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BRI B ) 4 R € oy S AL P S BRI T S5 % 52 - SRA DPPH 1 ABTS JE#HTHUAAIE MERT A, pNPG LT o-
WA E AR . S8R AR 80% LB A AR B T 11 MEEY), /S E R 4-0-(1',3- A 5k
2-)- AR 9-O-B-D- A METF (1), BtfFF (2). 5,83 4-PU¥RILEEE] 7-O-p-D-AFEE (3). isomassonianoside B (4).
(O)-FEMFA g Z 9-O-p-D-H & HEEF (5). (7R,8S,7'S,8'R)-4,9,4',7"-tetrahydroxy-3,3"-dimethoxy-7,9"-epoxylignan 4-O-p-D-
glucopyranoside (6). #IA2Hy (7). #kFelEy (8). 5,6-dehydrosugiol methyl ether (9). isopimara-8,15-dien-7-one (10) #1 a-L-
A ClEE (1. &5 AW 1 k&Y, s e A Safesyd, 7 MG (4~7. 9~1D NEIRM
MFHEAE], 64 (4~6. 9~1D) NERXRMMMTERHEY HSE], 44 (5. 6. 10, 11 AFXMEEREYHER. (G
) 2~6 Ton il T —ERFUEALIEN::; 2 03 BoR T —E K o & REE B R 1 .

EHEIR: MU RNERT: AT A B (O)-FEMAEER 9-O-p-D- A AT a-L-BZENE OB o % & 05T R
i

FESES: R284.1 YRR : A NEHRES: 0253 - 2670(2020)03 - 0563 - 08

DOI: 10.7501/j.issn.0253-2670.2020.03.002

A new phenylpropanoid glycoside from leaves of Platycladus orientalis

WU Li-ping, YU Ya-rui, LIU Meng-ying, JIANG Hong-yu, ZHONG Si-yu, LI Ling-rui, LU Shi-hui, AN Meng-qi,
HUANG lJing
West China School of Pharmacy, Sichuan University, Chengdu 610041, China

Abstract: Objective To study the chemical constituents from the leaves of Platycladus orientalis, as well as their antioxidant and
a-glucosidase inhibitory activities. Methods The compounds were isolated and purified by silica gel, MCI, polyamide, and
prep-HPLC chromatography, their structures were elucidated by spectral analysis. DPPH and ABTS methods were used to study the
antioxidant activity, and pNPG method was used to study the a-glucosidase inhibitory activity. Results Eleven compounds (1—11)
were isolated from the 80% ethanol extract of the leaves of P. orientalis, and identified as 4-O-(1’,3’-dihydroxypropan-2'-yl)-
dihydroconiferyl alcohol 9-O-B-D-glucopyranoside (1), myricetrin (2), 5,8,3',4'-tetrahydroxy-flavone-7-O-p-D-xylopyranoside (3),
isomassonianoside B (4), (—)-isopramine 9'-O-B-D-glucopyranoside (5), (7R,8S,7'S,8'R)-4,9,4',7"-tetrahydroxy-3,3’-dimethoxy-
7,9"-epoxylignan 4-O-p-D-glucopyranoside (6), sugiol (7), totarol (8), 5,6-dehydrosugiol methyl ether (9), isopimara-8,15-dien-7-one
(10) and ethanol a-L-rhamnopyranoside (11). Conclusion Compound 1 is a new compound, named as platycloside A; In the known
compounds, seven compounds (4—7, 9—11) are isolated from this plant for the first time, six compounds (4—6, 9—11) are isolated
from the family Thujoideae for the first time, and four compounds (5, 6, 10, 11) are isolated from the family Cupresaceae for the first
time. The compounds 2—6 showed a degree of antioxidant activities. The compounds 2 and 3 showed the a-glucosidase inhibitory
activities.
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fl# Platycladus orientalis (Linn.) Franco Jy#fi
Bl (Cupressaceae) f#13FF} (Thujoideae) fll#/E
Platycladus Spach f84, &M WL H 2484,
BEFEE, SESHXIE A WEEERAE JylE
MEAEAL, o RSzl AT E A, )
MM R, ST, R T,
B, XER. % M EEE
T, eI R E R T O . R |
R 2 R S DR 2GR AR,
femt B b, SR PLR. L. PUREE.
PR PRSP Prergniafh . B A4
EhECF IR, BARBERT AL, Bk
SN s R S N i = N < 9 Tt i
RSy, HoZ DL ERSEARE H i Bea i 2 .,
{EMIAE I PR 25 2 R AN B . A T il — 28k
TUANAR RS 0T, AR A A iR A SR A
B, gk (A AR AN 2 R P AT T
WHot. RAEER. MCI. FEMEI R il % HPLC %%
T B 4 AR MR TH- 1) 80% £ B HRE B h 43 B 45 2
11 MeEY, Hid 1 ey, e R 4-0-
(13- HE Py k-2"-)- &R EE 9-O-B-D-7i % b
1 [4-0-(1',3"-dihydroxypropan-2'-yl)-dihydroconiferyl
alcohol 9-O-p-D-glucopyranoside], i 44 JuMIAA#
A (platycloside A). 2~11 AEFLEY, 3il%
E NI (myricetin, 2). 5,8,3',4'- VY ¥ 5 5
7-O-B-D-A ¥ H (5,8,3',4'-tetrahydroxy-flavone 7-O-
B-D-xylopyranoside, 3)- isomassonianoside B (4). (-)-
SEIEM ARG 2 9'-O-B-D-Hi & M [(—)-isopramine
9'-0-B-D-glucopyranoside, 5]. (7R,8S,7'S, 8R)-4,9.4',
7'-tetrahydroxy-3,3"-dimethoxy-7,9"-epoxylignan ~ 4-O-p-
D-glucopyranoside (6). #I#2% (sugiol, 7). Hkie
% (totarol, 8). 5,6-dehydrosugiol methyl ether (9).
isopimara-8,15-dien-7-one (10) 1 a-L-fZEHE £ BEEF
(ethanol a-L-rhamnopyranoside, 11). fEC.%&1ib &4
L, 7TAMEEY) (4~T7. 9~11) A IR MMIAAAE
YRR R, 61 (4~6. 9~11) A IR MMIAHITE
BHaE 55, 4 4 (5. 6. 10, 11 AH KM
FIEHEY 1S3 (LAY 2~6 Bonth T —E 1t
AATEME; 2 M 3 B T &M o & AT
i 7 o
1 UEEMH

Nicolet 6700 L4173t 6 E Tt (Termo Electron
Co., F[E); AmaZon SL Jiiit{% (Bruker Co., %

ED; Autopol VI H#JiE>tit (Rudolph Research
Analytical, JE[E); B UV-3600 KoM 6T
(S a, HAD:; Bruker AV-400 A% FL4RAX
(Bruker Co. £[E); GL-3000 ] £ e RBAH itk A%
(K&3EAT, |E); Spark 10 M 2 I BEMFLAR A I
1% (Tecan Co., Ffit); HECIEHEK GFosy FERL
G (100~200. 200~300 H, #HS#EL AR
#]); MCI (75~150 pm, HZA Mitsubishi 2A#]);
SIARIEFIA TMS (RS R E R ARG IR A FD;
1,1- 2K E-2- = fiH A Kk (DPPH, il sipkA1b
BHEAIRAR, #itS C10272195); 2,2-BEZE X (3-
CIEFE I IR-6- R) — %42k (ABTS, LB
THEMWHHHR AR AR, fit's F1813046); 4-iF
F IR H-o-D-H A M PE LT (pNPG, _LHERTR T 4
R HIRA R, #itS E1828029); o-fi % Hi
T (EBETEMREARAA, #5
L12J10Y92782); Fif-RighE ( EigRaHe T A AL A%
R ERAT, #it'S F1804019); L-Hiikiig (i
iR AFA R AR, #5 2018081501);
H AR A b4t

Mk LT 2018 4E 5 H 21 HIW H o E 2244
BN E A ERRAF, S0 KEER
24 5 bt S i U 4 e AR Platycladus orientalis
(Linn.) Franco i, FLiERR A (PO20180521) fR77
TV KLV 2R RIR A R
2 Rk
21 REHSHE

WA AR (5.5 kgD, H 80% £ FE [FIJi$2EL 3
K, BIR2h, GIFRBGH, W, IR &Y S
B3 RE (13ky). LEEEHCEERE,
GG MK 2 W CEEAR R BRI &R 50% ~
60%, FEAWIHiEE, BT (BREraR), JER
R IRAR 5, 198 ORI (115 kg). LIEEHRHL
Y (690 @), ARERHEEIE R, 8 H - B -
AK(10:1:0.7:1:0.4:1:01.2:1:01.1:
1:01. 0:1:0.1) BREESEML, 7 BoltEH6 40
[F 55, [T, 158) 4 NMsr (Fro1~4), Fr.l
(120 @) & RER A (i 73 B CAih BE-BS L 2058 1 - 0.
30:1.20:1,10:1.5:1,1:1.0:1, BAEs
5D, oy BRI G AR ERR 7, IR, #3515
RSy (Fr. 1-1~1-5), Fr. 1-1 (259) &REFK
FEOi%455] 9 (15 mg) 110 (20 mg); Fr. 1-2 (20
9 SREEERHEEESBLEY 7 (16 mg) 1 8
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(23 mg). Fr. 2 (150 @) &RERAEGERES 5, BER
CFg-FEE-K (10:1:0.5:1:0.1. 3:1:0.1.
1:1:01, 0:1:0) BREEGEM, 75BEIHEIH
RS, [FSCE I, 438 5 AN (Fr. 2-1~2-5),
Fr.2-2 (20 9) &R ERERFEAIEAT] 2 (40 mg);
Fr. 2-3 (40 @) SERAEEARE. MCIA: @ISR %
AR S RCHAR 15 5> 2455 1 (40 mg, te=45 min)
15 (60 mg, tg=55min); Fr.2-4 (25 @) ZhEHE
FEERE . MCI AT i 0 ) 4 SR v S50AH £ 1% 23 55
9% 4 (34 mg, t=35min). 6 (15 mg, t=40 min)
111 (30 mg, tg=42 min). Fr.3 (210 g) £&HEM
A B, BEEE O BE-FRE-K (10:1:0.5:1:
01.3:1:01.1:1:01.0:1:0) BAEEHENL,
oy BOUERFEG AR ERR 2, IR, 45920 5 AN
4y (Fr.3-1~3-5), Fr.3-2 (9.8 ¢) &AM
B, BERR 2 WE-HEE-K (5:1:04.3:1:01.1¢
1:01. 0:1:0) BEEEGEM, 70 BOEEHG FAHIA
By, 53 3 M (Fr. 3-2-1~3-2-3), Hirt Fr.
3-2-2 ForHr B A AR A 3 (30 mg).
22 IMEMNIEMSIE

A SZ56 % F DPPH A1 ABTS 1 Hi J437 Bigxd 43
BRI A 1~8 (HE 5 1~8) #HATHL A S
PRSI .
221 DPPH [ Hi3EiHEKREE DPPH bRt £ i)
22t FREL DPPH, FHIG/K LEEECH A% 1 mmol/L 1]
DPPH Bk, 4k Jo/K LK BER AR RERL 6.254
12.5. 25. 50. 100. 200. 400 pmol/L, 4> HJHx &k
F£ 1) DPPH ¥ 100 uL A 96 LAz, FHEEAR X
F 517 nm Kb ER LR (A {H. DL DPPH Rk
FERREAAAR (XD, A {ENPALKR (YD Ll bt il
2. VEEL A {H7E 0.800.02 i Tk N[ DPPH VTR

I3 SIFREL L-Ho oA I g At i 1~8, A 0.1 mL
DMSO A H.¥ fi, IFH JG/K S8 73l Be i sk 1
mmol/L I B, 4k S BRI B RY 6.25. 12.5. 25,
50. 100+ 200 umol/L [ BH 4% REFI ALK i i) £ B i
T o 3 SR A6 RN 25 (4K V3 100 .
96 FLARHT, B IMASZEKE ¥ DPPH ¥ 100 pL,
RAIFEIR TGRS 30 min 5, T 517 nm &
Afl, RRTEHA oKL DPPH 7))
BT 2 (TR B B AR 80, R IERAE
SPATIE 3 Ko FFHE AT L-PrdR I At i
1~8 I DPPH j&kg3e, it—PiH5H 1Cso fH-

DPPH JEBRE R = (A mesm— A i+ A s ) A s
2.2.2 ABTS [ HIEEREST  ABTS bRtk 210
Zxtfil: FREL ABTS AU BREREH, FH AL TR /K BC ik B2
29 7 mmol/L ) ABTS & F1 4.9 mmol/L )i i 2
BRIV, 2 PRI 10 mLYRA R, 506 il
XN 12 h, Bi43 3.5 mmol/L f¥] ABTS™ [ H 2 %
o U, FHZEE/KFMBERL 100, 150, 200.
250+ 300. 350 umol/L ¥4 5 HIFRUETR IR, 43 7 HL %
W) ABTS Bk 100 uL T 96 FLAH, A
100 pL ZKIRA G, BRI 6 min, FHEFARX
T 734 nm Kbl A{E. DL ABTS ™ RRitE iAW IR
NBEAERR (XD, AERYALRR (Y) ZilbrdEih 2.
IEHL A HAE 0.70£0.02 BTN ABTS FRUETS
TR PR SRR B

I AIFREL L-HUoR R AN A0 1~8, B 0.1 mL
DMSO i i A, FF FH 72818 7K 53 I Fe 1 a1 mmol/L
BRR, KB BRI RERL 6.25. 12,5, 25. 50.
100+ 200 pmol/L (1) H P X} BRI i R KT TR - 4
SV BB o) B A RRH 5 A it V9 100 pl 1 96 FL
B, S AINNSZER IR BRI ABTS ™ bRuEJE TR 100 pL,
TRA IR T RGP 6 min, T 734 nm &Li5E A
E, R AH GEEKER ABTS™ D FIBIM:
XTREZH CGZETRK B AR VA0 » B IRERAE AT
SE 3 . AR LR AR 1~8
1) ABTS J5FRZ, #E—P 1T 1Cs fH

ABTS JEFEHR = (A mrum—A pns T A wa)lA mran
23 o-BEHEEEEIHELEMEY

53 PRS- A CBH A% BED R &4 1~
10 (fEik5h 1~10), 1 0.1 mL DMSO {if H % fi#,
I FH pH 6.8 [ R 2% 1 9 43 99 i 1] Ji% 2 mmol/L
(RREVR, 4k 252 FH T IR 2 I R0 44 O A 56 HE A Rt 4k
BEE R B % 6.25. 12.5. 25. 50, 100. 200 umol/L
(I o 3 i) B BH A 6 HECRO (8 R 50 pl T
96 FLA 1, M 5 mmol/L ) pNPG & 50 pL &
45, 37 CH#EAE 5min; JIA 0.6 U/mL (1) o-F %]
PEF R S0 uL, 37 CH¥E 30 min 5, fIA 1
mol/L ) Na,CO3 VAT 50 uL £ 1k M . T 405 nm
A E A . HERE AN (BERRE MR A o-F
HPEF VAR R R (BEER 2 M i & R
e IR WD o BRIREEAEPATINE 3 K. HiE A
T 55 B YRR AT AR S 1~ 10 1) o 5 R
fil%, 515 1Cs fH

o] 260 BT BT ) 2R = (A s — A g A 20 )/A e
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3.1 HMEE

& 1. ABEERMA; [o]f -16.3° (c
0.202, MeOH); HR-ESI-MS % Hivf 7y 1 B 1k
m/z 441.173 8 [M+Na]" (it 5 {4 441.173 7,
CioH3oNaOy ), HisE H 3T N CioHz0010, AL
R 5. UV Aot (loge): 229 (3.4); IR v, (cm™Y):
3363 (-OH), 2 922, 2 859 (-CH,-), 1 654, 1 511, 1 464
(). IR UV AT IR BdaderR 1 H R & 2k
MZEFF . 'H-NMR (400 MHz, CD,0D) ¥l (% 1)
VIR T LA ABX G RGMRART55 [on 7.00
(1H, d, J = 8.2 Hz), 6.90 (1H, d, J = 1.9 Hz) #16.78
(1H, dd, J = 8.2, 1.9 Hz)], #&m 1 IEH&H LA
1,2,4-=HURI; WoR1 2 AR HEAGES
[0n 1.91 (2H, m) H12.67 (2H,t,J = 7.5 Hz)] 114
SEIUCE FIEES [043.57 (1H, dt, J=9.8,6.4

x1 LAY 1H NMR #4E (400/100 MHz, methanol-d,)
Table 1 NMR spectral data of compound 1 (400/100 MHz,
methanol-d,)

AL n e DEPT

1 — 137.9 C

2 6.90 (d, J=1.9 Hz) 114.0 CH
3 — 151.2 C

4 — 146.3 C

5 7.00 (d, J=8.2Hz) 118.2 CH
6 6.78 (dd, J =8.2, 1.9 Hz) 122.1 CH
7 2.67 (t,J=7.6 Hz) 324 CH,
8 1.91 (m) 325 CH,
9 3.57 (dt, J =9.8, 6.4 Hz) 70.3 CH,

3.92 (m)
1 3.77 (d, J=5.0 Hz)* 61.7 CH,
2’ 4.22 (9, J =5.0 Hz) 82.4 CH
3’ 3.76 (d, J=5.0 Hz)? 61.7 CH,
-OCH;  3.85(9) 56.6 CH;
Glc-1"  4.30(d,J=7.9 Hz) 104.1 CH
Glc-2" 3.23(dd,J=9.1,7.9 Hz) 74.8 CH
Glc-3”  3.33 (overlapped) 77.6 CH
Glc-4"  3.35 (overlapped) 71.3 CH
Gle-5"  3.41(m) 779 CH
Glc-6" 3.69 (dd, J =12.0, 5.0 Hz) 62.4 CH,
3.88 (dd, J = 12.0, 2.0 Hz)
RCE L) =R S

®assignments are interchangeable

Hz), 3.92 (1H, m)], &7~ 1 S5 h RS 14> P Bk
CERI B 1 TH-NMR S OE BoR 7 1 b
ZUE5 [04 4.30 (1H, d, J = 7.9 Hz) kR HAMS
=5 [043.88 (1H, dd, J = 12.0, 2.0 Hz), 3.69 (1H,
dd, J = 12.0, 5.0 Hz), 3.41 (1H, m), 3.35 (1H,
overlapped), 3.33 (1H, overlapped) #13.23 (1H, dd,
J =91, 79 H2)], ¥R 1 IEEMFIENSH 1A H
WL, ZxA BIREdRE, HEW 1 RORRN R T RS
. 7611 TH-NMR i, SR mTWIEE ) 2 414 A
R HFREAES [04 3.77 (2H, d, J = 5.0 Hz), 3.76
(2H, d, J = 5.0 Hz)] 1 1 HEEBRKHFREEAES
[6n 4.22 (1H, q, J=5.0 H2)], L v 1 HHEEEAF S
[6n 3.85 (3H, )], #E~ 1 WL NIESH 1M H
A LA

BC-NMR (100 MHz, CD;0OD) 454 DEPT iif
(£ D FLERA 19 M5, Hd 6 Mgk, 2
AR R ik 3 AP S F S 1S ST
Fefk. 1ANHAFERDL K 6 MHEEIRIE 5 .

7E 1 ) HMBC 15 Bl rh, W LA SE S i T e f8
FFE: Oy 2.67 (2H, t, J = 7.5 Hz, H-7) 5 ¢ 137.9
(C-1). 114.0 (C-2). 122.1(C-6). 32.5(C-8) #170.3
(C-9), 6 1.91 (2H, m, H-8) 5 ¢ 32.4 (C-7). 70.3
(C-9) #1137.9 (C-1), oy 3.85 (3H, s, OCHs) 5 d¢
151.2 (C-3) LA 6y 4.22 (1H, m, H-2") 5 §¢ 146.3
(C-4), UFBH 1 MRESE:  BOETEPREE C-1 |, HI%
FIEERIS C-3 |, HiZE B 2-OH 57%3F C-4
FHECE 1.1 1) IR NMR 385 5 2 RIER (7R,8R)
4,7,9-trihydroxy-3,3'-dimethoxy-threo8-O-B-D-gluco-
pyranoside (A) OF1 ampelopsisrhamnoside (B) !
AT 15 A L 11 NMR EdiE shdib 1
ANHAEEEA 1 AMRERACEIME 5, HRmHds 5t
A=, FR 1Al RER D 1 NHEIER 1 AR
RRIEIR IR T 2 AR . 32—t i il 1
ff) C-2' (dc 82.4) 5 C-3' (d¢c 61.7) LA RAE HIHE
A=Y (6c 87.8 M1 74.2), iFH 1 K&kt C-3
o R AR BRI 2R3 0. ¥ 15 B Wi, BR T
1 (IR 4 A 7T C-9 £ *H-. C-NMR #(##
5 B EAFES, HABKREA—F, 2R 1A
H5 B HFAME uEM, BN 4-0-(1,3- %N
Be-2-)- AR, (HPE R

¥ 1 FATRR KA, BOK AR A 60 2 T R o it
1T R Rk b ORI =S k- HiE-/K 3 -
2:01; BEF: o-ZEM-IRIER), R TR 1K
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OH
T
»
OH
o OH 4.0 pe
O
g 1
HO— o Y 3 OCH;

1

OH
C
. \/\C@fy o
HO NS N
H@) OCHj
S

HMBC (H—=C)

1 &EaY 1 mEaFIEE HMBC HX
Fig. 1 Structure and key HMBC correlations of compound 1

PR LS R A B R 1 RE (BRI — S B
A, R 1 E5Rg R R R AT . AR Rk
ORI EL, A A, BE 1R A R4
ST D-R . MRS 119 TH-NMR 3, B 5L A
{55 [044.30 (1H, d, J=7.9 Hz)] HIMBEEHEC N 7.9
Hz, o H A0 10 vit SE B (0 AR X A B A B A B

HMBC i+, oy 4.30 (1H, d, J = 7.9 Hz, Glc-
H-1) 5 dc 70.3 (C-9) fFIEZMEMS, #E—BHiiE
B-D-Hi %1 B NOERAEFE G C-9. 25 1, 1 L5 M
FEN 4-0-(1,3- 2 FE-2-)- A A kalE 9-O-B-D-
BER . 2%, &Y 1 NEEY, mah
l#aHF A (platycloside A). F|HETNIE, CRIA
H M BURIE RN E2R AU 4 4, il
AR 5 MR EY).

&Y 2. #EmA; 'H-NMR (400 MHz,
DMSO-dg) J: 12.68 (1H, s, 5-OH), 10.88 (1H, s,
7-OH), 9.27 (2H, s, 3/, 5'-OH), 8.89 (1H, s, 4"-OH),
6.88 (2H, s, H-2', 6), 6.37 (1H, d, J = 2.0 Hz, H-6),
6.20 (1H, d, J = 2.0 Hz, H-8), 5.19 (1H, brs, Rha-H-1),
3.98 (1H, m, Rha-H-5), 3.55 (1H, m, Rha-H-3), 3.17
(2H, m, Rha-H-2, 4), 0.84 (3H, d, J = 6.2 Hz,
Rha-H-6 ); *C-NMR (100 MHz, DMSO-d¢) §: 177.8
(C-4), 164.2 (C-7), 161.3 (C-5), 157.5 (C-9), 156.4
(C-2), 145.8 (C-3', 5"), 136.5 (C-4"), 134.3 (C-3),
119.6 (C-1'), 107.9 (C-2, 6", 104.1 (C-10), 101.9
(Rha-C-1), 98.7 (C-6), 93.5 (C-8), 71.3 (Rha-C-3),
70.6 (Rha-C-2), 70.4 (Rha-C-4), 70.0 (Rha-C-5), 17.6
(Rha-C-6). LA NMR %45 5 SCRRRIE 4045 56 A
—FMPL s e A 2 A

&Y 3. B AE; 'H-NMR (400 MHz,
DMSO-dg) &: 12.38, 9.94, 9.47, 8.68 (% 1H, s, 5, 8, 3/,
4'-OH), 7.49 (1H, d, J = 1.9 Hz, H-2"), 7.47 (1H, dd,
J =83, 1.9 Hz, H-6'), 6.91 (1H, d, J = 8.3 Hz, H-5"),
6.72 (1H, s, H-3), 6.56 (1H, s, H-6), 4.96 (1H, d, J =

7.5 Hz, Xyl-H-1), 3.80 (1H, m, Xyl-H-5a), 3.38 (1H,
m, Xyl-H-4), 3.37 (1H, m, Xyl-H-5b), 3.36 (1H, m,
Xyl-H-2), 3.31 (1H, m, Xyl-H-3);: *C-NMR (100
MHz, DMSO-ds) &: 182.7 (C-4), 164.7 (C-2), 152.7
(C-5), 151.4 (C-7), 150.3 (C-4"), 146.2 (C-3"), 144.9
(C-9), 127.5 (C-8), 122.1 (C-1"), 119.7 (C-6"), 116.5
(C-2"), 114.0 (C-5), 105.7 (C-10), 103.1 (C-3), 102.1
(Xyl-C-1), 98.9 (C-6), 76.1 (Xyl-C-3), 73.5 (Xyl-C-2),
69.8 (Xyl-C-4), 66.2 (Xyl-C-5). LL_I=- NMR %4 53¢
RRIROE 1B A — Y, M et A 3 N
5,8,3"4"- VU2 Bk i 7-O-B-D-AHEH -

& 4. ABTEERER; [o]f —142.5° (c
0.208, MeOH); *H-NMR (400 MHz, CD;0D) 6: 7.10
(1H, d, J = 8.3 Hz, H-5), 7.06 (1H, d, J = 2.0 Hz, H-
2), 6.94 (1H, dd, J = 8.3, 2.0 Hz, H-6), 6.62 (1H, s, H-
6), 6.61 (1H, s, H-2"), 5.57 (1H, d, J = 5.5 Hz, H-7),
5.36 (1H, brs, Rha-H-1), 4.10 (1H, brs, Rha-H-2), 3.91
(1H, m, Rha-H-3), 3.87 (1H, m, Rha-H-5), 3.84 (1H,
m, H-9a), 3.81 (3H, s, 3-OCHs), 3.78 (1H, m, H-9b),
3.56 (2H, t, J = 6.5 Hz, H-9"), 3.47 (1H, m, H-8), 3.45
(1H, m, Rha-H-4), 2.55 (2H, m, H-7"), 1.79 (2H, m, H-
8), 1.22 (3H, d, J = 6.2 Hz, Rha-H-6); **C-NMR (100
MHz, CDsOD) §: 151.7 (C-3), 146.2 (C-4), 146.1
(C-4"), 141.5 (C-5'), 139.0 (C-1), 137.0 (C-3'), 129.4
(C-17), 119.4 (C-5), 119.1 (C-6), 117.0 (C-2'), 116.9
(C-6"), 111.1 (C-2), 101.1 (Rha-C-1), 88.1 (C-7), 73.6
(Rha-C-4), 72.0 (Rha-C-2), 71.8 (Rha-C-3), 70.7
(Rha-C-5), 65.0 (C-9), 62.2 (C-9'), 56.6 (3-OCHj),
55.6 (C-8), 35.5 (C-8'), 32.5 (C-7'), 17.9 (Rha-C-6).
LL_E NMR ¥4 5 SCik 8 it Bops S A — 5,
W% AL S 4 9 isomassonianoside B.

WEY 5. HOLELEE; [ay —38.45° (¢
0.366, MeOH); 'H-NMR (400 MHz, CD;0D) 6: 6.76
(1H, d, J = 8.0 Hz, H-5"), 6.70 (1H, d, J = 2.0 Hz, H-
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2'), 6.66 (1H, s, H-2), 6.64 (1H, dd, J = 8.0, 2.0 Hz, H-
6'), 6.18 (1H, s, H-5), 3.79, 3.81 (% 3H, s, 3,
3-OCHs), 3.80 (1H, m, H-9b), 3.78 (1H, m, H-9'b),
3.75 (1H, d, J = 2.4 Hz, H-7), 3.72 (1H, m, H-9a),
3.66 (1H, m, H-9"a), 2.89 (1H, m, H-7a), 2.75 (1H, m,
H-7b), 1.97 (2H, m, H-8, 8), 4.05 (1H, d, J = 7.8 Hz,
Glc-H-1); ®*C-NMR (100 MHz, CD;OD) &: 148.9
(C-3"), 147.2 (C-3), 146.0 (C-4'), 145.3 (C-4), 138.7
(C-1"), 133.7 (C-6), 129.2 (C-1), 123.4 (C-6'), 117.4
(C-5), 116.1 (C-5'), 114.0 (C-2"), 112.4 (C-2), 103.8
(Gle-C-1), 78.2 (Glc-C-3), 77.8 (Glc-C-5), 75.0 (Glc-
C-2), 71.3 (Glc-C-4), 70.6 (C-9'), 65.4 (C-9), 62.4
(Glc-C-6), 56.5, 56.4 (3, 3'-OCHs), 48.5 (C-7'), 45.3
(C-8"), 41.1 (C-8), 33.6 (C-7). LA_. NMR % 5 ik
B m R A -8, A 5 N (-
FEIEHFARER 9'-O-p-D-Hi &t -

&Y 6: wOTEREE; [0]f —8.32° (¢
0.288, MeOH): *H-NMR (400 MHz, CD,0D) &: 7.11
(1H, d, J = 8.3 Hz, H-5), 6.97 (1H, d, J = 1.9 Hz, H-2),
6.94 (1H, dd, J = 8.3, 1.9 Hz, H-6), 6.86 (1H, d, J =
2.0 Hz, H-2"), 6.80 (1H, d, J = 8.0 Hz, H-5"), 6.78 (1H,
dd, J = 8.0, 2.0 Hz, H-6"), 4.63 (1H, d, J = 7.5 Hz, H-
7), 455 (1H, d, J = 8.4 Hz, H-7"), 425 (1H, dd, J =
9.0, 4.2 Hz, H-9'b), 3.94 (1H, m, H-9'a), 3.89 (1H, m,
H-9b), 3.84, 3.85 (4% 3H, s, 3, 3-OCH3), 3.29 (1H, m,
H-9a), 2.57 (1H, m, H-8"), 1.88 (1H, m, H-8), 4.91
(1H, d, J = 7.5 Hz, Glc-H-1); *C-NMR (100 MHz,
CD;0D) §: 150.3 (C-3), 148.9 (C-3'), 147.1 (C-4"),
146.8 (C-4), 139.2 (C-1), 134.5 (C-1'), 120.7 (C-6),
120.1 (C-6), 117.1 (C-5), 116.0 (C-5"), 121.1 (C-2),
111.2 (C-2'), 102.5 (Glc-C-1), 84.8 (C-7), 77.9 (Glc-
C-5), 77.4 (Glc-C-3), 76.1 (C-7), 74.6 (Glc-C-2), 71.2
(C-9"), 71.1 (Gle-C-4), 62.2 (C-9), 62.0 (Glc-C-6),
56.7, 56.6 (3, 3’-OCHs), 53.3 (C-8), 50.4 (C-8'). L\ I
NMR $dfs 5 STk I Bod S A — 3P0, %
&) 6 N (7R,8S,7'S,8'R)-4,9,4',7"-tetrahydroxy-3,3'-
dimethoxy-7,9"-epoxylignan4-O-B-D-glucopyranoside .

WEY 7. TEEARFA; 'H-NMR (400 MHz,
DMSO-ds) 6: 10.28 (1H, s, 12-OH), 7.65 (1H, s,
H-14), 6.76 (1H, s, H-11), 3.13 (1H, sept, J = 7.0 Hz,
H-15), 2.50 (2H, m, H-6), 2.15 (1H, d, J = 12.7 Hz,
H-1a), 1.74 (2H, m, H-2a, 5), 1.61 (1H, m, H-2b), 1.42
(2H, m, H-3a, 1b), 1.25 (1H, m, H-3b), 1.16 (3H, d,

J = 6.8 Hz, H-16), 1.15 (3H, s, H-20), 1.13 (3H, d, J =
7.0 Hz, H-17), 0.94 (3H, s, H-19), 0.88 (3H, s, H-18):
BC-NMR (100 MHz, DMSO-ds) 6: 196.5 (C-7), 160.1
(C-12), 155.8 (C-9), 132.5 (C-13), 125.0 (C-14), 122.5
(C-8), 109.3 (C-11), 49.1 (C-5), 40.8 (C-3), 37.5
(C-10), 37.4 (C-1), 355 (C-6), 32.9 (C-4), 32.3
(C-18), 26.0 (C-15), 23.0 (C-20), 22.4 (C-19), 22.2
(C-16), 21.1 (C-17), 18.5 (C-2). bA_E NMR %# 5
SCHRIRE B A 5P, et e T N
IRATR

WEY 8: FEE AR A 'H-NMR (400 MHz,
CDCls) §: 6.99 (1H, d, J = 8.5 Hz, H-11), 6.50 (1H, d,
J =85 Hz, H-12), 4.45 (1H, s, 13-OH), 3.29 (1H, m,
H-15), 2.94 (1H, dd, J = 17.1, 6.8 Hz, H-7a), 2.75
(1H, ddd, J = 17.1, 7.8, 6.8 Hz, H-7b), 2.22 (1H, brd,
J = 12.7 Hz, H-1a), 1.91 (1H, dd, J = 13.3, 7.8 Hz,
H-6a), 1.56~1.74 (3H, m, H-6b, 2), 1.45 (1H, m,
H-3a), 1.35 (3H, d, J = 7.1 Hz, H-16), 1.34 (3H, d, J =
7.1 Hz, H-17), 1.19~1.30 (3H, m, H-1b, 3b, 5), 1.17
(3H, s, H-18), 0.94 (3H, s, H-19), 0.91 (3H, s, H-20);
BC-NMR (100 MHz, CDCl;) 6: 152.0 (C-13), 143.2
(C-9), 134.0 (C-8), 131.0 (C-14), 123.0 (C-11), 114.3
(C-12), 49.6 (C-5), 41.6 (C-3), 39.6 (C-1), 37.7
(C-10), 33.3 (C-4), 33.2 (C-18), 28.8 (C-7), 27.2
(C-15), 25.2 (C-20), 21.6 (C-19), 20.4 (C-16), 20.4
(C-17), 19.5 (C-2), 19.4 (C-6). LA _E NMR % 55 ¢
B HRE BBt S A — 3P, s A 8 Juhk
FEW -

&Y 9: FEEARA; 'H-NMR (400 MHz,
CDCls) §: 7.98 (1H, s, H-14), 6.85 (1H, s, H-11), 6.46
(1H, s, H-6), 3.90 (3H, s, -OCH3), 3.28 (1H, sept, J =
6.9 Hz, H-15), 2.44 (1H, dd, J = 12.6, 4.0 Hz, H-1b),
1.76~1.61 (4H, m, H-2, 3), 1.52 (3H, s, H-20), 1.42
(1H, dd, J = 13.3, 4.0 Hz, 1-Ha), 1.35 (3H, s, H-19),
1.26 (3H, s, H-18), 1.25 (3H, d, J = 6.9 Hz, H-17),
1.22 (3H, d, J = 6.9 Hz, H-16); "*C-NMR (100 MHz,
CDCl3) 6: 185.2 (C-7), 172.7 (C-5), 160.8 (C-12),
153.8 (C-9), 136.0 (C-13), 124.6 (C-14), 124.1 (C-6),
123.6 (C-8), 105.6 (C-11), 55.4 (-OCHj3), 41.4 (C-10),
40.3 (C-3), 37.9 (C-1), 37.5 (C-4), 32.7 (C-19), 32.5
(C-18), 29.2 (C-20), 26.7 (C-15), 22.6 (C-17), 22.4
(C-16), 18.7 (C-2). LL_E NMR #¥iE 5 kiR i 1%
iR A — 3P, s 2 LA 9 5,6-dehydrosugiol
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methyl ether.

WA 10: AEE AR A 'H-NMR (400 MHz,
CDCls) 6: 5.66 (1H, dd, J = 17.5, 10.8 Hz, H-15), 4.92
(1H, dd, J = 10.8, 1.1 Hz, H-16a), 4.82 (1H, dd, J =
17.5, 1.1 Hz, H-16b), 2.47 (1H, dd, J = 17.7, 3.9 Hz,
H-6a), 2.34 (1H, overlapped, H-6b), 2.29 (1H,
overlapped, H-14a), 2.19~2.15 (2H, m, H-11), 2.00
(1H, dqg, J = 17.5, 2.5 Hz, H-14b), 1.07 (3H, s, H-20),
0.98 (3H, s, H-18), 0.90 (3H, s, H-17), 0.86 (3H, s, H-
19); C-NMR (100 MHz, CDCl3) §: 200.1 (C-7),
166.0 (C-9), 145.2 (C-15), 128.7 (C-8), 111.5 (C-16),
50.1 (C-5), 41.1 (C-3), 39.7 (C-10), 35.4 (C-1), 35.3
(C-6), 34.4 (C-13), 33.7 (C-12), 33.4 (C-14), 33.1
(C-4), 32.4 (C-18), 28.0 (C-17), 22.9 (C-11), 21.3
(C-19), 18.5 (C-2), 17.8 (C-20). LAk NMR ¥i#i 53¢
RRIRGE 1R S A — 322, w e b & 10
isopimara-8,15-dien-7-one.

A 11: A AR A "H-NMR (400 MHz,
CD;0OD) §: 4.68 (1H, d, J = 1.5 Hz, Rha-H-1), 3.77
(1H, m, Rha-H-2), 3.72 (1H, m, H-1a), 3.62 (1H, m,
Rha-H-3), 3.57 (1H, m, Rha-H-5), 3.47 (1H, m, H-1b),
3.35 (1H, m, Rha-H-4), 1.26 (3H, d, J = 6.2 Hz,
Rha-H-6), 1.21 (3H, t, J = 7.0 Hz, H-2); *C-NMR
(100 MHz, CD;0D) ¢: 101.4 (Rha-C-1), 73.9 (Rha-C-
4), 72.4 (Rha-C-3), 72.3 (Rha-C-2), 69.7 (Rha-C-5),
63.8 (C-1), 18.1 (Rha-C-6), 15.5 (C-2). LA . NMR %t
i 5 ocikiE  EE A BT, s s 1
N o-L- B2 HE OWEE .

32 MEMNWEMER
3.2.1 DPPH #ll ABTS" VA S 361 B A o

(1) DPPH R SREKRFER#E: DPPH VK
1 AE (V) 5IRE (X BIFHK T2 Y=0.004 2
X+0.067 4, r*=0.999 8, DPPH ¥AE 6.25~200
umol/L I FEE 3G Bl A 2 ok & R 47 . A B 7E 0.80£0.02
it BT R Ay Bl DPPH VAR, #hff 5 DPPH
TR SEIH EE N 174.4 pmol/L.

(2) ABTS™ IR LIV IR 2 : ABTS Vil
A (V) 5IRE (XO ZIFIHKTREN Y=
0.002 5 X-+0.019 4, r*=0.999 7, ABTS VAWK
100~350 pmol/L & FE VG N 1k R R i . A fHAE
0.70+0.02 I} st Bk FE N #5id ABTS™ IRTRIEE
HURf e ABTS™ I I S50k B A 272 umol/L.
322 PrEMIEMENELSR X L-Puisim

R AR 5 1~8 1) DPPH Ml ABTS SZig 45 5 I,
%2,

M 2 il LUE (A 1 5 it & (T,
8) JG DPPH Il ABTS H HiZ&iEFRiG1; 3 ) DPPH
H B IERE R T LR g, 2 #1 5 1) DPPH
HHEEREMES L-huR e, 2. 3 1 6 11
ABTS H HIEERRIEER T L-PrdR Mg ; 5 (1) ABTS
H HEERRIEES LU IR 2
33 o-EEEEEAIGIEENESE R

I Xof PR BT = I8 B R A i 1~10 1) - 26 M
RN 5 R0 25 R LK 3.

2 LEW1I-8HIMEMLENE (X£s,n=3)
Table 2 Antioxidant activity of compounds 1—8 (X =s,n=3)

ICso/(umol-LY)

wEaEw
DPPH ABTS
1 NA >200
2 29.9840.19 16.02+0.21
3 21.50+0.25 13.78+0.21
4 66.1940.99 32.25+0.23
5 29.1340.87 26.3740.26
6 64.38+0.78 20.0540.23
7 >200 >200
8 >200 >200
L-HidA Mg 30.56+1.11 26.45+0.83
NA-TC i

NA-no activity

®3 UEPI~108 o-BEPEHBERMIHIEMS (X £5,n=23)
Table 3 Inhibition activity of compounds 1— 10 on
a-glucosidase (X =s,n=3)

A 1Cs/(umol-L ™Y & ICso/(umol-L ™)
1 >100 7 NA
2 97.35+0.18 | 8 NA
3 56.27+£0.13 | 9 >100
4 NA 10 >100
5 NA (1% NM
6 NA

NA-TGHEME  NM-R I
NA-no activity; NM-not measured
M 3 ATLUE B &) 1ORE R (4~
6) FImERMEY) (T~10) RERILH o-H £ HEF
B R FmEIEE, DOTERE R EY) (2. 3) Af—
SE [ o AT HF B AR, (R0 B X
I R SR P 12 R



+570 « ¢ &% Chinese Traditional and Herbal Drugs %551 % %5 33 202042 A
SE Lk flavonoid rhamnosides from Rhododendron
[1] WangY Z, Tang C P, Ke C Q, et al. Diterpenoids from the mucronulatum for albiflorum and their inhibitory

(2]

(3]

[4]

5]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

pericarp of Platycladus orientalis [J]. Phytochemistry,
2008, 69(2): 518-526.

O, REEE, DLEAR, SR DA R R O )
Br [3]. HEWF5E 5 R, 2009, 21(2): 258-259.
WRM%or, HoRE, Db, & AR iy, A
W L e ke DhRERIE Fe Rt e [9]. b B AR A BRI,
2010, 29(3): 1-5.

WS, AR, AT i SR S o B R 28R 2K 4 5
MR EFRAERE [0 P HZ, 2012, 43(8):
1641-1646.

Shi J X, Li Y H, Wang X, et al. A new diterpenoid from
the leaves of Platycladus orientalis [J]. J Asian Nat Prods
Res, 2018, 20(11): 1075-1080.

FERE. ARIET ARSI 1> B AL 558 SR
5L [D]. )N SR KA, 2018,

TR, BRSO E AL 27 By P A s LT
Jt [D]. I TR KA, 2015.

REAE, MIRHF, BRIKCE, & RIS o
] ] R ET S R RO AR R [J]. MR, 2018,
32(1): 70-77.

TR, KA, AR, SE. SR A B AL
B B o A BE BRI EE MEAT S (3] AR EIR,
2014, 12: 148-155.

Noriko M, Masao K. Neolignan glycosides from the
leaves of Lonicera gracilipes var. glandulosa Maxim. [J].
Chem Pharm Bull, 1996, 44(9): 1676-1679.

Inada A, Nakamura Y, Konishi M, et al. A new ionone
glucoside and a new phenylpropanoid rhamnoside
from stems of Ampelopsis brevipedunculata (Maxim.)
Trautv [J]. Chem Pharm Bull, 1991, 39(9): 2437-2439.
Matsuda N, Kikuchi M. Studies on the constituents of
Lonicera species. XIl. On the constituents of the leaves of
Lonicera gracilipes var. glandulosa Maxim [J]. Annual
Rep Tohoku Coll Pharm, 1996, 43: 75-78.

Kouno I, Yanagida Y, Shimono S, et al. Phenylpropanoids
from the barks of Illicium difengpi [J]. Chem Pharm Bull,
1992, 40(9): 2461-2464.

W7, ke, EEH, F BN
[3]. HEIsLEE Jr7AE 4 &, 2014, 20(19): 109-111.

Mok S Y, Lee S. ldentification of flavonoids and

[16]

[17]

(18]

(19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

activities against aldose reductase [J]. Food Chem, 2013,
136(2): 969-974.

B H W, R, A HEEREM AL
[B]. TREZG2EI &, 2008, 43(19): 1461-1463.

He W J, Fu Z H, Han H J, et al. Benzoic acid
allopyranosides and lignan glycosides from the twigs of
Keteleeria evelyniana [J]. Zeitschrift Naturforschung B,
2011, 66(7): 733-739.

Zhang Z Z, Elsohly H N, Li X C. Phenolic compounds
from Nymphaea odorata [J]. J Nat Prods, 2003, 60(4):
548-550.

Wang M F, Li J G, Meera R, et al. Antioxidative phenolic
compounds from Sage (Salvia officinalis) [J]. J Agric
Food Chem, 1998, 46: 4869-4873.

Mai N T, Cuc N T, Tua Anh H L, et al. Two new guaiane
sesquiterpenes from Datura metel L. with anti-inflammatory
activity [J]. Phytochem Lett, 2017, 19: 231-236.

Yang Y N, Huang X Y, Feng Z M, et al. Hepatoprotective
activity of twelve novel 7’-hydroxy lignan glucosides
from Arctii Fructus [J]. J Agric Food Chem, 2014,
62(37): 9095-9102.

Weng Y M, Yu X, Li J, et al. Abietane diterpenoids from
Lycopodium complanatum [J]. Fitoterapia, 2018, 128:
135-141.

Ying B P, Kubo I. Complete 'H and “C NMR
assignments of totarol and its
Phymchemistry, 1991, 30(6): 1951-1955.
Kuo Y H, Yu M T. Dehydroabietane diterpenes from

derivatives  [J].

Juniperus formosana Hay. var. concolor Hay. [J].
Phytochemistry, 1996, 42(3): 779-781.

Elsa M, Guajardo T, Elda G L, et al. Parryin, a diterpene
with a tricyclic 6-7-5-ring system from Salvia parryi [J].
Phytochemistry, 1997, 45(2): 387-390.

Mauro S N, Fernando B D C, Reto B, et al. Ent-pimarane
and ent-kaurane diterpenes from Aldama discolor
(Asteraceae) and their antiprotozoal
Molecules, 2016, 21(9): 1237-1250.

Qiu Y K, Zhao Y Y, Dou D Q, et al. Two new a-pyrones
and other components from the cladodes of Opuntia
dillenii [J]. Arch Pharm Res, 2007, 30(6): 665-669.

activity  [J].



