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WE: NTREE I (Dactylicapnos scandens) " FEWEMR A VIBHAL F 17 L PURE TN, WS BRI LR L B8HBAL 7 2515 31
10 /NS EERR LTI, AR AL PR TR R, A5 0 ) S R DR (1) 1-HEENEERL (2). JIFEmIL 3). th
WIS @) BT (5). FE (6). 2R (7). MARHL (8). WATLLIT (9). FEETE (10). &Y 2~4. 8 HHIX
MZAAE o B AR, R &Y 4 X R B R DU I FE R AHIE M, MIC {8 6.25 ug/mL, PR SR TG K HUHE
2541/ NBER(25.0 ug/mL).
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Isoquinoline Alkaloids from the Roots of Dactylicapnos scandens and Their
Antibacterial Activities

GAO Wen'!, WU Hao!, HU Xianguang', YU Haofei', ZHANG Rongping?, DING Caifeng'”

(1. School of Pharmaceutical Science and Yunnan Key Laboratory of Pharmacology for Natural Products, Kunming Medical University, Kunming 650500,

China; 2. Yunnan University of Chinese Medicine, Kunming 650500, China)

Abstract: To study the isoquinoline alkaloids of Dactylicapnos scandens and their antibacterial activities, ten
isoquinoline alkaloids were isolated from its roots. Based on physical and chemical properties and spectral data,
their structures were identified as protopine (1), 1-methoxyberberine (2), allocryptopine (3), pseudoprotopine (4),
palmatine (5), sinomenine (6), jatrorrhizine (7), sanguinarine (8), tetrahydropalmatine (9), isocorydine (10).
Compounds 2-4 and 8 were isolated from this plant for the first time. Moreover, compound 4 exhibited significant
antimicrobial activity against Escherichia coli with an MIC value of 6.25 ug/mL, which is better than the clinical
antibacterial drug berberine (25.0 ug/mL).

Key words: Isoquinoline alkaloid; Dactylicapnos scandens; Chemical constituent; Antibacterial activity
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TR, mTHAREM, SUREEY iR
MBI WA T, 3B G R 1
oML H m N, 2 EA 25 AR B, SR A
PR ™ B A N R AR, XN PUERST
RORPUAE R A A R BRIt 2Rtk e a
R RIR I — BB AR
HEORYE, HBEA LA A5 A 2 1 R
BVF R EIR =) R BA T A EE R e 3
WED AT O AE R AR ETE R0 JATHT
WHREH, e Y S BV B — 2 T
WA TE,  HH R D e s DU A
CLRE M, H A A S W BT TR R AL
o SZBLR R, AHETC LS 8 TR AT FUxT 4L
iz F1 22 i) Gl o) B T BOMB G i S 2 O i, 3t
MIL LR CIEHR AL BEAR 2 10 AR A )i
FXE o BAT B SBARAG AP HEAT T PR VENE,
AMUFEE TR RGN H )RR
A IZAEY SRS AE 1 BB AR -

1 MR

1.1 SR

AVANCE-400/AVANCE-600 A% i JEHR % A%
(FE[E A€ A F)); Waters Xevo TQ-S = H VU Z 4T
JR VAL (S EIRRF T A F]); LC-52 il & 2 iy RO AR
A AL FEE BRI A R A D) Cis-MS-1IfA
WEAE(10 mmx250 mm, HAY:H/AF]); Sephadex
LH-20 #i5RFERIR G s, 22 KT AMEAR L
F], RifE 40~70 um, #'5 10276077); HEMK GFoss
T = g R (5 SR T, 100~200 H, #t
5 20200601); F:EIEREER(FE ST, 200~
300 H, 5 0190170); RP-18 ik} e 7
AHE], FiAE 40~63 um, #t5 KU00503); HBS-1096B
TR (R S ABER A ] & RO P FH 26 oy
Prafi(Parg I sl B35 51 5 A IR AR, #it5 WXBD4
328V); HAhIRF I AN TR (E 2R G4 ). /NEERR
(BiEIEHARECA R A, b5 B21379). BifiE
GEEAMRH AR AR, b5 EZ6789D140). MH
Wiz 7R3 (T AA YA R AR AR, fitS
1096571) YD IRIEAREE T2 2 R IAED R A
FRAH, 5 1097061).

ARSI AT AR T 2019 4 9 HRE =/

BN, ZRAERIKFIASE AR EENES
¢ (Dactylicapnos scandens) 1] T /& H ,  #5 4A& (No.
20190909)Hi7E T R EE R R ¥ 24 % B B A R
SRZGW) 25 F E 55 200 = . KB AT B (ATCC 8739).
4 v (0] %) BRI (ATCC 2592) A4 B 2E AT 1 (ATCC
6633)3%) >k H 3 [H i 8 3% 779 Rk 1 0 (Rockville
USA).

1.2 REFN 5

HEIAR 5.0 kg THRSEHEE, F 80% HFE [l 34t
PEERL(RRRIAT 25.0 L, [E13E 3 h, $RHL 4 1K), #RHL
TR RIS 7], 198 0R 400.0 g, SR pH=
2~3 [ERIR-7K Ay UG 108, B 2K pH % 9~
10, LR OTRAEI, 15 488 OBR 2 ATk 13.1 g.
LR OBEIZIRE(13.1 )& fER(200~300 H)F: i
B, EAF-HEE(1:0, 10:1, 9:1, 8:1, 7:1, 5:1, 0:)EF
FEVERL, &3 5 A4 (Fr.A~FrE). Fr.A (1.2 g)
28 RP-C18 FE i, HIE-7K(10:90~100:0)4 5 B Mt ,
33 2 MALSr(Fr.A1~Fr.A2), FrAl £rERH: (i,
FAi- - O (5:1:0. ) S5 P i, 735 2 N
(Fr.A1-1~Fr.A2-2), Fr.Al-1(600.0 mg)LL Sephadex
LH-20 # (i% (FFEE)PEMATF RS 1 (93.1 mg);
Fr.A2-1 (62.3 mg)Ll Sephadex LH-20 ¥ o ik H %)
et K 2 1] S AR 4l AL (2 57K = 55:45), 1538LE
) 4 (10.2 mg)H1 9 (7.3 mg). Fr.B (1.0 g)4 Sephadex
LH-20 #: (% (R I BE M3 321 3 M43 (Fr.B1~Fr.B3),
Fr.B1 (500.0 mg)%: RP-C18 F: i, FEE-7K(10:90~
100:0)#5 FE£ B 1t A2 21 il 2% VAR 264 (2[5 -7K=70:30)
BEL A 3 (2.3 mg); Fr.B2 (172.3 mg) E 45 i 15 5
&%) 2 (100.3 mg). Fr.C (3.1 )&% Ai-HEL(10:1)
VAT EM A4 10 (132.7 mg). FrD (1.2 g4
RP-C18 F: i, HIEE-7K(10:90~100:0)FF FF ¥t i 75
F| 3 MR (Fr.D1~Fr.D3), Fr.D1 (127.5 mg)Z: -l
B E-/K=45:55)3 R &% 5 (2.3 mg)
A6 (5.0 mg). Fr.E (1.0 )4 RP-C18 k:{fit, HIfE-
7K(10:90~100:0)86 £ ¥ i 15 2] 3 Mt 73 (Fr.E1~Fr.E3),
FrE2 (35.7 mo)Z&fiil s iAH 4l L IE-7Kk=45:55)1%
FAY 7 (6.3 mg)M 8 (2.7 mg). tLEWEKI WA 1.
1.3 &%

e AR, BT FEESRA
ESI-MS m/z: 354 [M + H]", 4T3~ CyHioNOs. 'H
NMR (CDCls, 400 MHz): du 6.90 (1H, s, H-1), 6.67
(1H, d, J = 8.0 Hz, H-11), 6.65 (1H, d, J = 8.0 Hz,
H-12), 6.62 (1H, s, H-4), 5.92 (2H, s, H-15), 5.90 (2H,
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1 R;+R,=OCH,0, R;=H
3 R=R,=OCH,, R,=H
4 R=H, R,+R,=OCH,0

B 1 A 1~10 4545

Fig. 1 Structures of compounds 1-10

s, H-16), 3.79 (2H, brs, H-8), 3.60 (2H, s, H-13), 2.89
(2H, m, H-5), 2.57 (2H, m, H-6), 1.95 (3H, s, N-CH3);
13C NMR (CDCl3, 100 MHz): dc 193.3 (C-14), 148.1
(C-3), 146.4 (C-2), 146.1 (C-9), 146.0 (C-10), 136.1
(C-4a), 132.7 (C-14a), 129.0 (C-12a), 125.1 (C-12),
117.8 (C-8a), 110.5 (C-4), 108.2 (C-1), 106.8 (C-11),
101.3 (C-15), 101.0 (C-16, -OCH,0-), 57.9 (C-6),
51.0 (C-8), 46.5 (C-13), 41.6 (N-CH3), 31.8 (C-5). LA
RS SCER12)30E — 3, MUS e R P R

&2 Afg s, B THE. DMSO %
Wi, ESI-MS m/z 367 [M + HIY, 4T RN
C21H2NOs" . '"H NMR (DMSO-ds, 400 MHz): 1 9.90
(1H, s, H-8), 8.92 (1H, s, H-13), 8.19 (1H, d, J=9.2 Hz,
H-12), 8.15 (1H, d, J = 9.2 Hz, H-11), 6.86 (1H, s, H-
4), 6.16 (2H, s, -OCH,0-), 4.86 (2H, t, J = 5.2 Hz,
H-6), 4.10 (3H, s, 9-OCH3), 4.09 (3H, s, 1-OCH3),
4.08 (3H, s, 10-OCH3), 3.14 (2H, t, J = 5.2 Hz, H-5);
3C NMR (DMSO-ds, 100 MHz): dc 150.9 (C-10),
150.5 (C-3), 145.4 (C-8), 143.6 (C-9), 141.5 (C-1),
136.5 (C-2), 134.9 (C-13a), 133.0 (C-12a), 132.5 (C-
4a), 126.5 (C-11), 124.1 (C-12), 123.5 (C-13), 121.1
(C-8a),112.8 (C-13b), 103.3 (C-4), 102.2 (-OCH,0-),
61.9 (9-OCH3), 60.3 (1-OCH3), 57.1 (10-OCH3), 55.2
(C-6), 27.4 (C-5) LA FHHR 5 CHR[13]4IE — ), W)
Y e N 1-H R B/ BE

e 3 kR, BT HEE. NEH . DMSO

2 R, +R,=0CH,0, R,=0CH,
5 R,=R,=OCH,, R,=H
7 R,=OLL R,=OCH,, R,=H

V). BSI-MS m/z: 370 [M + H]Y, 2 TR A
C21H33NOs. '"H NMR (DMSO-ds, 400 MHz): dy1 6.96
(1H, s, H-1), 6.93 (1H, d, J = 8.2 Hz, H-12), 6.88 (1H,
d, J = 8.2 Hz, H-11), 6.79 (1H, s, H-4), 5.99 (2H, s,
H-15), 4.02 (2H, brs, H-13), 3.77 (3H, s, 9-OCH3),
3.70 (2H, brs, H-8), 3.65 (3H, s, 10-OCH3), 2.72 (2H,
t, J = 4.8 Hz, H-6), 2.68 (2H, t, J = 4.8 Hz, H-5), 1.92
(3H, s, N-CH;); '*C NMR (DMSO-ds, 100 MHz): dc
194.9 (C-14), 150.9 (C-10), 147.3 (C-3), 146.3 (C-9),
145.5 (C-2), 135.0 (C-4a), 132.1 (C-14a), 127.9(C-8a),
127.5 (C-12), 127.3 (C-12a), 110.9 (C-11), 110.0 (C-
4), 107.8 (C-1), 101.1 (C-15), 60.2 (9-OCH3), 56.5
(C-6), 55.5 (10-OCH3), 51.0 (C-8), 44.5 (C-13), 41.1
(N-CH3), 29.9 (C-5). LA - #¥s 5 SCER[14]4R0E — 2,
P 7 DRl B o

tEm4 BERK, BETHE. DMSO %%
7o ESI-MS m/z: 354 [M+H]", 430N CoHioNOs.
'H NMR (DMSO-ds, 400 MHz): oy 7.02 (1H, s, H-1),
6.82 (1H, s, H-4), 6.79 (1H, s, H-9), 6.72 (1H, s, H-
12), 6.01 (2H, s, H-15), 5.99 (2H, s, -OCH,0-), 3.92
(2H, m, H-13), 3.50 (2H, brs, H-8), 2.89 (2H, t, J =
4.8 Hz, H-6), 2.75 (2H, t, J = 4.8 Hz, H-5), 2.10 (3H, s,
N-CH3); *C NMR (DMSO-ds, 100 MHz): dc 195.6
(C-14), 147.5 (C-2), 145.6 (C-10), 145.4 (C-3), 145.2
(C-11), 134.9 (C-4a), 130.7 (C-14a), 127.9 (C-12a),
124.2 (C-12), 115.9 (C-8a), 109.9 (C-4), 107.0 (C-1),
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106.8 (C-9), 106.7 (C-12), 101.2 (C-15), 101.0
(-OCH0-), 56.3 (C-6), 51.6 (C-8), 46.7 (C-13), 41.5
(N-CH3), 28.6 (C-5). LA - ##iE 5 SCHR[15]4E — 2L,
s e N T .

A 5 AtkR, BT HESEER. ESI-
MS m/z: 353 [M + H]+, ﬁ?ﬁ?’y C21H2NO4 'H
NMR (DMSO-ds, 600 MHz): 5y 9.89 (1H, s, H-8),
9.10 (1H, s, H-13), 8.19 (1H, d, J = 9.4 Hz, H-11),
8.04 (1H, d, J = 9.4 Hz, H-12), 7.72 (1H, s, H-1), 7.10
(1H, s, H-4), 4.95 (2H, t, J = 6.6 Hz, H-6), 4.10 (3H, s,
9-OCH3), 4.06 (3H, s, 10-OCH3), 3.93 (3H, s, 3-OCH;),
3.86 (3H, s, 2-OCH3), 3.23 (2H, t, J = 6.6 Hz, H-5);
3C NMR (DMSO-ds, 150 MHz): 5c 151.5 (C-3),
150.3 (C-10), 148.7 (C-2), 145.5 (C-8), 143.6 (C-9),
137.7 (C-13a), 133.1 (C-12a), 128.6 (C-4a), 126.8
(C-12), 123.5 (C-11), 121.4 (C-8a), 120.0 (C-13),
119.0 (C-13b), 111.3 (C-4), 108.8 (C-1), 62.0 (9-
OCH3), 57.1 (10-OCH3;), 56.2 (2-OCH3;), 55.9 (3-
OCH3), 55.4 (C-6), 26.0 (C-5). LL X 5 3CHk[16]
fRiE—8, T ANEEIT.

teE&e KR, T HEE. N, DMSO
V55 . ESI-MS m/z: 330 [M + H]Y, 2 FRN
C19H23NO4. 'H NMR (DMSO-ds, 600 MHz): 6u 8.75
(1H, s, 4-OH), 6.82 (1H, d, J = 8.4 Hz, H-1), 6.60 (1H,
d, J = 8.4 Hz, H-2), 5.75 (1H, s, H-8), 3.73 (3H, s,
3-OCHj3), 3.38 (3H, s, 7-OCH3), 3.14 (2H, m, H-10),
2.74 (3H, s, N-CH3), 2.51 (2H, m, H-16), 1.91 (2H, m,
H-15); *C NMR (DMSO-ds, 150 MHz): 6c 191.6 (C-
6), 151.9 (C-7), 146.0 (C-3), 145.1 (C-4), 126.9 (C-
11), 121.1 (C-12), 118.4 (C-1), 112.8 (C-8), 110.5 (C-
2), 57.2 (C-9), 55.8 (3-OCH3), 54.6 (7-OCH3), 41.9
(C-14), 47.3 (C-5), 47.2 (C-16), 40.1 (N-CH3), 38.6
(C-13), 32.9 (C-15), 23.6 (C-10). LA %3 5 3CHik[17]
RIE—H, W N TE B

AT AERSK, BT HEL. DMSO A
7)o ESI-MS m/z: 339 [M + H]", 713N CaoHaoNO4 .
'H NMR (DMSO-ds, 600 MHz): dn 10.08 (1H, s, 3-
OH), 9.85 (1H, s, H-8), 8.97 (1H, s, H-13), 8.20 (1H,
d, J=9.0 Hz, H-11), 8.02 (1H, d, J = 9.0 Hz, H-12),
7.69 (1H, s, H-1), 6.86 (1H, s, H-4), 491 (2H, t, J =
6.6 Hz, H-6), 4.10 (3H, s, 9-OCH3), 4.07 (3H, s, 10-
OCH3), 3.94 (3H, s, 2-OCH3), 3.14 (2H, t, J = 6.6 Hz,
H-5); 3C NMR (DMSO-d, 150 MHz): éc 149.3 (C-2),

149.2 (C-3), 147.1 (C-9), 144.4 (C-8), 142.7 (C-10),
137.4 (C-4a), 132.4 (C-8a), 128.0 (C-12), 126.2 (C-
11), 120.5 (C-12a), 120.4 (C-13a), 118.6 (C-13), 116.9
(C-13b), 114.1 (C-4), 108.7 (C-1), 61.1 (9-OCHs),
57.5 (10-OCH3), 55.4 (2-OCH3), 54.6 (C-6), 25.0 (C-
5)o LA R 5 SCHR[18]3IE — 3, WU NAI
eS8  HEEMAK, FTHEESRER . BSI-
MS m/z: 349 [M + H]", 2> TR A CooH14NOs™. 'H
NMR (DMSO-ds, 600 MHz): on 10.14 (1H, s, H-6),
8.77 (1H, t, J = 9.0 Hz, H-9), 8.63 (1H, t, J =9.0 Hz,
H-11), 8.30 (1H, s, H-4), 8.27 (1H, d, J =9.0 Hz,
H-12), 8.11 (1H, t, J =9.0 Hz, H-10), 7.77 (1H, s, H-1),
6.60 (2H, s, H-13), 6.34 (2H, s, H-14), 4.92 (3H, s, N-
CH3); *C NMR (DMSO-ds, 150 MHz): dc 149.5 (C-
6), 148.3 (C-2), 148.3 (C-3), 147.1 (C-8), 145.9 (C-7),
131.8 (C-12a), 131.1 (C-4b), 130.9 (C-12), 126.8 (C-
10a), 126.3 (C-10b), 119.9 (C-4a), 119.6 (C-9), 118.5
(C-11), 116.9 (C-10), 109.1 (C-6a), 105.4 (C-1), 104.5
(C-14), 103.8 (C-4), 102.4 (C-13), 51.7 (N-CH3). LA
RS SCER 194008 — 3, WU e A AR R

a9 EERR, BT HEE. DMSO %5
#. ESI-MS m/z: 356 [M + H]', 43 T3 A CaHpsNO4.
'"H NMR (DMSO-ds, 600 MHz): 5y 6.88 (1H, d, J =
10.2 Hz, H-11), 6.68 (1H, s, H-1), 6.63 (1H, d, J =
10.2 Hz, H-12), 6.60 (1H, s, H-4), 425 (1H, t, J =
10.2 Hz, H-13a), 3.77 (3H, s, 2-OCH3), 3.74 (3H, s, 3-
OCH3), 3.73 (3H, s, 9-OCH3), 3.72 (3H, s, 10-OCH3),
3.57 (2H, m, H-8), 3.14 (2H, m, H-6), 2.83 (2H, m,
H-13), 2.68 (2H, m, H-5); 3C NMR (DMSO-ds,
150MHz): dc 149.9 (C-9), 147.2 (C-2), 147.2 (C-3),
144.4 (C-10), 129.7 (C-12a), 128.4 (C-13b), 127.7
(C-8a), 126.4 (C-4a), 123.8 (C-12), 111.7 (C-11), 111.2
(C-4), 109.4 (C-1), 59.6 (9-OCH3), 58.9 (C-13a), 55.8
(3-OCH3), 55.7 (2-OCH3), 55.5 (10-OCH3), 53.5 (C-
8), 51.0 (C-6), 36.7 (C-13), 28.6 (C-5). UL ¥ 53¢
BR[20]400E — 2, WS AYAE ST,

EY10 BRI T HEE. B DMSO
V). BSIMS m/z: 342 [M + H]Y, 2 TRA
C20H23NO4. '"H NMR (DMSO-ds, 600 MHz): dy 8.54
(1H, s, 11-OH), 6.89 (1H, d, J = 8.4 Hz, H-8), 6.82
(1H, d, J = 8.4 Hz, H-9), 6.84 (1H, s, H-3), 3.83 (3H, s,
2-OCHj), 3.77 (3H, s, 1-OCH3), 3.59 (3H, s, 10-OCH3),
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2.41 (3H, s, N-CH3); *C NMR (DMSO-ds, 150 MHz):
dc 151.1 (C-2), 148.6 (C-10), 143.7 (C-11), 142.4 (C-1),
130.0 (C-7a), 129.5 (C-1b), 128.7 (C-3a), 125.0 (C-
la), 119.8 (C-11a), 118.8 (C-8), 111.5 (C-3), 110.5 (C-
9), 62.9 (C-6a), 61.4 (1-OCH;), 55.8 (2-OCH3), 55.8
(10-OCH3), 52.3 (C-5), 43.6 (N-CH3), 35.2 (C-7),
28.7 (C-4). VA ¥R 5 SCHRR2140E — 3, e
NEREE .
1.4 PUBTENHE

B = VR ) ) W CRAT (1 00 3K B R Tl 4
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1B, FR IR BE TR IR 6 35 FEAE 0.10 (0.5 22 IR 22 bR i),
5 i F R BE ) 10° CFU/mL.

B/AMIERBEMICORKME  BUGH 96 FLIKR,
552 BIFLH NN 180 uL FE B RE IR FEAN 20 . fic &

1 ALEW 1~10 BB NMIEK B (ug/mL)

Table 1 Minimal inhibitory concentration (MIC, xg/mL) of compound 1-10

U BIAE VA, 78 IR 2T Ja, B 2 FIH ECHS 100 L
TINEE 3 51, DAERHESSE 11 51, R iRAIE S
11 FIHECH 100 wL E3F, WRFE 5 1 B &R
0.049~100 ug/mL. H&F/MHR L E BH PR X R (BH 1 %
2R/ NEERR)  IPEXT R CIN N85 77 2% . DMSO A )
s G BN B 753, . DMSO FlA FE £ 7K). 4b
AT 96 FLBUR N TE IR AR 45 1 37 C M EIRRE 7%
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RSN TE SR A5 R DL 4 o €07 4 BR
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MIC 161 6.25 ug/mL, TG & LT IR H 2547
/INEERH(25.0 ug/mL).

&Y Compound
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KIGFFE Escherichia coli ¥ ZE AT 1 Bacillus subtilis

1 50 50 50
2 >100 50 50
3 >100 100 100
4 12.5 6.25 125
5 25 50 25
6 >100 50 50
7 >100 50 50
8 >100 50 50
9 >100 >100 50
10 >100 >100 100
/NEETH, Berberine 12.5 25 12.5
2 G MR 4y B4R,
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