.2222 [M+H]*,'"H-NMR (600 MHz, CD,0D)
6: 5.87 (1H, ddd, J=17.3, 10.4, 7.0 Hz, H-2),
5.22 (1H, d, J=17.3 Hz, H-1la), 5.11 (1H, d,
J=10.4 Hz, H-1b), 4.33 (2H, m, H-1', 1"),
4.12 (1H, q, J=6.6 Hz, H-3), 4.03 (1H, dd, J=
11.3, 1.8 Hz, H-6'a), 3.87 (2H, m, H-4", 5"a),
3.71 (1H, dd, J=11.3, 5.1 Hz, H-6'b), 3.53
(2H, m, H-2", 3"), 3.50 (1H, m, H-5"b), 3.33
(2H, m, H-3", 4'), 3.20 (1H, m, H-2"), 1.66
(1H, m, H-4a), 1.52 (1H, m, H-4b), 1.32 (6H,
m, H-5, 6, 7), 0.91 (3H, t, J=6.9 Hz, H-8);
"C-NMR (150 MHz, CD,0D) &: 140.9 (C-2),
116.2 (C-1), 104.9 (C-1"), 103.4 (C-1"), 82.8
(C-3), 78.0 (C-3"), 76.8 (C-5"), 75.3 (C-2"),
74.1 (C-3"), 72.3 (C-2"), 71.6 (C-4"), 69.3 (C-
4"),69.2 (C-6"), 66.4 (C-5"),35.8 (C-4), 33.0
(C-6),25.6 (C-5),23.6 (C-7), 14.4 (C-8), LA
FHEGES SR (18] BRI C AL G YA 2L,
B 5E S oct-1-en-3-yl arabinopyranosyl- (1—6) -
B-D-glucopyranoside ,

a9 R A K, HR-ESI-MS m/z:
249.073 5 [M+Na]*,'H-NMR (600 MHz, CD,0D)
6: 6.64 (1H, s, H9), 6.33 (1H, s, H-6), 3.74
(3H, s, 7-OCH;), 3.63 (3H, s, 8-0CH;), 2.79
(2H, t, J=7.6 Hz, H-3), 2.57 (2H, t, J=7.6
Hz, H-2);”C-NMR (150 MHz, CD,0D) §: 176.0
(C-1), 150.5 (C-5), 146.8 (C-7), 142.1 (C-8),
118.5 (C-4), 115.8 (C-9), 104.5 (C-6), 57.5
(8-0CH,), 52.0 (7-OCH,), 35.4 (C-3), 26.7 (C-
2), PRI S ScHk [19] AR AL Ak
A—B, WOEE R 3- (254, 5 AR
) WK,

b &% 10 1 6 &, HR-ESI-MS m/z:
155.034 1 [M+H]",'"H-NMR (600 MHz, CD,0D)
8. 7.45 (1H, d, J=1.8 Hz, H-2), 7.44 (1H, dd,

J=8.1, 1.8 Hz, H-6), 6.81 (1H, d, J=8.1 Hz,
H-5) ;"C-NMR (150 MHz, CD,0D) &: 170.3 (C=
0), 151.5 (C-4), 146.0 (C-3), 123.8 (C-6),
123.2 (C-1), 117.7 (C-5), 115.8 (C-2), Lk %k
PE53CHER [20] aE RO AL S P IEA -2, i)
WSTER 3, 4- T RIIEHIR

&% 11, A @0, HR-ESI-MS m/z:
307.1152 [M+Na]*,"H-NMR (600 MHz, CD,0D)
8: 7.22 (5H, m, H-2~6), 4.31 (1H, d, J=7.8
Hz, H-1'), 4.09 (2H, m, H-B), 3.87 (1H, dd,
J=12.0, 2.2 Hz, H-6'a), 3.76 (1H, m, H-3"),
3.67 (1H, dd, J=12.0, 5.5 Hz, H-6'b), 3.31
(1H, m, H-2"), 3.27 (1H, m, H-4"), 3.20 (1H,
dd, J=9.1, 7.9 Hz, H-5"), 2.94 (2H, m, H-
a);"C-NMR (150 MHz, CD,0D) &: 140.0 (C-1),
130.0 (C-3, 5), 129.4 (C-2, 6), 127.2 (C-4),
104.4 (C-1"), 78.1 (C-3"), 77.9 (C-5"), 75.1
(C-2"),71.7 (C-B), 71.6 (C-4"), 62.8 (C-6"),
37.2 (C-o0) . VA REHESSCHR [21] #aEpyem
G YA B, e N R EE 2 F-B-D- ML R
ERELT .

WEW 12. A f© % K, HR-ESI-MS m/z:
469.167 5 [M+Na]*,'H-NMR (600 MHz, CD,0D)
8. 7.26 (4H, m, H-2, 3, 5, 6), 7.17 (1H, m,
H-4), 4.37 (1H, d, J=7.9 Hz, H-1"), 4.32 (1H,
d, J=7.9 Hz, H-1'), 3.77 (2H, m, H-8), 2.94
(2H, m, H-7);"®C-NMR (150 MHz, CD,0D) §&:
140.1 (C-1), 130.0 (C-2, 6), 129.4 (C-3, 5),
127.2 (C-4), 104.8 (C-1"), 104.4 (C-1'), 78.0
(C-3", 5"),77.9 (C-3"), 77.0 (C-5"), 75.1 (C-
2"),75.0 (C-2"), 71.9 (C-8), 71.6 (C-4"), 71. 4
(C-4"), 69.8 (C-6"), 62.7 (C-6"), 37.2 (C-7).,
DL EEE 5 OcER [22] HIERMC LS Y EEA —
2, BN phenethanol-B-D-gentiobioside ,

&% 13, A @45 5, HR-ESI-MS m/z:
145.026 3 [M+Na]*,'"H-NMR (600 MHz, CD,0D)
8: 9.76 (1H, s, -CHO), 7.77 (2H, d, J=7.4 Hz,
H-2, 6), 6.91 (2H, d, J=7.4 Hz, H-3, 5);"C-
NMR (150 MHz, CD,OD) &: 192.9 (-CHO),
165.2 (C-4), 133.4 (C-2, 6), 130.3 (C-1),
116.9 (C-3, 5), Vi L& 53Cmk [23] MER
ERLEPRA B, T e RO P

&Y 14, T AR Y, HR-ESI-MS m/z.
351.214 2 [ M+Na]*,"H-NMR (600 MHz, CD,0D)
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8: 5.74 (2H, m, H-10, 11), 5.48 (2H, m, H-  26.2 (C-15), 26.0 (C-3), 23.7 (C-17), 14.4 (C-
15, 16), 4.07 (1H, m, H-9), 3.98 (1H, t, J= 18), VI R 53k [25] BT L&Y
5.3 Hz, H-12), 3.48 (1H, m, H-13), 2.37 (1H, A—F, HUEE N methyl (9S, 10R, 11E, 13R) -
m, H-14a), 2.27 (2H, t, J=7.4 Hz, H-2), 2. 16~ 9, 10, 13- trihydroxyoctadec-11-enoate,,
2.06 (3H, m, H-14b, 17), 1.62 (2H, m, H-3), 4 EIMIREEHRR
1.53 (2H, m, H-8), 1.36 (8H, m, H-4~7),0.98 4.1 @iz F RAW2064.7 4 E T 10% if
(3H, t, J=7.5 Hz, H-18);"°C-NMR (150 MHz, A MLYE 9 DMEM 5352 36 v, A 6 il 855 5 25 14
CD,0D) &; 176.0 (C-1), 136.6 (C-11), 134.4  37°C ., 5%CO,, Fk 1 d F-47T 1 WML, w8
(C-16), 131.1 (C-10), 126.4 (C-15), 75.9 (C- AT XEUEKWIHE TG E505%
12), 75.8 (C-13), 73.0 (C-9), 38.3 (C-8), 36.0 4.2 MTT i:#ml {54 1~15 3+ RAW264. 7 28 J2
(C-2), 31.5 (C-14), 30.6 (C-6), 30.4 (C-5), EHra EBUE KRS RIFM RAW264. 7 41
30.3 (C-4), 26.5 (C-3, 7), 21.7 (C-17), 14.6  Hi, #% 1x10*/FL% B0 T 96 FLAk, HEFLINA
(C-18), VI LS Cmk [24] HGECHILEY 100 pL B3R, B+ 37 €, 5% CO, Kief his
FAR—F, BMEREN9, 12, 13-trihydroxyoctadeca- L O L [ 1 e e 1 O S s B R s
10 (E), 15 (Z) -dienoic acid, M, HAHMAARRWE (5, 25, 50, 100
& 15. LEIMRY, HR-ESI-MS m/z: pmol/L) LAY 1~15, 25 4L A b 575,
345.263 5 [M+H]",'"H-NMR (600 MHz, CD,0D) BWE 6 MEFL, BT 37C. 5% CO, Bigfah
8: 5.71 (2H, m, H-11, 12), 4.05 (1H, dd, J= WEE 24 h, FRBEFRW, BALINA 20 pL MTT %
12.0, 5.9 Hz, H-13),3.93 (1H, t, J=5.0 Hz, H- ¥ (5 mg/mL), LR FHF 4 h, B, 7L LH
10), 3.65 (3H, s, 1-OCH,), 3.47 (1H, m, H-9), W, FFLINA 150 wL DMSO, #E¥% 10 min 845 5
2.32 (2H, t, J=7.8 Hz, H-2), 1.61 (2H, m, H-  Fe4riAEft, 7F 490 nm P KA ECEE, 840
3), 1.51 (4H, m, H-8, 14), 1.36 (14H, m, H-  JuffEiH%, HE 3K,
4~7, 15~17), 0.91 (3H, t, J=6.8 Hz, H-18); M1 E, fE AW 3~5, 14~15 76 5 ~
BC-NMR (150 MHz, CD,0D) &: 176.0 (C-1), 100 pmol/L ¥ B 35 Bl P X RAW264. 7 21 Jifd 1% 4 3%
136.5 (C-11), 130.9 (C-12), 76.5 (C-10), 75.7  BHLAFEFEEAIHIER, BA —& 1Y 20 1 31 ;
(C-9), 73.1 (C-13), 51.9 (1-OCH,), 38.4 (C- k& 1 ~2, 6~ 13 7E H [ ¥ B 35 B N xF
14), 34.8 (C-2), 33.4 (C-8), 33.0 (C-16), 30.6  RAW264. 7 4G L2, BIJG 35 0 41 ity
(C-6), 30.3 (C-5), 30.1 (C-4), 26.9 (C-7), Ttk

120 =A== 5umol/L =225 umol/L ==50 pmol/L ==100 umol/L
T I 1
IOO-II']_II IIII‘ lIL ll [l* Illl‘ IIII_.‘L 11111 Illl; Illlz Illll Ill]_; ].ill llx I -
>s]<-* P lqi* ;i:* *I:*
2 %07 ol |11 LT
4
% 60 -
=
&
40
20 A
0 T 1 T T T 1 T 1 1 T 1 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
(&g}

T 52 A4IHE, ¥ P<0.05, ™ P<0.01,
E1 L& 1~15 %t RAW264. 7 HPEEMHIZNE (X5, n=6)
Fig.1 Effects of compounds 1-15 on viability of RAW264. 7 cells (x+s, n=6)
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4.3  Griess JEARMALESH 1~2, 6~13 3F RAW264. 7
e NO B 0% EFEXT RAW264. 7 4 il 1%
PETC W E G 1~2, 6~13 fERBFFEXTL
AT 28, K di L 1x 10° /L% B M T 96 fL
M, FoF L0 BE S5 om AR [R] R BE (5. 25, 50, 100
pwmol/L) iRk AYTALEEL h, LA L-NMMA JFH
P25, BALFIA 1 we/mL LPS ¥, BT 37 C.,
5% CO, BEFRAh Ak gL 9524 h, WA LIS 95 Ak

EHH 96 FLAH, HKIKINA Griess 1 %N Griess
AW, 7srIRE), RN 10 min, 540 nm 3% K4k
MESCEBE, A 1C, (6, VUIHIEAE NO Btk
T, XL ER 3R,

21 al g, tbE1~2, 7, 10 X} LPS i
) RAW264. 7 i il NO Rl B A — & iy il 1
L, Hr2, 10 S ERGE,

x1 HEW1~2, 6~13 X RAW264. 7 40 NO BB IC,,{E (x5, n=3)
Tab.1 IC,, values of compounds 1-2, 6—13 on NO production in RAW264. 7 cells (x+s, n=3)

g 1C50/ (ol -L7") lazg] 1C50/ (ppmol L") &y 1Csp/ (pamol -L7")
1 36.43+4.35 8 >50* 12 >50"
2 28.572.74 9 >50* 13 >50™
6 >50* 10 23.46%1.85 L-NMMA 19.43x1.35
7 42.48+3.52" 11 >50*

. 5 L-NMMA %, ™ P<0.01,

5 #ig

ARLE A LS B A 15 MEE Y,
R AL A& W 25 R v 430 6 A RS (fk
FYW1~6), 1 =R (KEWT). 6 15
T (tbaY 8~13) . 2 MENITRE (ke
14~15), HA k&Y 6 ~9 e NS RHE Y o2
BIAAS, 2, 4~5, 14~15 HERMNIZHEY P45
98, YRR ILS N EZE Ry, B8
TES R R 45 1k 0% T itV FH 00 G S o S k>
5 SCHRIGE i R e R A AN R, A9 o 2545
SN AEYIIR ARS8 T2 S5 Y
ZREE, AL, =ZaERAT . JFEE . IRITRRIS LS
R —2 5/ T RIS FA I,

SRJE, Kzl LPS 5% 10 RAW264. 7 4 NO
K, GG RIG T, 4558, B d: Y
(kB 1~2) 55FFENS (kEW 7. 10) 1
5~100 pmol/L ¥ BEE I X NO A= iR Bt — &
BRI, G 2, 10 SCERFE R T,
WFFERMY, WA P B A B NPT R iy
WM, SRS MR S DIAE G, k& 1
W N-Z T35 s 2 BT B e 2 92 A i S i A &R 7T 1
i FHL T TLR4/MyD88/NF-kB {5 = i J#, M Ifii 1)
Hl 16, TNF-o ZEER A THORGE s 5/ AW
PLRAEH T Re W e Z R bl , FEREAL IL-17A
TNF-o 7K AN RAE ML A, A tE g IR s 4
Mo a1, DA KGE O R B2 NF-«B 5 5 38 ok ik >
TNF-o, TL-1B 254908 I F IR

WK RGN [ A PR ZEVERPOR (COPD) |
TP R . SCEME N | KRR RS RIE R
PEAIE R UIAR O Horp COPD J i 72 5 %
WURLYIS T B RAE N i R A 5%, SO E
VAR LSRR s A M S U R LR R 47
AR LENE RO AL, SR SN2 HAZ O R 3
T SR AR v R AR S S RAE O
SRAFAE HHEAR O ARSI R I T BRI
S BRI Z0 7 I 2R ST Y 245 800D o 2k il
LRSS/

i LRk, AREB RGN T RIS
LG A, NI 2 B B R 1 HAR e ol
B BCEERG, BT REE I Z AL ZE Bk P
CIP g (B e = e e o e O E AN AW R = 5
A, R te LSRR S P RS,
REETT AR MBI S 4%

S E ik,
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