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[ Abstract]  Objective; To study phenolic compounds from the fruits of Lycium ruthenicum Murr. Methods: Compounds
were isolated by using column chromatography and their structures were elucidated by spectroscopic methods. Results: Four-
teen compounds isolated from L. ruthenicum were identified as ficusal(1) , methyl 2-0-8-D-glucopyranosyl-2, 4, 6-trihydroxy-
benzoate(2) , esculetin(3), p-coumaric acid glucosyl ester(4), itrans-ferulic acid(5), trans-caffeic acid(6), (E)-4-me-
thoxycinnamic acid(7), 4-hydroxycinnamate (8), dihydroferulic acid methyl ester (9), vanillic acid (10), protocatechuic
acid(11), 4-hydroxybenzoic acid(12), protocatechuic aldehyde(13), and(E)-but-2-enedioic acid monomethyl ester(14) ,
respectively. Conclusion : Compounds 14, 7, 9, and 14 were isolated from the title species for the first time. In addition,
the activities of compounds 1 and 2 towards SIRT1 and SIRT6 were tested.
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G BREMASEEENAER . TYREE
IRy, HIEHR R SRR, 2 HATABA KRR
PRSP R RS R R Y, FAETREA
REFRITE R A B APTAAC/E T, DR R A AT 3
ERAE DR S F R T R TR RS AR
B, AR AR Bk, TR AR TR Z,
N RS R d SO, X e M — K
IRGTURARBE T IR FR . B2 T UL, ASHFST 32 20 2R AR
R Rl AT AT, P AL B R S 14
A, P EY 1 ~4, 7,9 F 14 S E RN IZEY)
R EARE], A 12 BT T UG
P SIRT1 1 SIRT6 ARSI MR

1 UFE5HH

WHJZ AR Gl (T BRI T )5 MCI
gel CHP 20P(75 ~150 wm, HA=Z%/\7]); Sepha-
dex LH-20 (25 ~ 100 pm, Pharmacia 2\ F]); RP-18
(40 ~ 63 pm, HZ Daiso); Jbat gl fE 1L.C3000
% HPLC Fil Agilent 1200 & HPLC, 2§45 6154 R
Agilent Zorbax SB-C (250 mm x 9.4 mm, 5 pm) Fl
YMC-Pack-ODS-A (250 mm x 10 mm, 5 pum); Bruker
Avance Il 400 MHz, 500 MHz #/1 Bruker Avance 600 MHz
BEIEIRAL(TMS HNAR) 5 Xevo TQ-S v s iAH
(3% = DU AT AR I 35 1 A PerkinElmer En-
Spire %I Z2iW 8 fiiAR{Y ; SIRT1 Fluorometric Drug Dis-
covery Kit ( Enzo 2\ &) ); CycLex SIRT6 Deacetylase
Fluorometric Assay Kit ( MEDICAL & BIOLOGICAL
LABORATORIES, MBL /A#]) .

SESRARACHE it b 7 1 R T AR MR IR ] 42
Ik, XA YT ST T e SRR U B S Ty R
SAFC Lycium ruthenicum Murr. TR, EHEFR
A (G . CHYX0605Q) AT b E B2 Bt B WIAE 1)
WEFE IR A 2 55 PG B AR ) 5% IR 4 2 A P Il 2K
LR

2 7k

2.1 #HCS
MM S kg, 80% LBEKEIRIEI(3 x2 h),
R 6 fEIREL, SRBUR FHERERE pH 9 1 ~2, KK
MR CBRAIE T AR, 45 3 ), 2 590ich A Al
B 48, A ZB43(52.5 g) 25 MCI gel CHP 20P A% (
Wik, 10% ~100% )40 7 BX(F1 ~F7), F1(L.5 g)
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%t Sephadex LH-20 ( Ffig) %458 3 4H 40 (F1. 1 ~
F1.3), F1. 1(500 mg) 2% #2635 [ =5 k-
FIEE-FR(8:1:0. 1) | F4T2F 45 HPLC [ ZME-/K (&
STIFR) , 20% ] FMELAW8(3 mg)  2(1.1 mg) F17
(7.9 mg) . FI2(500 mg) 24l 4 MR (0 [ =40
Be-HIE-HIR (8:1:0. 1) ) f472F il % HPLC [ HIEE-K
(& 5% W), 45% ] 1545 1(2.4 mg) F1 9
(3.7 mg), F4(2.5 g) % Sephadex LH-20 ( HI i) i
56 443 (F4. 1 ~F4.6) , F4.1(600 mg) 2 il £ 7
JEEiE [ =E - HE- PR (9:1:0.05) ] 135 A
Ay (F4. 1.1 ~F4.1.5), F4.1.4 (50 mg) &l &
HPLC(ZMi-/K, 15%) 1365 10(2 mg) | 4(4.1 mg)
F3(2.5 mg), F41.5(80 mg) 244 HPLC ( Zfi-
K, 20% ) 134bE M 12(1.6 mg) . 13(4.5 mg) Fi 14
(3.5 mg) . F4.3(200 mg) 22l s MR O35 [ =W
Be-HEE- IR (8:1:0. 1) ], P47l & HPLC( ZJi§-
K, 25% 1546 A1 5(2.2 mg), 6(2.4 mg) fI 11
(1.9 mg).
2.2 SIRT1 A& E A ik

A SZ 56 ) ] SIRTD Fluorometric Drug Discovery
Kit RIS AE & Py %) SIRTL (R SMEPE R 2 . B 5,
Bithl 2 0.5 U(1 U=1 pmol -min~", 37 °C)SIRT1 ([}
ZXE ), 1000 wmol - L™'NAD*, 100 pmol « L™
£ BEEGF Yy, SIRT1 2 vp % (50 mmol - L' Tris-
HCl, pH 8.0, 137 mmol -L~'NaCl, 2.7 mmol -L~" KCI,
I mmol + L™" MgCL,, 1 mg - mL™" BSA) Wy 1k &,
SLIRHIMASE K AL & W, (&Y &N
200 wmol -L~", 75 (A4 5% B 4L A 5 i i Ak &
WIRgEESl s FEIMA QB R, ARSI AL
BYERRN SRR 25 pl, 37 CHRUETHE
30 min J§ T NFLHF A 1 x Fluor de Lys developer
solution( &4 2 mmol - L™" JA L) 25 b 280k,
WA X 96 fLAR h kAT, 2 D REEEFR X 360 nm
WO, 460 nm KGR T IS ALIOGIE.
2.3 SIRT6 &SP ik

ARS8 F A CycLex SIRT6 Deacetylase Fluorometric
Assay Kit fU1k 5 Ppxt SIRTO ARG LR 5200, A6l
RFRHE 2.5 pl A 5OCE A TR S ) 22 ik
(0.1 mmol -L.™"), 2.5 wL. NAD(8 mmol -L.™"), 2.5 L
Developer, 2.5 pL 4] SIRT6 ( %5 140 BR4M) UL K
2.5 pL SIRT6 245 2% vhil . S48 20 m AR kil A6 &
Yy, A LU EE Jy 200 wmol - L7, 5 1A FR A
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B 25wl 25 50 BREUINA S AL & )
T, SRBR AR X 96 FLBHHE T . Z I RERARIY
F37 °C, 490 nm A, 530 nm KA T
B AL H

3 £R

3.1t B WEsite %

G IR EE A, ESI-MS: m/z 29[ M-H] ™ ;
"H-NMR (400 MHz, CD, OD) &: 9.81 ( 1H, s,
H-7'), 7.55 (1H, brs, H=2"), 7.42 (1H, brs,
H-6'), 6.97(1H, d, J=1.6 Hz, H2), 6.85(1H,
d, J=8.0, 1.6 Hz, H-6), 6.81(1H, d, J=8.0 Hz,
H-5), 5.69(1H, d, J=6.5 Hz, H-7), 3.89(2H,
d, J =5.9 Hz, H9), 3.96 (3H, s, 5'-OCH,),
3.85(3H, s, 3-OCH,), 3.64(1H, m, H-8), LI I
B A SCERIEEA 2, MO E A 1 AR .

AW 2: REEER, ESI-MS: m/z 345[M-H] ™ ;
'"H-NMR (400 MHz, CD,0D)§: 6.23(1H, d, J =
1.9 Hz, H3), 6.01 (1H, d, J=1.9 Hz, HS),
4.90 (1H, overlap, H-1"), 3.90 (1H, dd, J =
12.2, 1.5 Hz, Ha6'), 3.87 (3H, s, 7-OCH, ),
3.71(1H, dd, J=12.2, 4.8 Hz, Hb-6"), 3.30 ~
3.52 (4H, overlap, H-2', 3’, 4', 5); "C-NMR
(125 MHz, CD,0D)§: 98.7(C-1), 164.8(C-2),
96.6 (C-3), 165.0 (C4), 98.3 (C5), 161.2
(C-6), 172.0(C-7), 102.5(C-1"), 74.9(C-=2"),
78.0 (C-3"), 71.2 (C4'), 78.4 (C5"), 62.4
(C-6"), 52.6 (7-OMe) ., LA I %k #i Fi1 3C ik & 4% —
], HOEAS Y 2 R 4, 6- R LA HTR H K-
2-0-B-D-H#E BT

G 3: REEEIA, ESI-MS: m/z 177[M-H] " ;
'"H-NMR (400 MHz, CD,0D)§: 7.78 (1H, d, J =
9.4 Hz, H4), 6.94(1H, s, H-5), 6.75(1H, s,
H-8), 6.18(1H, d, J=9.4 Hz, H3); "C-NMR
(150 MHz, CD,0D)§: 164.3(C-2), 112.8(C-3),
146.1(C4), 112.5(C4a), 113.0(C-5), 144.6
(C-6), 152.1(C-7), 103.6(C-8), 150.5(C-8a),
DA B A Sc koot R AR — 5 e E e A 3

EW 4. W EEK, ESI-MS: m/z 325[M-H] ™ ;
"H-NMR (400 MHz, CD,0D)és: 7.73(1H, d, J =
15.8 Hz, H-7), 7.48 (2H, d, J =8.5 Hz, H-2,

H-6), 6.81(2H, d, J=8.5 Hz, H-3, H-5), 6.37
(1H, d, J=15.8 Hz, H-8), 5.57(1H, d, J=7.6 Hz,
H-1'), 3.85(1H, dd, J=12.2, 1.9 Hz, Ha6'),
3.69(1H, dd, J=12.2, 4.6 Hz, Hb-6"), 3.30 ~
3.48(4H, overlap, H-2", 3', 4", 5"), LI IR
SCHR BB SEA B B E S 4 IR R EER
P IR 2 W T

AW S WEEER, ESI-MS: m/z 193[M-H] ™ ;
'"H-NMR (400 MHz, CD,0D)§: 7.59(1H, d, J =
15.8 Hz, H-7), 7.18 (1H, d, J=2.0 Hz, H2),
7.06(1H, dd, J=8.2, 2.0 Hz, H-6), 6.81 (1H,
d, ] =82 Hz, H5), 6.31 (1H, d, J = 15.8 Hz,
H-8), 3.89(3H, s, 3-OCH,) ;" C-NMR (150 MHz,
CD,0D)§: 167.5(s, C9), 149.3(s, C-3), 147.8
(s, C4), 145.2(d, C7), 126.3(C-1), 123.4
(C-6), 115.2(C-5), 114.7(C8), 110.0(C-2),
55.6(3-0CH;) o LA k- %8 F SCikout B s A — 3
e A 5 h P ELR .

a6 R EEAR, ESI-MS: m/z 179[M-H] ™ ;
"H-NMR (400 MHz, CD,0D)§: 7.53(1H, d, J =
15.8 Hz, H-7), 7.04(1H, d, J=2.0 Hz, H2),
6.93(1H, dd, J=8.2, 2.0 Hz, H-6), 6.78 (1H,
d, J=8.2 Hz, H5), 6.22(1H, d, J=15.8 Hz, H-
8) o LALLM R scmiont A — 5 S s
6 Sy s AmnHERR .

EWT: W EER, ESI-MS: m/z 177[M-H] " ;
"H-NMR (400 MHz, CD,0D)§: 7.63(1H, d, J =
15.9 Hz, H-7), 7.47(2H, d, J =8.6 Hz, H=2,
H-6), 6.82(2H, d, J=8.6 Hz, H-3, H-5), 6.34
(1H, d, J =15.9 Hz, H8), 3.77 (3H, s, 4-
OCH, );"” C-NMR (150 MHz, CD, OD) §&: 172.2
(C9), 160.3 (C4), 1454 (C-7), 131.2(C-=2,
C-6), 128.5 (C-1), 117.1 (C-8), 114.9 ( C-3,
C-5), 56.3(4-0CHy) . LA %5dE Fn Sk x) BESEAR —
HU SR T o B R R R R

EW 8. AR, ESI-MS: m/z 163[M-H] ™ ;
'"H-NMR (400 MHz, CD,0D)é§: 7.55(2H, d, J =
8.6 Hz, H2, H-6), 6.90(2H, d, J=8.6 Hz, H-
3, H5), 7.62(1H, d, J=16.0 Hz, H-7), 6.34(1H,
d, J=16.0 Hz, H-8);”C-NMR (150 MHz, CD,0D)3§:
126.3 ( C-1), 130.0 (C2, C-6), 115.3 ( C-3,
C-5), 157.8 (C4), 145.2(C-7), 114.7 (C-8),
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167.5(C9) . LI ¥t Ansciik o) B seA —5"™ | ik
e G 8 Xt R I KR

G 9. IREAEAR, ESI-MS: m/z 20[M-H] ™ ;
'"H-NMR (400 MHz, CD,0D)§: 6.77(1H, d, J =
1.6 Hz, H2), 6.69 (1H, d, J=8.0 Hz, HS5),
6.62(1H, dd, J=8.0, 1.6 Hz, H-6), 3.84(3H,
s, 3-OCH,), 3.63(3H, s, 9-OCH;), 2.59(2H, t,
J=7.6 Hz, H-8), 2.87(2H, t, J=7.6 Hz, H-7),
PAE S sk A —5 ", e a9 o
ABTERIR R

ﬂﬁ%%lo: /ﬁ,ﬁf@ﬁ‘, ESI-MS m/z: 167[M'HJ_;
'"H-NMR (400 MHz, CD,0D)§: 7.44(1H, dd, J =
7.5, 1.6 Hz, H-6), 6.74(1H, d, J=7.5 Hz, H-5),
7.54(1H, d, J =1.6 Hz, H2), 3.85 (3H, s,
3-OCH, ) ;" C-NMR (150 MHz, CD,OD) §: 122.2
(C-1), 113.7(C2), 149.4(C-3), 147.6(C4),
114.8 (C-5), 123.9 (C-6), 171.2 (C-7), 56.1
(3-OCH;) o A1 %40 Fn STk X HR AR — 300, i
EEY 10 HERR

A IRBEAER, ESI-MS: m/z 153[M-H] ~;
'"H-NMR (400 MHz, CD,0D)§: 7.45(1H, d, J =
1.9 Hz, H2), 7.43 (1H, dd, J = 8.0, 1.9 Hz,
H6), 6.81 (1H, d, J =8.0 Hz, H-5);"” C-NMR
(150 MHz, CD,0D)§: 121.7(C-1), 122.5(C-2),
144.7 (C-3), 150.1 (C4), 114.3 (C-5), 116.3
(C-6), 168.8(C-7) o LA I B4l A0 STk XS fE HE A —
H, WHE A 11 N E LR .

Ew12: FEER, ESI-MS: m/z 137[M-H] ™ ;
"H-NMR (400 MHz, CD,0D)é&: 7.83(1H, d, J =
7.4 Hz, H2, H6), 6.76 (1H, d, J = 7.4 Hz,
H-3, H-5);" C-NMR (100 MHz, CD,0D)§: 128.0
(C-1), 132.4 (C2, C6), 115.4 (C3, C5),
161.3(C4), 171.2(C-7) o LA b Z 405 A SCHkoo) HE 3
A WO E LAY 12 XHERIEE R

AP 13 IRE AR, ESI-MS: m/z 137 [M-H]
"H-NMR (400 MHz, CD,0D)8: 9.69(1H, s, H-7),
7.30 (1H, dd, J =1.9 Hz, H-2), 7.28 (1H, d,
J=7.8, 1.9 Hz, H6), 6.91(1H, d, J=7.8 Hz,
H-5) . DSl Fscikon i A —30 | S b
G 13 Ry LAEE

e 14. Pk, ESI-MS m/z: 129[M-H] ~;
"H-NMR (400 MHz, DMSO-d,)8: 6.81(1H, d, J=
15.9 Hz, H-3), 6.76(1H, d, J=15.9 Hz, H-=2),
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3.79(3H, s, 1-OCH;) . L ESCH0 FISCHRON IREEA—
B, WA 14 9 (E) 2- Tl R
3.2 {EPEI

XL A RIS T — B AR AR ST I £
M BRMIC EE A TR, T
FRA G T AN 2 REME . AR A& B
KAFHE SIRTL % 1A Wt 16 38 2% A= W R 5 28 ad e
TP A oy B A €8, SIRTO 5@ o T 395 R 20
MR ek m et fe, hTaY 3 ~13 L
P LA S, L, FRATTO00 2 B 15 2
&Y 1 F12 $E47 T SIRTL Al SIRT6 {RSME P,
BRI, XML RBRIE . BT RR
PARCA S XU B, DRIk m LA AL G g
flafe Pyl e T sE 2 i Y oAl

4 SRSt

FRAAC BT KA A2 Tl , R B
O CEEAET S, HIR A BRI 5T ik
AR, FATARARE 5 8 15 2 /Y 14 A E &
Yy, ka1 ~4. 7. 9 14 S5 15 MR A
ferprEsiasl, BN S 1 A 2 kAT T hiEE
ZAHORHY SIRTL F1 SIRT6 (R HME MM, HEAAK T
AN ARSI, Al DATULH: Hp i A Al 5 ) nl fiE 2
Hyt2 i sEnl, (EMdt—212 4.
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