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Abstract: Objective This study aimed to isolate and identify the chemical constituents from the ethyl acetate fraction (EA) of Coptis
deltoidea, and preliminarily screen their hypoglycemic activity using in vitro models, so as to provide a basis for the resource utilization
of C. deltoidea and the development of new hypoglycemic drugs. Methods Solvent extraction, silica gel column chromatography,
and other methods were employed for the separation and purification of chemical constituents. Modern spectroscopic techniques were
used to identify the structures of the isolated compounds. The hypoglycemic activity of the monomeric compounds was evaluated

through two in vitro models: the protein tyrosine phosphatase 1B (PTP1B) enzyme activity inhibition assay and the high glucose-
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induced insulin-resistant HepG2 cell model (IR-HepG2). Results A total of 26 compounds were isolated and identified from the ethyl
acetate fraction, which are as follows: noroxyhyhydrastinine (1), 6,7-methylenedioxy-1(2H)-isoquinolinone (2), thalifoline (3),
corydine (4), 3,4-dihydro-(4’,5'-dimethoxy-6'-methoxycarbonylbenzoyl)-6,7(methylenedioxy)isoquinoline (5), 4',5'-dimethoxy-3'-
methoxycarbonylbenzoyl)-6,7-(methylenedioxy)isoquinoline (6), 8-oxyberberine (7), coptisine (8), 3-hydroxy-2-methoxy-9,10-
methylenedioxy-8-oxoprotoberberine (9), 8-oxycoptisine (10), 8,13-dioxo-14-hyroxycanadine (11), chilenine (12), tricycoptisine (13),
bis[oxyberberine] (14), N-trans-feruloyl tyramine (15), (7R,8S)-dihydrodehydrodiconiferyl alcohol 9-O-B-D-glucopyranoside (16),
dehydroconiferyl alcohol (17), woorenoside II (18), woorenoside I (19), pinoresinol (20), (+)-syringaresinol (21), salicifoliol (22),
vanillin (23), vanillic acid (24), 5a,80-epidioxy-(22F,24R)-ergosta-6,22-dien-3p-ol (25), 5-O-(dimethoxycinnamoyl) quinic acid (26).
The results of the activity screening showed that: Compounds 8 and 19 exhibited inhibitory effects on PTP1B enzyme activity, with
median inhibition concentrations (ICso) of 104.5 and 143.1 pmol/L, respectively. The IR-HepG2 cell model experiment demonstrated
that compounds 1, 3, 6, 11, 14, 22, and 25 could dose-dependently improve glucose consumption in cells at concentrations ranging
from 15 to 120 pumol/L. Conclusion Compounds 5 and 14 were isolated from plants of the Coptis genus for the first time. Except for
compound 8, all other compounds were isolated from C. deltoidea for the first time. Two compounds with PTP1B inhibitory activity

and seven compounds that could improve glucose consumption in IR-HepG2 cells were screened out, indicating their potential

hypoglycemic effects.
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w2 B R PEY & Coptis chinensis
Franch.. =i #3% C. deltoidea C.Y. Cheng et Hsiao
W RE C. teeta Wall. () THRMRZE, 1X 3 Bl 2 Fx
CURIE” CHEE” CmE”. WIETTERAGME, £
R A xS, D)1 AR Bk
MEZE LTI NEHRE . bh)E S5, ZONHE, IR
A S BT o m @R, 35 LI
REEh, 2N, Dbty BEgnhm. fEE)E
THERREZ M, B8 E—EHW AN R
T BT SRS AR R R M KSR R,
B 2RI T L 20 4, FAMEERN 1M
fEFh. T B R R A LT B ROR R
E mIEE, XSRIERIRLEAE TR HR R R
B ST, MEEMOTT NN AL . BEE
Hh 8 24 SO HEE SR FE AR T R BURF . 254 OR
PIFRMEE, HiTECKRR TieE™, 4N
5 T34, MRIR TAEMAEZRSITE. Hilts
MIES R 100 KA ESY, A
ARIEFRE B FRIE R AR RO RS, (HK
THEE T R RS0 B M T 4k IE . B
il PR RANE, TS ZEREOR, T EAY
R FAR RS 1) S AN, R A e EER HEE R 1
ST HEAT RGBT . AT AL A B X A
SIREATHIAL, WHEERSER LB E AR h oy BT %
SER 26 MEEYD, 735l B E AL b 58 T I T
( noroxyhyhydrastinine , 1) . 6,7-methylenedioxy-
1(2H)-isoquinolinone (2). thalifoline (3). %X ¢
( corydine , 4 ) . 3,4-dihydro-(4',5'-dimethoxy-6'-

methoxycarbonylbenzoyl)-6,7(methylenedioxy) isoquinoline
(5). 4',5'-dimethoxy-3'-methoxy- carbonylbenzoyl)-
6,7-(methylenedioxy) isoquinoline (6)+ 8-4%ft /)N BT,
(8-oxyberberine, 7). FIEHK (coptisine, 8). 3-
hydroxy-2-methoxy-9,10-methylenedioxy-8-oxoproto-

berberine (9). 8- AX/NEEWH (8-oxycoptisine, 10)-
8,13-dioxo-14-hyroxycanadine (11). chilenine (12).
tricycoptisine (13 ). % b /N BEBH — AR  (bis-
oxyberberine, 14). N- = FIEEMEREE (N-trans-
15) . (7R,3S)-dihydrodehydro-
diconiferyl alcohol 9-O-B-D-glucopyranoside (16)-

feruloyltyramine ,

dehydroconiferyl alcohol (17). woorenoside IT (18).
woorenoside I (19). 2 flGE# (pinoresinol, 20). (+)-
THNEZE [(+)-syringaresinol, 21]. salicifoliol (22).
A (vanillin, 23). FHRR (vanillicacid, 24).
Sa,8a-epidioxy-(22F,24R)-ergosta-6,22-dien-33-ol
(25). 5-0- “HWHRHENEBEZE TR (5-0-
dimethoxycinnamoyl quinic acid, 26). 5t WK 1.
L PTPIB s I 0 S50 12 g &5 24k HT HepG2
M7 (insulin-resistant HepG2 cell model, IR-
HepG2), WL 1EAL 1 ALEPIHI SR 7
1 UESHH
1.1 RFI AR

Sephadex LH-20 (¥ Pharmacia A7) ); C18
SRR CHA YMC FRalett); MCI#iE (75~
150 um, =350 BER (200~300 H, S
WA B PR A ] )s Kromasil il #&A4E (250 mm X
10 mm, 5 pm, ¥t Akzo Nobel /A#]); Ultimate
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Fig. 1 Structures of compounds isolated from ethyl acetate fraction of C. deltoidea
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7 EHMBARBERIEE 1B (protein tyrosine
phosphatase 1B, PTPIB, #t'5 AB51277, Abcam A
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ANFDD; 22BN (3- L FEIE H MM -6-f R ) —
Fidh (ABTS, b5 A9590, bt BEERHFLA WA
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H=98%, b5 N837211, bigE kb a IR
AT AN (IS S131869, ik T A4k
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$=99.5%, L5 D8220, It HZREFEREHARA
")) 4GV B8 4 (EDTA, i 50 $0=99.5%,
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F]); SW-CI-2FD i TAES (R LT[R
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1.3 Z5%f

MEERE T IA AR, Sl R 25K
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Cheng et Hsiao FUMRZEEBAL, FrAs (20200716) 17TK
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2 FHE
21 WEERERN. oBES54K

BT AR 25 10 ke, MR JERH 70% B
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1RE 2.6kg. BIREHBKIBMIEL HIRE -
AL 1.5 BIELE, AR AT TSR LR Cethyl
acetate, EA). IE T BE& AL 3 R, & IS FBEIF
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WEARYE, 132 BA $40032 5 102.0 g HUEA #B7
BE LTS D101 KFLB AR, & B
WG, - KAK % (30 & 70100 © 0) BEEZHERL,
1551 30% FEEFEHL AL (18 @) 50% FEE BE At Az
(8 g) T0%HFEEVEIEERAL (18 g) K 90% e it
HBAL (20 g)o g 90% FHBESEMLAAL 20 g HKIRETE
JRAE e Cos R B, 1583 6 NS (A1~Ag)s
A (1.6 g) 4 SephadexLH-20 ffii ( & H hi-
HEE 1D 28, 185 4% (Bi1~Bs): B; (200
mg) £ F-ill#¢ HPLC 4ifbf3 A4 5 (5 mg). 12
(5mg) K14 (Smg). &H A5 Ay 3L329),

% Sephadex LH-20 (& il ( & Hle-HEE 1 1) 4>
B3 4 NMIEHS (C1~Cy): Cr &Ml 4 HPLC 4l
Bk &Y 7 (3mg) F113 (2mg); Cs; (120mg)
22 2Pl % HPLC 2ifb 354 10 (4mg). As (2.2
g) LRERAE T CHIMmBE-IIER 90 © 150 @ 1D 4T
velbi, BRIy, BIEEY 25 (20mg) . 70%
FRBEPENE AL (18 g) 24 Sephadex LH-20 fhuify (—
SAFRE-FHEE LD D 2itk, 154 M4 (DI~Da)e
5D 5Dy (9g), GRERKESTE -7 Ed
40 : 150 1 D 15 5445 (Ei~Es): Ez (900 mg)
M AR AR [ A, 240 R334 &4 6 (58
mg), Pl Ex A L4 HPLC 4ifbfS b &9 11
(10 mg); E; (150 mg) £ Sephadex LH-20 ff 4l
thfa, B 4% HPLC 846547 20 (10 mg); E4
(250 mg) £+l HPLC 3454 18 (5mg). 19
(5mg); EsHrih O/ IR, I BFEEY
9 (12 mg), IEWTIRFIFEL i+ HPLC 2k
BAEY 21 (10.5mg). 30%5 50% 1 BE i 5B A7
2 Sephadex LH-20 thiaift 54 9F, 14 4 N5
(F1~Fs)o BIFF5Fy (3£18 @), KH 45%H
TKIETREE FE e GHEFEE 1 mL/min, JRaNAHHEE-/K
40 1 1, PAFURE 150 mL/min), £ Ciskili A JE 46 HE
BT 6 M (Gi~Ge): G (1.6 g) & Sephadex
LH-20 e 4lifb 15 4 N4 (Hi~Hs), Hy (450
mg) £l 4% HPLC 344 26 (5mg); Ga (1.6
2) 5 Gy (1.0g) &IF/F4 MCI /MU R4S 4
MNHS (Ih~1s); Gy ERERAF B (5 be- s
41 1) EBAAEY 1 (300mg); Gs BRERA: (=
AWPE-HEE 50 D BRATELIRE BEED 15
(5 mg); LEFIFERGHTH L OFE PR ik &
Y124 (10mg); I, (220 mg) £ % HPLC 151k
4“4 (6mg) 117 (3mg); Iz (500 mg) £l

#% HPLC 584LA% 2 (3 mg). 16 (10 mg). 22 (2
mg) 23 (3mg); 14 (110mg) £ CisHFHED =
Frif e AR, LAY 8 (10 mg), FIAFEME
et % HPLC #4651 3 (T mg).
2.2 %} PTP1B #IF)5E RIS

M HAEPINEIMIEIE G B 10 pL Fke
JEFEM, I 180 uL 2 Wif& % (pH 7.5, 7% 1.1 mmol/L
EDTA. 55mmol/LNaCl. 2.2 mmol/LDTT. 11 mmol/L
Triss 33 mmol/LPNPP), T 37 ClEiEHFM TG
5 min VAR RNIRE . BEEMA 20 uL AN 12.5
ug/mL ff] PTP1B i, 37 ‘C/x/¥ 30 min J5, JIA 10
puL 2 mmol/L NaOH #¢ 15 M. K FHEFRXAE 405 nm
R TNNERERE (40, CUEALERBAPHIEST ], 4
HPATERAE 3 Ik, PTPIB IEMAZA (1) 4.

IR = (do—A1)/4o @D)
Ao FFEIEK A BE S VALTE 953 0 R PRIEO: P
2.3 %} IR-HepG2 B B B E e HFE = RIS

EO6 504 K 1 HepG2 2 A, 4 il 4 H. 41 i 2
W, BOE EEE, B 1mL 564 DMEM Rk E
Bt e A4 (U DMEM £ 9838, %t
ME 2 AR (& 75 mmol/L F & BE) AIsziba,
fR4H 5 DEAL, BILL LSX 108 ANALEEREM T 96
FLAZ, 37 C. 5% CO, 577460 E 16 h. WHIG,
R ZH RN 206 20 5 e e I 5 97 5, S AL S xR
PP e ARG FRHE, BE9E 24 h: Bl SRR ZH AN SOG4
Brmblise &R 935S 48h, A SAHRA T
SR FRILAR AR FE 48 ho WL JREGFRAE, F PBS 4%
PRVRSE 2 Wk, WTHRE . BRI & 2391 5
IR, RIS S o 8 s R
B MR EE R 154 304 60, 120 umol/L), WS H 24
he U 96 FLANMERE IR _LIEM, 4208 & R A IR 77
SR EIER T E RS R WBr R3S, N
AN 10% CCK-8 il5fIiE 72k, 37 C. 5% CO, i
HiE EE, EEFRA 450nm E JHBOEE (4)
B ok (2) M3 .

MATIER=(A s~ A vl (A s — A ) (2D

WA RS = AGC/AN A7 i % 3
A s NP BATEETE , A AR RO, 4 20 1L
RSN ALRIERE . AGC 975 (141 HepG2 415 IX 1
RS B SR YR FE A HepG2 20 AN 4 4
A RIOE ()
24 HIELIE

AR FTAREREATEE N E, SR XES
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FoRe KH Excel 2019, GraphPad Prism 10.1.2 {4
HEATIEEIFT SPSS 22.0 HHAT SLERHHE B & 24T,
PA P<<0.05 REZERA G E L.

3 %R

3.1 SFHEE

&P 1: 3w OAE MK . 'TH-NMR (700 MHz,
CDCl;) o: 7.49 (1H, s, H-4), 6.64 (1H, s, H-5), 5.99
(2H, s, H-9), 3.51 (2H, td, J = 6.7, 2.7 Hz, H-3), 2.88
(2H,t,J=6.7 Hz, H-4); 3C-NMR (175 MHz, CDCls)
9: 166.4 (C-1), 150.9 (C-6), 147.0 (C-7), 134.7 (C-4a),
122.9 (C-8a), 107.9 (C-5), 107.3 (C-8), 101.6 (C-9),
40.3 (C-3),28.56 (C-4). LA Bt & 5 STk A —
W, WG 1 AL SR B R

tay 2. BEERE 4. "TH-NMR (700 MHz,
CDCls) 8: 7.75 (1H, s, H-8), 7.00 (1H, d, J = 7.1 Hz,
H-3), 6.90 (1H, s, H-5), 6.44 (1H, d, J= 7.1 Hz, H-3),
6.09 (2H, s, H-9); 3C-NMR (175 MHz, CDCl;) J:
152.4 (C-1), 148.1 (C-8), 135.5 (C-3), 125.9 (C-4a),
106.93, 105.4 (C-5), 104.2 (C-4), 104.2 (C-8), 101.9
(C-9). LA EHR 5 iR iE FE A 20, MU ek
EY 2 EDFEEAALSE T R

&9 3: HEKMA, 'HNMR (700 MHz,
CD;0D) 6: 7.47 (1H, s, H-8), 6.65 (1H, s, H-5), 3.87
(3H, s, -OCH3), 3.56 (2H, t, J= 6.8 Hz, H-3), 3.11 (3H,
s, -CH3), 2.88 (2H, t, J= 6.8 Hz, H-4); 3C-NMR (175
MHz, CD;0D) 6: 167.2 (C-1), 151.6 (C-6), 148.0 (C-
7), 134.3 (C-4a), 121.4 (C-8a), 114.6 (C-8), 111.5 (C-
5), 56.4 (-OCH3), 49.5 (C-3), 35.3 (-CH3), 28.0 (C-4).
DA b 2085 5 SOk B A — 5, WS e S 3
N thalifoline.

&Y 4: BEHK, 'H-NMR (700 MHz,
CD;0D) §: 7.48 (1H, s,H-8), 6.87 (1H, s, H-5), 3.89
(3H, s, 6-OCH3), 3.85 (3H, s, 7-OCH3), 3.48 (2H, t, J =
6.8 Hz, H-3), 2.92 (3H, t, J= 6.8 Hz, H-4); 3C-NMR
(175 MHz, CD;0D) 8: 168.5 (C-1), 154.1 (C-6), 149.4
(C-7), 135.0 (C-4a), 122.1 (C-8a), 111.3 (C-8), 111.2
(C-5), 56.5 (7-OCH3), 56.4 (6-OCH3), 41.0 (C-3), 28.6
(C-4)o VL EXR 5 ORI A —FW, MU el
G4 NEEE.

WEWS: BRIk R, HRESIMS m/z398.123 5
[M+H]" (C21HisNO7*, caled. 398.123 5). 'H-NMR
(700 MHz, CD;0D) §: 7.62 (1H, d, J = 8.7 Hz, H-3'),
7.18 (1H, d, J = 8.7 Hz, H-2"), 6.85 (1H, s, H-5), 6.78

(1H, s, H-8), 6.00 (2H, s, H-9), 3.98 (3H, s, 4’-OCH3),
3.86 (3H, s, 4-OCH3), 3.86 (2H, s, 4’-OCH3), 3.79~
3.77 (2H, m, H-3), 2.84~2.81 (2H, m, H-4); *C-NMR
(175 MHz, CDsOD) ¢: 193.3 (C-la), 169.1 (C-1"),
166.4 (C-1), 159.3 (C-4"), 152.1 (C-6), 148.1 (C-7),
147.9 (C-5"), 134.9 (C-4a), 131.1 (C-6"), 131.1 (C-2"),
127.1 (C-1"), 121.1 (C-8a), 113.6 (C-3"), 109.3 (C-5),
107.8 (C-8), 103.2 (C-9), 62.1 (5'-OCH3), 56.8 (4'-
OCH3), 53.1 (1”-OCH3), 47.7 (C-3), 26.5 (C-4). LA L
Wkt 5 SCRIRE S AR — 3, MUE S 5
A 3,4-dihydro-(4',5'-dimethoxy-6'-methoxycarbonyl-
benzoyl)-6,7(methylenedioxy)isoquinoline.

waEY 6: AOTLERHAK, HRESIMS m/z
396.107 4 (C21Hi1sNO7", caled. 396.107 8); 'H-NMR
(700 MHz, CDCl3) ¢: 8.40 (1H, d, J = 5.5 Hz, H-3),
7.74 (1H, s, H-5), 7.61 (1H, d, J = 5.4 Hz, H-4), 7.44
(1H, d, J = 8.6 Hz, H-2"), 7.13 (1H, s, H-8), 6.93 (1H,
d, /= 8.7 Hz, H-6"), 6.12 (2H, s, H-9), 3.94 (3H, s, 4'-
OCHs), 3.92 (3H, s, 5'-OCH3), 3.73 (3H, s, 1"-OCH3);
BC-NMR (175 MHz, CDCl3) J: 193.4 (C-l1a), 167.5
(C-1"), 157.0 (C-4"), 153.3 (C-1), 151.2 (C-7), 149.8
(C-6), 146.7 (C-5"), 140.4 (C-3), 135.7 (C-4a), 130.6
(C-1"), 129.7 (C-2"), 128.9 (C-3"), 124.4 (C-8a), 122.6
(C-4), 112.0 (C-6"), 102.8 (C-5), 102.5 (C-8), 102.0 (C-
9), 62.0 (5'-OCH3), 56.2 (4'-OCH3), 52.7 (1"-OCHzs).
DA b Bl 5 SR B A — B0, MOE S 6
A 4,5'-dimethoxy-3'-methoxycarbonylbenzoyl)-6,7-
(methylenedioxy) isoquinoline.

&Y 7: NTFER K. 'TH-NMR (700 MHz,
CD;0D) ¢: 7.49 (1H, d, J=8.7 Hz, H-11), 7.43 (1H, d,
J=8.8 Hz, H-12), 7.35 (1H, s, H-1), 7.00 (1H, s, H-4),
6.77 (1H, s, H-13), 5.99 (2H, s, H-14), 4.24~4.20 (2H,
m, H-5), 3.92 (3H, s, H-6), 3.87 (3H, s, 10-OCH3),
2.92~2.89 (2H, m, 9-OCH3); '*C-NMR (175 MHz,
CD;0D) ¢: 161.8 (C-8), 152.7 (C-10), 150.1 (C-9),
150.0 (C-3), 148.9 (C-2), 136.8 (C-13a), 133.9 (C-12a),
131.4 (C-4a), 124.7 (C-1a), 119.6 (C-8a), 108.7 (C-4),
103.3 (C-13), 102.9 (C-14), 61.9 (8-OCH3), 57.1 (10-
OCHj3), 40.9 (C-6),29.3 (C-5). LAl itk ¥ ¥ 5 Sk
TRIEFEA—F0), MBS T N 8- A/ NEER.

&Y 8: HEMAK, 'HNMR (700 MHz,
CDs0D) 9: 9.73 (1H, s, H-8), 8.74 (1H, s, H-13), 7.88
(2H, q, J= 8.7 Hz, H-11), 7.66 (1H, s, H-1), 6.96 (1H,
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s, H-4), 6.47 (2H, s, OCH0), 6.11 (2H, s, OCH;0),
4.89 (2H, m, H-6), 3.27~3.24 (2H, m, H-5); 13C-NMR
(175 MHz, CD;OD) ¢: 152.1 (C-10), 149.9 (C-3),
149.2 (C-2), 145.7 (C-8), 145.3 (C-9), 139.0 (C-13a),
134.4 (C-12a), 131.7 (C-4a), 123.1 (C-12), 122.4 (C-
1a), 122.2 (C-13), 121.9 (C-11), 113.6 (C-8a), 109.3
(C-4), 106.4 (C-1), 106.1 (OCH,0), 103.6 (OCH.0),
57.2 (C-6), 28.1 (C-5). DALyl 1404 15 SCih i i &
A0, SEE AN 8 N B

&9 9: HWEH A, 'HNMR (700 MHz,
CDCls) 8: 7.20 (1H, s, H-1), 7.16 (1H, d, J= 8.2 Hz, H-
11),7.05 (1H, d, J= 8.2 Hz, H-12), 6.80 (1H, s, H-13),
6.75 (1H, s, H-4), 6.22 (2H, s, H-OCH0), 4.29~4.27
(2H, m, H-6), 4.00 (3H, s , -OCH3), 2.89~2.87 (2H, m,
H-5); 3C-NMR (175 MHz, CDCls) 6: 159.9 (C-8),
146.9 (C-3), 146.8 (C-2), 146.2 (C-10), 146.2 (C-19),
135.7 (C-14), 132.1 (C-12a), 129.4 (C-14a), 122.2 (C-
4a), 119.0 (C-12), 114.0 (C-14), 113.8 (C-11), 110.7 (C-
8a), 107.0 (C-1), 102.7 (-OCH0), 101.6 (C-13), 56.4
(2-OCH3), 39.3 (C-6),28.1 (C-5). L it 5 cik
oG EEA O, RN A 9 v 3-hydroxy-2-
methoxy-9,10-methylenedioxy-8-oxo-protoberberine.

&) 10: RHIRTE AR K, 'TH-NMR (700 MHz,
CDCls) 6: 7.21 (1H, s, H-13), 7.16 (1H, d, J= 8.2 Hz,
H-12), 7.04 (1H, d, J = 8.3 Hz, H-11), 6.74 (1H, s, H-
4), 6.71 (1H, s, H-1), 6.22 (2H, s, OCH,0), 6.01 (2H,
s, OCH,0), 4.30~4.26 (2H, m, H-6), 2.91~2.85 (2H,
m, H-5); 13C-NMR (175 MHz, CDCls) d: 160.0 (C-8),
148.5 (C-3), 147.5 (C-2), 146.8 (C-9), 146.3 (C-10),
135.5 (C-13a), 132.0 (C-12a), 130.1 (C-4a), 123.8 (C-
la), 119.3 (C-12), 114.0 (C-11), 110.7 (C-8a), 108.1 (C-
4), 104.9 (C-1), 102.7 (-OCH0), 102.2 (C-13), 101.5 (-
OCH;0), 39.3 (C-6),28.7 (C-5). LA it %ds 50k
FEAR—FM, e A 10 D 8-ARTFHEm .

&Y 11: HEFEEHK, "H-NMR (700 MHz,
CD;0D) d: 7.55 (1H, d, J= 8.3 Hz, H-11), 7.30 (1H, d,
J=8.4Hz H-12), 6.82 (1H, s, H-1), 6.68 (1H, s, H-4),
5.99 (1H, d, /= 1.1 Hz, OCH,0-a), 5.97 (1H, d, J=1.1
Hz, OCH,0-b), 4.16 (1H, td, J = 13.0, 5.5 Hz, H-6a),
3.90 (3H, s, 9-OCH3), 3.88 (3H, s, 10-OCH3), 3.54 (1H,
ddd, J = 13.0, 6.1, 2.1 Hz, H-5a), 3.43 (1H, ddd, J =
14.6, 13.0, 6.1 Hz, H-6b), 3.00 (1H, ddd, J = 14.9, 5.4,
2.1 Hz, H-5b); 3C-NMR (175 MHz, CD;0D) d: 203.3

(C-13), 168.0 (C-8), 155.6 (C-9), 152.9 (C-10), 148.3
(C-3), 147.3 (C-2), 137.5 (C-4a), 134.9 (C-1a), 132.0
(C-8a), 123.9 (C-12a), 121.2 (C-1), 118.2 (C-4), 110.1
(C-11), 109.1 (C-12), 103.3 (C-13a), 91.6 (C-OCH,0),
62.3 (9-OCHs), 56.9 (10-OCHs), 39.0 (C-6), 31.2 (C-
5). LA EPAEEAR S ORI E A — 02, MU e
tk&4 11 4 8,13-dioxo-14-hyroxycanadine.

EM 12: HEAGEAERAK, H-NMR (700
MHz, CD;0D) ¢: 7.46 (1H, d, J = 8.3 Hz, H-11), 7.31
(1H, d, J = 8.3 Hz, H-12), 6.79 (1H, s, H-4), 6.69 (1H,
s,H-1),5.96 (2H, dd, /= 17.7, 1.1 Hz, H-OCH,0), 4.14
(1H, td, J = 13.2, 5.1 Hz, H-6a), 3.89 (3H, s, 9-OCHs),
3.88 (3H, s, 8-OCHs), 3.44 (1H, ddd, J= 13.1, 5.7, 2.1
Hz, H-5a), 3.42~3.33 (1H, m, H-5a), 3.01~2.95 (1H,
m, H-5b); '*C-NMR (175 MHz, CDsOD) §: 200.4 (C-
14), 168.3 (C-8), 156.0 (C-10), 153.1 (C-3), 148.4 (C-
2), 147.7 (C-9), 135.2 (C-4a), 132.8 (C-12a), 131.7 (C-
14a), 124.9 (C-8a), 122.0 (C-12), 118.1 (C-11), 110.1
(C-1), 109.4 (C-4), 103.4 (OCH20), 96.2 (C-12), 62.3
(9-OCHs), 56.9 (10-OCHg), 40.0 (C-6), 31.1 (C-5). LA
PR TE R 5 SRR AR —E), B E A A 12
A chilenine.

&Y 13: #EfE &, 'H-NMR (700 MHz,
CDCls) o: 7.67 (1H, d, J = 8.3 Hz, H-4"), 7.61 (1H, s,
H-4", 7.14 (1H, d, J = 8.3 Hz, H-3"), 6.60 (1H, s, H-
1), 6.02 (2H, s, OCH,0), 3.97 (3H, s, 2"-OCH3), 3.87
(3H, s, 1"-OCHs), 2.82 (2H, t, J = 6.5 Hz, H-5); 13C-
NMR (175 MHz, CDCls) 8: 168.5 (C-2), 164.6 (C-8),
157.4 (C-2"), 151.4 (C-3)), 147.2 (C-2'), 144.1 (C-1"),
134.6 (C-6), 122.6 (C-4"), 122.0 (C-7), 120.9 (C-3),
115.1 (C-3"), 108.8 (C-1), 107.2 (C-4"), 101.8 (C-
OCH:0), 60.9 (C-12), 56.6 (C-12), 28.0 (C-12). L I
SRR 5 SRS B AR —F 0, MO EL S 13
“AJ tricycoptisine

WE14: FEERE R, HRESIMS m/z: 701.213 0
[M+HT*, (C4oH3N2O1o", caled. 701.213 0). 'H-NMR
(700 MHz, CDCls) 8: 7.21 (1H, d, J = 9.0 Hz, H-11),
7.06 (1H, d, J= 9.0 Hz, H-12), 6.41 (1H, s, H-4), 6.19
(1H, s, H-1), 5.80 (1H, d, J = 1.3 Hz, OCH:0-a), 5.76
(1H, d, J = 1.3 Hz, OCH,0-b), 5.10 (1H, dt, J = 13.0,
3.3 Hz, H-6a), 4.11 (3H, s, 9-OCH3), 3.94 (3H, s, 10-
OCHy), 3.14 (1H, td, J = 13.2, 2.4 Hz, H-6b), 2.55~
2.49 (1H, m, H-5a), 2.13 (1H, td, J = 14.2, 3.9 Hz, H-
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5b); *C-NMR (175 MHz, CDCl3) 6: 159.9 (C-8), 151.9
(C-10), 149.5 (C-9), 147.4 (C-3), 145.3 (C-2), 136.1
(C-13a), 133.4 (C-8a), 133.3 (C-4a), 123.7 (C-2a),
122.4 (C-12), 119.8 (C-12a), 118.5 (C-11), 110.6 (C-
13), 108.5 (C-1), 106.8 (C-4), 101.1 (C-OCH.0), 61.8
(9-OCHy3), 56.6 (10-OCHys), 41.2 (C-6), 29.6 (C-5). LA
SRR S SOk A ), e A
14 A5 A0/ NBETR — B4

EW)15: L tER S & (HEE-7K ), HRESIMS
m/z: 314.139 3 [M+H]* (C1sH20NO4*, caled. 314.138
7). 'H-NMR (700 MHz, CD;0D) §: 7.44 (1H, d, J =
15.7 Hz, H-3), 7.12 (1H, d, J = 1.6 Hz, H-5), 7.06 (2H,
d, J= 8.4 Hz, H-8"), 7.03 (1H, dd, J= 8.2, 1.8 Hz, H-
9), 6.80 (1H, d, J = 8.2 Hz, H-8), 6.79 (1H, d, J = 8.4
Hz, H-7'), 6.41 (1H, d, J = 15.7 Hz, H-2), 3.89 (3H, s,
6-OCH3), 3.49~3.46 (2H, m, H-1"),2.76 2H, t, J="7.4
Hz, H-2"); BC-NMR (175 MHz, CD;0D) §: 169.1 (C-
1), 156.9 (C-6'), 149.8 (C-6), 149.2 (C-7), 142.0 (C-3),
131.2 (C-3), 130.7 (C-8'), 128.2 (C-4), 123.2 (C-9),
118.7 (C-2), 116.4 (C-8), 116.2 (C-5"), 111.5 (C-5),
56.3 (C-6-OCH3), 42.5 (C-1'), 35.8 (C-2"). LL_EJiE
s 5O IE AR — 200, s e AT 15
N-J BT 2 P iz o

WEY 16: RIEAR AR AR, H-NMR (700
MHz, CDCL3) d: 7.00 (1H, d, J = 1.9 Hz, H-2), 6.87
(1H, dd, J= 8.2, 1.7 Hz, H-6), 6.78 (1H, s, H-2'), 6.77
(1H, d, J = 8.1 Hz, H-5), 6.74 (1H, s, H-6"), 5.61 (1H,
d,J=6.2Hz, H-7),4.36 (1H, d, J=7.8 Hz, H-1"), 4.22
(1H, dd, J = 9.7, 5.5 Hz, H-9a), 3.87 (3H, s, -OCHa),
3.83 (3H, s, -OCH3), 3.76 (1H, dd, J= 9.7, 8.0 Hz, H-
6"a), 3.68~3.67 (1H, m, H-9b), 3.68~3.62 (1H, m, H-
8), 3.57 (2H, t, J = 6.5 Hz, H-9"), 3.36 (1H, t, J = 9.0
Hz, H-6"b), 3.30 ~3.28 (3H, m, H-4", 5"a, 5"b),
3.25~3.23 (1H, m, H-3"), 3.23~3.21 (1H, m, H-2"),
2.65~2.62 (2H, m, H-7'), 1.86~1.79 (2H, m, H-8');
3C-NMR (175 MHz, CDCl3) J: 149.0 (C-3), 147.4 (C-
4), 147.3 (C-4"), 145.2 (C-3"), 136.9 (C-1"), 134.7 (C-
1), 129.6 (C-5"), 119.7 (C-6"), 118.2 (C-2"), 116.0 (C-
5), 114.1 (C-6'), 110.6 (C-2), 104.5 (C-1"), 88.9 (C-7),
78.2 (C-3"), 78.0 (C-5"), 75.1 (C-2"), 72.4 (C-9), 71.6
(C-4"), 62.8 (C-6"), 62.2 (C-9"), 57.7 (OCH3), 57.6
(OCH3), 53.2 (C-8), 35.8 (C-8'), 32.9 (C-7"). LA E¥k
R SCERIROE B A — B0, MUS e S 16 R

(7R,8S5)-dihydrodehydrodiconiferyl alcohol 9-O-B-D-
glucopyranoside.

WEm 17 BRI GRE AR R, 'H-NMR (700
MHz, CD;0D) d: 6.96 (1H, s, H-2), 6.84 (1H, d, /= 8.1
Hz, H-6), 6.77 (1H, d, J = 8.1 Hz, H-5), 6.74 (2H, s,
H-2', 6"), 5.50 (1H, d, J = 6.2 Hz, H-7), 3.86 (3H, s,
3'-OCH3), 3.83 (3H, s, 3-OCH3), 3.78~3.74 (2H, m,
H-9),3.58 (2H, t,J= 6.4 Hz, H-9"), 3.49~3.46 (1H, m,
H-8), 2.65~2.62 (2H, m, H-7'), 1.85~1.80 (2H, m,
H-8"); BC-NMR (175 MHz, CD;0D) é: 149.0 (C-3),
147.4 (C-4), 145.1 (C-3"), 137.0 (C-1"), 134.8 (C-1),
129.8 (C-5"), 119.7 (C-6"), 117.9 (C-2"), 116.1 (C-5),
114.0 (C-6"), 110.5 (C-2), 88.9 (C-7), 65.0 (C-9), 62.2
(C-9"), 56.7 (3'-OCHz3), 56.3 (3-OCHz3), 55.4 (C-8),
35.84 (C-8"), 32.9 (C-7"). LA Lyl 5 SCk4RiE
BR8], MU ENEY) 17 4 dehydroconiferyl
alcohol.

WEY 18: IR OE AR A, 'H-NMR (700
MHz, CD;OD) ¢: 7.01 (1H, s, H-4), 6.97 (1H, s, H-6),
6.70 (2H, s, H-2', 6'), 6.63 (1H, d, J = 15.9 Hz, H-8),
6.29~6.22 (1H, m, H-9), 5.53 (1H, d, J = 6.8 Hz, H-
2), 437 (1H, d, J = 7.8 Hz, H-1"), 3.90 (3H, s, 7-
OCH3), 3.82 (6H, s, 3', 5'-OCH3), 3.76 (3H, s, 4'-
OCH3); BC-NMR (175 MHz, CD;0OD) 6: 172.5 (C-
Ac), 154.7 (C-3"), 154.7 (C-5") 149.2 (C-Ta), 145.6 (C-
7), 138.9 (C-4"), 138.5 (C-1"), 133.9 (C-8), 132.8 (C-5),
129.0 (C-3a), 124.6 (C-9), 116.4 (C-4), 112.4 (C-6),
104.0 (C-2'), 104.0 (C-6'), 103.2 (C-1"), 89.4 (C-2),
78.1(C-5"), 78.0 (C-3"), 75.1 (C-2"), 71.7 (C-4"), 70.8
(C-10), 66.6 (-CH,OH), 62.8 (C-6"), 61.1 (-OCH3),
56.7 (-OCH3), 56.6 (-OCH3), 56.6 (-OCH3), 52.0 (C-3),
20.7 (C-Ac)o VA BB A 5 SCHREEA —F1), g
KA 18 4 woorenoside 1T,

WEY 19: R A8 K, HRESIMS m/z:
565.228 1 [M+H]", (CxsH37012", caled. 565.228 0).
'H-NMR (700 MHz, CDsOD) d: 6.97 (2H, d, J = 4.6
Hz, H-4, 6), 6.70 (2H, s, H-2', 6'), 6.62 (1H, d, J=15.9
Hz, H-8), 6.23 (1H, dt, /= 15.9, 6.3 Hz, H-9), 5.58 (1H,
d, J = 6.0 Hz, H-2), 4.49 (1H, ddd, J= 12.5, 5.8, 1.3
Hz, H-1"), 3.90 (3H, s, 7'-OCH3), 3.80 (6H, s, 3', 5'-
OCHz), 3.74 (3H, s, 4-OCH3); *C-NMR (175 MHz,
CDs;0D) ¢: 154.7 (C-3"), 154.7 (C-5') 149.3 (C-7a),
145.5 (C-7), 139.3 (C-4"), 138.6 (C-1), 134.1 (C-8),
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132.5 (C-5), 129.9 (C-3a), 124.4 (C-9), 116.6 (C-4),
112.2 (C-6), 103.8 (C-2), 103.8 (C-6'), 103.1 (C-1"),
89.0 (C-2), 78.1 (C-5"), 78.0 (C-3"), 75.1 (C-2"), 71.7
(C-4"), 70.9 (C-10), 64.9 (-CH,0H), 62.8 (C-6"), 61.1
(C-OCH3), 56.8 (-OCH3), 56.5 (-OCH3), 56.5 (-OCH3),
52.0 (C-3). VA R ipih&ds 5 STk IE 2 A —F 200,

2 &) 19 2N woorenoside o

EY) 20: BEOHEAER K, ; 'TH-NMR (700
MHz, CD;0D) 6: 6.96 (2H, d, J= 1.8 Hz, H-2, 2), 6.82
(2H, dd, J = 8.2, 1.8 Hz, H-5, 5'), 6.78 (2H, d, J = 8.1
Hz, H-6, 6"), 4.71 (2H, d, J=4.4 Hz, H-7, 7'), 4.24 (2H,
dd, J=9.0, 6.9 Hz, H-8, §), 3.86 (6H, s, 3, 3'-OCH3),
3.86~3.83 (2H, m, H-9a, 9'a), 3.32 (2H, m, H-9b,
9'b); 3C-NMR (175 MHz, CD;0D) d: 149.1 (C-3, 3"),
147.3 (C-4, 4", 133.7 (C-1, 1'), 120.0 (C-6, 6"), 116.0
(C-5, 5, 110.9 (C-2, 2'), 87.5 (C-7, 7'), 72.6 (C-9, 9"),
56.3 (3, 3-OCH3), 55.3 (C-8, 8'). LA Lyit ¥ 5
BRI IE AR —FY, BRI A 20 A AREE .

EY) 21: NI AR, "H-NMR (700 MHz,
CDCL) 8: 6.58 (4H, s, H-2,2’, 6, 6), 5.51 (2H, s, 4-OH,
4'-OH'), 4.73 (2H, d, J=4.2 Hz, H-7, 7"), 4.28 (2H, dd,
J=9.1, 6.8 Hz, H-9a, 9'a), 3.91 (2H, d, J = 3.7 Hz, H-
9b, 9'b), 3.90 (12H, s, 4X OCH3), 3.12~3.06 (2H, m,
H-8, 8); 3C-NMR (175 MHz, CDCL) 6: 147.2 (C-3,
3',5,5"), 134.4 (C-4,4"), 132.2 (C-1, 1), 102.8 (C-2, 2/,
6, 6), 86.2 (C-7, 7'), 71.9 (C-9, 9"), 56.5 (4 X OCH3),
54.4(C-8,8"). LA ik i 5 Sk I A — 25122, #h
KA 21 N (H)-THERE.

&Y 22: AEGFEAE, 'H-.NMR (700 MHz,
CD;0D) 8: 6.96 (1H, d, J = 1.9 Hz, H-2'), 6.84~6.82
(1H, m, H-6"), 6.78 (1H, d, J= 8.1 Hz, H-5"), 4.67 (1H,
d, J= 6.5 Hz, H-6"), 4.54 (1H, dd, J= 9.6, 6.9 Hz, H-
4a), 4.36 (1H, dd, J = 9.6, 2.0 Hz, H-8a), 4.31~4.28
(1H, m, H-4b), 4.08 (1H, dd, J = 9.1, 3.5 Hz, H-8b),
3.86 (3H, s, 3'-OCH3), 3.55 (1H, td, J= 8.8, 3.4 Hz, H-
1),3.21 (1H, dt, J = 6.6, 2.1 Hz, H-5); '3C-NMR (175
MHz, CD;0D) §: 181.0 (C-2), 149.2 (C-3"), 147.7 (C-
4'), 132.2 (C-1"), 120.1 (C-6"), 116.1 (C-5'), 110.9 (C-
2), 87.7 (C-6), 71.8 (C-8), 70.9 (C-4), 56.4 (3'-OCH3),
49.5(C-2),47.5(C-2"). VL bRiBHuE 5 SOk E A —
BB, B ENEY) 22 4 salicifoliol .

th &9 23: AR, '"H.NMR (700 MHz,
CD;0D) 6: 9.74 (1H, s, -CHO), 7.43 (2H, d, J= 8.6 Hz,

H-6, 6), 6.94 (1H, d, J = 7.9 Hz, H-5), 3.91 (3H, s,
-OCH3); BC-NMR (175 MHz, CD;OD) §: 192.8 (-
CHO), 154.8 (C-4), 149.7 (C-3), 130.5 (C-1), 127.9
(C-6), 116.3 (C-2), 111.2 (C-5), 56.3 (-OCH3). Ll L
VS E A 5 SRR AR — B, W e B 23
L

&) 24 TLEEREE CEU-FED, BC-
NMR (175 MHz, CD;0D) ¢: 170.0 (CO), 152.6 (C-3),
148.6 (C-4), 125.2 (C-6), 123.0 (C-1), 115.8 (C-5),
113.7 (C-2), 56.3 (-OCH3); 'H-NMR (700 MHz,
CD;0D) ¢: 7.56~7.55 (2H, m, H-2, 5), 6.84 (1H, d,
J=8.7Hz, H-5),3.89 (3H, s, -OCH3). LAl 4
ECREA 5, MU BN EY) 24 AE R .

&Y 25: AtEHREE (EU-HED, H-
NMR (700 MHz, CDCl3) d: 6.50 (1H, d, J = 8.5 Hz, H-
6), 6.26~6.23 (1H, m, H-7), 5.22 (1H, dd, J=15.2, 7.7
Hz, H-20), 5.14 (1H, dd, J = 15.5, 8.4 Hz, H-21), 3.97
(1H, dq, J=11.4, 5.7, 5.0 Hz, H-3), 2.11 (1H, ddd, J =
13.8, 5.0, 1.9 Hz, H-22), 2.05~2.00 (1H, m, H-18),
1.97 (1H, dd, J = 9.0, 4.5 Hz, H-14), 1.95~1.92 (1H,
m, H-14), 1.92~1.88 (1H, m, H-24), 1.84 (2H, dq, J =
9.4,5.0, 3.0 Hz, H-4), 1.75 (1H, dtt, J = 13.7, 9.7, 4.9
Hz, H-2b), 1.69 (1H, dt,J=13.5, 3.4 Hz, H-11), 1.62~
1.32 (12H, m, H-2, 1, 15, 16, 11, 12), 1.26~1.20 (3H,
m, H-17,9), 1.00 (3H, d, J = 6.6 Hz, CH3), 0.91 (3H,
d,J=6.8 Hz, CH3), 0.88 (3H, s, CH3 ), 0.84~0.80 (9H,
m, CH3); BC-NMR (175 MHz, CDCls) 6: 135.5 (C-6),
135.3 (C-20), 132.4 (C-21), 130.8 (C-7), 82.3 (C-5),
79.5 (C-8), 66.6 (C-3), 56.3 (C-17), 51.8 (C-14), 51.2
(C-9), 44.7 (C-13), 42.9 (C-22), 39.8 (C-18), 39.4 (C-
12), 37.1 (C-4), 37.0 (C-10), 34.8 (C-1), 33.2 (C-24),
30.2 (C-2), 28.8 (C-16), 23.5 (C-4), 21.0 (C-15), 20.7
(C-25), 20.1 (C-26), 19.7 (C-23), 18.3 (C-19), 17.7 (C-
28), 13.0(C-27). LA byl 5 Sk 5 A — 29,
% E NI A 25 N S0,80-epidioxy-(22E,24R)-
ergosta-6,20-dien-33-ol.

&Y 26: HERAIRE AR, HRESIMS m/z:
383 [M+H]", 'H-NMR (700 MHz, CDCls) : 7.65
(1H, d, J= 159 Hz, H-7"), 7.07 (1H, dd, J = 8.2, 1.8
Hz, H-6"), 7.03 (1H, d, J = 1.8 Hz, H-5"), 6.92 (1H, d,
J=82Hz H-=2'), 632 (1H, d, J= 15.9 Hz, H-8), 5.38
(1H, ddd, J = 11.6, 9.8, 4.9 Hz, H-3), 423 (1H, q, J =
3.2 Hz, H-5), 3.93 (3H, s, OCH3), 3.82 (3H, s, OCH3),
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3.69 (1H, dd, J=9.7, 3.4 Hz, H-4), 2.34 (1H, ddd, J =
13.1, 4.8, 3.2 Hz, H-6a), 2.24 (1H, dt, J= 14.9, 3.1 Hz,
H-6b), 2.10 (1H, dd, J = 14.9, 3.3 Hz, H-2a), 1.96 (1H,
dd, J = 13.0, 11.8 Hz, H-2b); '3C-NMR (175 MHz,
CDCl3) 6: 174.6 (-COOH), 167.7 (C-9'), 148.2 (C-7"),
146.9 (C-4"), 145.9 (C-3"), 126.9 (C-1'), 123.4 (C-6'),
115.1 (C-8), 114.8 (C-5"), 109.5 (C-2"), 75.7 (C-1),
74.1 (C-4),71.0 (C-5), 70.8 (C-3), 56.0 (3'-OCH3), 53.5
(4-OCH3), 38.9 (C-6), 37.0 (C-2). VA Eiitis 5%

100+

FFEA—ER0, WMEEENEY) 26 2 5-O-—HEHERA
FEREZE TR -
3.2 k&YXt PTPIB 5EMEAVINGIER

W 2 Fros, 3EF 150 umol/L 125403k FE Xt %
GRS TR0, SR ERUEEY 2.
3. 14, 15, 18 KAL&W 22~26 XF PTP1B idtE
S HEEE A, T H R EP% PTPIB & A
[FFEEAHER . Hd, LAY 8. 19 X PTPIB
TETE) 1Cs0 43 34 104.51 143.1 pmol/L.
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Fig. 2 Inhibitory effect of chemical components of C. deltoidea on PTP1B
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VHECREBR . A T SR B R 2T 3B A7 43 125 1)
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TEPESNRSZEG, DL HepG2 400 5 RIKHUE AL,
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Fig. 3 Effect of compounds from C. deltoidea on glucose consumption of IR-HepG2 cells
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