+312 AR HwE kA  Drugs & Clinic F2E FEIW 20144E3 A

BENEREMPEMRELF RS INAEIERNMRER

FEE& ek BT FAFC 47 FRMC FhC o9
1. JRBRZSRER S 2%k, 107 VR 110016

2. RBHZRERE: g2l R TR Ak S U A S R sE g %, L7 YRR 110016
B E: BERUHRSEMY T EAR AN, EREZNH . AR E R T e, s
o B ZR ) Q1 TR BRI IS L N RS BTANAEZS L S NEERRS . e SR SR s BLAMEAAAT R R SR A
FITRTIATRORIE RS . FTFNE - R L B /INBER - WAL SRR L BTAREE - Je/NBERSE, RS, it
TR A B MEEREE  PURY I HU TR 2B S R R RA R AL T AR R 2 e R B A R AT
ik, iz E AR T R R AR 2%

KEEIR: FERAEE: VIR SRR TR by RER

HPESZES: R282.7 kRS RS: A MEHS: 1674 - 5515(2014)03 - 0312 - 10

DOI: 10.7501/j.issn.1674-5515.2014.03.022

Research progress on chemical constituents and pharmacological activities of
alkaloids from plants in Thalictrum L.
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Abstract: The plants in Thalictrum L., Ranunculaceae family are widely used in China because of their officinal values. The main
active constituents from Thalictrum L. are isoquinoline alkaloids including simple isoquinolines, benzylisoquinolines, aporphins
alkaloids, proberberines, morphinans, and isopavines. There are also a lot of dimeric alkaloids including dibenzylisoquinolines,
aporphinoid-benzylisoquinolines, proberberine-benzylisoquinolines, and aporphinoid-proberberines. In addition, they play an
important role in anti-cancer, anti-parasites, anti-platelet aggregation, anti-silicosis, and anti-virus actions. This article mainly
summarizes the chemical constituents and pharmacological activities of alkaloids from plants in Thalictrum L. in recent years, and
provides a reference for the development and utilization of the plants of Thalictrum L.
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PN Z R R 5 O3 RN 245 BRAE HTEAT IR A
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Table 1 Simple isoquinoline alkaloids in plants of Thalictrum L.

iy WEYA TR RIS SCHk
1 N-Fik-6,7- "SIV av by c 4. 5.6
2 thalactamine b. d 5.7
3 34-E-6,7- AUk S v A b 5
4 N-FHEEEAERR b 5
5 BEREATED b. ¢ 5.6
6  5-hydro-N-methylcorydalidine b 8
7  thalipetalmine c 6

a-KARFHAEL T przewalskii Maxim.  b-fi#FHA S T delavayi Franch.
RIS FEAA Y. T petaloideum var. supradecompositum (Nakai) Kitag.
d-/INHFERAHE T elegans Wall.

) ) ) Oj@i)
N\ N\ N+
Ry R R, R H,CO = \R
O O

1R=CH; R,=H R,=R;=O0CH, 3R=CH; R;=R,=OCH; 7
2R=CH; R,;=R,=R;=0CH; 4R=H R,;=R,=O0CH;
5R=H R;=R,=O0CH,0
6R=CH; R;=OH R,=R;=0CH;
E1 EREREYDEESEWEE YRS
Fig. 1 Structures of simple isoquinoline alkaloids in plants of Thalictrum L.
112 “NIESRMERSS AL R A R e OCH: OCH;
WIS E AT NN FIERARE T elegans Wall Ffilfte - ™ N e O N O Y e
FAYE T delavayi Franch." 73 B545 211 1-(4- AL H.CO 7M. .o N hco M,
He2-HIdk-6-F5E-5,7-— HUAR L Spnsk (8) B, b, O O o M O
A M RERA B ) 85453 ) thalimicrinone (9) 1), H;CO . H.CO H,CO -
9

AR MAEARERA B T przewalskii Maxim. 1453 2515 3]
ff) N-methylpalaudinium (10) M, JLZ5k WKl 2.
113 BUANEESS  JHA B R A h 43 25 4 5 R R Ah
FERAD (11~33) WK 2, HEH K 3.
114 JGUNBEGZE AL JE A T O3 B 4 E I i
INBERR AN (34~41) DLk 3, gty UK 4.
115 WhmEREE AL B R A IR R e SR A )
Tk L5 S0 A e ) S e ik, (42D« B it i (43D
A Sl g, (44) U7, LU T triternatum Rupr.

2 ENEREEYHRFTESEWEE YIRS

Fig. 2 Structures of benzylisoquinoline alkaloids in plants
of Thalictrum L.

H (1) a-allocryptopine (45) 4. H4iH WK 5.
1.1.6 T BRI S s R A e AL R
FY BB AR S Y JBAS 2 DA — SR IR )R
WASIORR A= 7 A S e AR D) v 1 0 46 TR ) SR AT
FEMEIRSE (46~56) WK 4, H ALK 6.
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Table 2 Aporphine alkaloids in plants of Thalictrum L.

G RSl RS R A5 SCHER | G WA AR R AIE SR
11 B UK a 11 24 (+)-BEBE ARG N4 a 11
12 BEEL AR a 12| 25 preocoteine N-oxide a 12
13 (+)-preocoteine a 12] 26 (H)-F7kHRAEREW N-E Y a 12
14 Hi Sk A BOKE I a 12) 27 1,2,3,10-0Y F4JE-9- 74 2 h 7
15 N-HISENE b 13 4,5,6,6a- i &1~ 7-BTAh 55
16 thalisopynine b 13 28 1,2,3,10-PY FEHE-9-(2-F53E-4,5- h 9
17 nantenine b 14 AR IR A IR ST AR HE
18  faurine c 15 29 1,2,3,10-PY4 4 35-9-(4,5- - HI% h 9
19  O-methylfaurine c 15 k-2 R A e S BT A
20 ARETETR av dvoes £ 164 17, 18, 4| 30  /NFEFAREERR h 9
21 PSR g 190 31 pEikiRE 28 S50 i 20
22 (+)-N-methylnantenine d 4. 10| 32 glaunine j 21
23 RFERAELZE d 10) 33 KA ET j 21

a-Fi Sk FEFARE T simplex L. 8% T. angustifolium L b-$RJPEAAR T atriplex Finet et Gagnep. c-&WEHIAT T fauriei Hayata d-KARHIATE T
przewalskii Maxim.  e-fi3# A5 T. delavayi Franch  f-WN T JHFA R T wangii Boivin ~ g-T. orientale Bioss h-/INH FFIARL T) elegans Wall.  i-JIf B fF
¥AYE T foetidum Linn.  j-5 AR T flavum L.

R,0 R,0
O NZCH;
R,0 +3CH; R0
R0 H,CO
ORg Rs OCH,

11R=R;=OCH; R,=R;=CH, Ry=H Rs=Rg=CH; 18R=H  20R,=R,=CH, R,=Rs=H R,=OH 23R,=R,=CH, R;=OCH,
12R;=0CH; R,=R;=CH, Rs=R¢=CH; R4=R;=H 19R=CH; 21R,=R,=R,=CH; R;=OH Rs=H 24R,=CH; R,=R;=H
13R,=OCH; R,=Rs=R¢=CH; R;=R—=R,=H 2R,=R,=CH; Ry—H R,=Rs=CH, 25R,=R,=CH; Ry=H
14R,=0CH; R,=R;=Rs=R¢=CH; R;=R;=R;=H

15R,=R4s=Rs=R;=H R,=R;=Rs;=CH;

16 R,=0OCH; R,=R;=Rs=CH; R4s=Rs=R;=H
17R,=R4=R;=H R,=R;=CH; Rs=R¢=CH,

3 EREREYSMANERE MR N
Fig. 3 Structures of aporphine alkaloids in plants of Thalictrum L.
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x3 BENREREYSR/NEREEYE
Table 3 Proberberine alkaloids in plants of Thalictrum L.

G W& 2R RS SCHR

34 /NEER as by ey d 20, 5. 16, 22

35 HEMHBTCIR a 20

36 BT d 22

37 2 c € 23, 16

38 DUA PR e 23

39 2,3,9,10-0F F 4 E-8- b 17
AL SR /INEE B

40 2,3,9,10-3F F A JE-1,8- b 17
TRRAEIRNEERR

41  8-hydroxypseudocoplisine f 10

a-IRE A T foetidum Linn.  b-{iB AL T delavayi Franch.
c- ik FHFABL T simplex L. 5% T. angustifolium L. d-T. minus subsp. Minus
e MITFIHIALE T atriplex Finet et Gagnep.  F-KARRAA T przewalskii Maxim.

R,0

R,0

34R,=R,=CH, R;=R,=CH,
35R,=H R,=R;=R,=CH,
36 R,=R,=R;=R,=CH;

37R,;=R;=R,=CH; R,=H

40 41

B4 EEREEY PRSI A S
Fig. 4 Structures of proberberine alkaloids in plants of
Thalictrum L.

‘ OCH;
0 O

44 o—/ 45 OCH;

5 BEREREY DGR EE RS
Structures of morphine alkaloids in plants of
Thalictrum L.

Fig. 5

R4 EREREY T 08ERE SR 08 B 2
Table 4 Pavine and isopavine alkaloids in plants of

Thalictrum L.

Gy (LAEL /AR RIS SCHik
46  (—)-thalimonine N-oxide A a 11
47  (—)-thalimonine N-oxide B a 11
48  (—)-thalimonine a 4. 25
49  (—)-isonorargemonine b 25
50 eschscholtzidine b 25
51  (—)-4-hydroxyeschscholtzidine b 25
52  isothalisopavine b 26
53 przewalidine c 10
54  O-methylthalisopavine d 20
55 munitagine e 27
56 thalisopavine b 25

a- ik HFAY T simplex L 8% T angustifolium L. b-\EERFEFARL T minus L.
c-KANFFAE T, przewalskii Maxim.  d-RB AL T foetidum Linn.
e- B FHFATL T fauriei Hayata

0—\ 0—\
O O
o [ Y co )
O OCH; O OCH;
H;CO H;CO
46 R, R 47
RZ‘D@%&'D&
Ry Ry

48 R;=R,=O0CH,0 R3=R4=Rs=0CH; Rs=H
49 R, =R¢=H R,=R3=Rs=O0CH3; R4;=OH
50 R;=R¢=H R,=R3;=O0OCH,O0 R4=Rs;=O0CHj;
51R;=OH R,=R3;=O0CH, R4=Rs=O0CH; Rs=H
55R;=R4=H R,=Rs=O0CH; R;=Rs=O0OH

R,

o ‘ @ ‘ )
R; R,

52R,=R;=0OCH; R,=OH Ri=H

53R, =R;=OH R,=R;=H Rs=OCH;

54R,=R;=R;=0CH; R,=R,=H

56 R,=R;=OCH; R,=OH R,=Rs=H
Elo FEHEE Y P IR 3EF0 5 IR B 2 A IR R 45 4
Fig. 6 Structures of pavine and isopavine alkaloids in

plants of Thalictrum L.
117 JESRAEYINE RERA R s AR B SRS A
AUFE T LA T simplex L.5¢ T. angustifolium L.
#951(¥) N-hydroxy-northalicthuberine (57). thalihazine
(58). thalihazine N-oxide (59) VI BRIFEHATE T
atriplex Finet et Gagnep. /3 £I(¥] thaliglucine (60) ¥,
FEGH LI 7,
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R, l}z OCH; CIH3 C|H3
H,CO No
3 CH, H;CO T;I\Cl—h H;CO N\CH3
O (6] O
H;CO H,CO ‘ 0 ‘
0 57R=H R,=OH 0\/ o
O 58R,=OCH, R,=CH, o % \—o 60
7 BEREREYPIERE SN
Fig.7 Structures of phenanthrene alkaloids in plants of Thalictrum L.
1.2 &3 TEs XM R - RIS 11-127388:, RN

120 XNCFIEFMERS A, AL 5 DR I
WASRR A= A, A BRI X R R, B
SEMRERFE 11-12584 1 10- 1238 PR 2 - 2%

S - JSERAT S 7-8'. 8-7'. 8-6'. 8-5'. 5-8'. 7-5'
tte e, R R R T 4 B S U S
WEIRSR A, (61~75) DL 5, HEEH LA 8.

% 5 BENEREEY X E R EAE Y15
Table S Bisbenzylisoquinoline alkaloids in plants of Thalictrum L.

s WEMAFR R A8 SCHk G WEYAFR R A5 SCiHk
61 JERA RN R a 28. 29 69 JERR BRI TE e 17
62 JEFA RS a 28. 29 70 By O o AT g 9
63 thaliatrine a 29 71 JEFABLH R h 21
64 neothalfine a 29 72 = AR f 22
65 75 TGP B b 20 73 NN £ i 22. 31
66 INEE a 23 74 i o] 2 5 f 22
67 O- PR R FEBE R e d 16. 30 75 7 Sk A B i 31
68 B e VR es f 17, 22

a-SKITRFATE T atriplex Finet et Gagnep. b-BREHHAY T foetidum Linn. c-FikATE T simplex L. 5% T angustifolium L - d-"E4BFATE T fortunei S. Moore
e-Mi#EFA R T delavayi Franch.  £-T. minus subsp. Minus ~ g-T. orientale Bioss h-BFHARE T flavum L. -55MEHT L FFATE T simplex var.brevi-pes Hara

1.2.2 BUANE - “REE RS IR AN A
JEAEA) 3 T A BB AR - RIS R R TR
Yt (76~100) WA 6, HEHIUE 9.
123 HABK =AY M T longistylum DC.H
I3 B R 2 AR/ NBED - NI SRR TSR AR,
O-methyllongiberine (101) H! longiberine (102) **I,
MR EFAEL T, acutifolium Boivin FINNYLJFFA T
wangii Boivin 737553 B A3 BIBTANE - JsUNRERRE — 2%
RO I JERA SR J5, (103) BYUFI(—)-thalibealine
(104) U8, JLANE G ¥ EFA B T fauriei Hayata 3
B 1 AN - BTANESR R AE W, fauripavine
(105) P71, gy LI 100
2 HIE{EH
2.1 $BREiEA

AR Y SMT IR i PRI 5T W R R s AR T )
ARG A TR 8 40 AR 4 R T R ) Al P A

AL A DABTANERY . nehiee L Jst/NERER I A=)
i A B XU 5 S A R 25 R PR ) ik ) AV e
&, R TIAR A 2 0 RE R, B A S
Rl RV R A7k VI R VG R e
AR o

F OB HEE RA HEch 4y 2543 51 40 A
i, X 8 FhAEMIBRAEAT T RN, 45 RAEW
By o6k N T O 40 0 GLC-82 . A FL MR g 40
CAM-6. AN KMl HCT A — & i flG 14 .
Lin 2B T MK FEFA B T faberi Ulbr.H 4y 55
B 5 ASFTBT AN E - 7 T S g bk 2 R A )
3-hydroxy-6'-desmethyl-9-O-methylthalifaboramine . 3-
hydroxythalifaboramine. 6'-desmethylthalifaboramine.
3,5'-dihydroxythalifaboramine. 5'-hydroxythalifaboramine,
Y%t LU-1. KB. KB-V(+VLB). LNCaP. ZR-75-1
5 98 20 P S R A SR (R 1355 2 - Chen 251 AR
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71 R=0CH; =H R,=CH; ;
72 R=0H 74R,=CH, R,=H 75

8 BEHEREYTNTEREMEEMHNLEN

Fig. 8 Structures of bisbenzylisoquinoline alkaloids in plants of Thalictrum L.

R 6 EREREY T MANE - TEFEWE = RE MR

Table 6 Aporphine-benzylisoquinoline dimeric alkaloids in plants of Thalictrum L.

i WEWAIR PRI SCHR | s A WATR FPARIRE SCHR
76 thalictrogamine a 20 | 89 3-FREEKMH A FLH B e 32
77 foetidine a 20 | 90 6/~ ORI AL B ik e 32
78 pennsylvanamine a 20 | 91 3,5'- BRI H AL BRI, € 32
79 thalmelatine b 22 | 92 S-FRFERN R BB BB € 32
80 dehydrothalmelatine b 22 | 93 3-FRHE-6- I HRA BRI TR e 32
81 KM AR c 28 94 przewaline f 10
82 i JRUHIA RS c 28 | 95 przewalskinine f 10
83 KEAM A REAT c 28 | 96 przewalskine f 10
84 fauridine d 27 97 przewalstinine f 10
85 3-methoxyfaurithaline d 27 98 przewalstine f 10
86 faurithaline d 27 99 przewalstidine f 10
87 IR A W b 22 | 100 przewalstidinine f 10
88  3-JRdk-6/-2 FH-9-0- HIHL K SRR Bhr ik e 32

a-IREEIAH T foetidum Linn.  b-T. minus subsp. minus  c-Jk/3HFARE T atriplex Finet et Gagnep.  d-5 V5 [EFA R T fauriei Hayata
e- K JHFAKE T faberi Ulbr.  f-KARFEFARE T. przewalskii Maxim.
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2% H3H  2014FE3A

77 R=CH;

87R,=R;=R,=H R,=CH;
88R,=R,=H R;=OH R,;=CHj;
89R,=R,=H R,=CH; R;=0H
90 R,=R,=R;=R,=H
91R,=R;=0H R,=CH;, R;=H
92R,=0H R,=CH; R;=R,=H
93R,=R,=R,=H R;=OH

OV 2 R, =CH, R,=Rs=H
79R,=H R,=Ry=CH, OCH:

OCH:

95 R;=R,=0CH,O R3=H, R4=O0CH;
96 R;=R,=0OCH,O R3;=O0OCH; R;=H
97R;=R;=H R,=R4=O0CH;

98 Ri;=Ry;=H R,=R4=O0CH;
99R;=0OH R,=R;=O0CH; R;=H
100 R,=OH R,=R4=O0OCH3; R;=H

9 ENREREYTMINE - FTEFEWE - REMER SN

Fig. 9 Structures of aporphine-benzylisoquinoline dimeric alkaloids in plants of Thalictrum L.

I A 053 B P JREAA B B SRR A T T A N IR
PEMNR, RIS #0% HeLa. P LCC. B¥E
MGC. JE/NIHufififE PLA-801 254l futy ok T
PUHIEYE . JHRA TR A E I N bel-2 FEA,
¥ bax Al c-myc JEF, 755 PLA-801 i7",

Ko B CURAT/NBENE O R S S RN KA 208y o AT
I, BB o L 4T Mk HL-60 (¥4
SELELAT 2 R F O S50 A OGE, FEL
MR, DNA Wi, Sk, it
SERFFCR IR BT CUIRAE S I Ca® EIE, BRISA
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E 10 ENREREVHEMEZREMEEH

Fig. 10 Structures of other dimeric alkaloids in plants of Thalictrum L.

W Ca®", HEIT SR KAINHEIPY. kg gl i% S
N T-Z0 M I 40 R0 BRG0P R 4 B 95 T2 Oh
2 BVG BB CAA S HepG2 gl 0y T F2 1 8E
AR R, WIS R AT TS
9. 3 (caspase 9. 3) Ji, 4RSI caspase 8 LUEHL
PIER, MBI B S I0#E, W Bid Wiz, 41
Mtz C RS, BAESUMIET . B
T o T O S R Wl S NV, R DL/ INERE J S A
K562, K562/ADR (Miffif#E3% K562 4ifutk) 4
B, HICso M9 5324 10.97 pg/mL; 55 25 20k
JHBER R KS62/ADR [N, Fi 403 JLim 24
Pho BRSBTS R RFA R ARSI HepG
2. FHE40iE BEL-7402. &40 i HCT-8. M4t
L A-549 A5 MEIfER, JLAmHIE g m A
60% o KB G S SRR S R W A A S T
petaloideum Linn. #2255 A= W) 580 6k N Mili B8 9 40 i
NCI-446 FIK 40 SWWC116 (1A KR4 T
JSA I S R E A
22 mMEFLEHEH

Ropivia 2PN 85 FEFA 85 T flavum LA 4y 8545 5]
12 FEYIn, HIATPUE BT MY, XLk
Bl ¥4y S8 7R B 1) PO M B L Plasmodium
falciparum Welch. F1 K| A 2 J& i Leishmania
infantum [FHEYE. Lin 2508 T MO 2 b
F3EN 3 AN EYIB A B3 YU R s,
EDso {H 73 %2 2.7+ 1.8+ 1.8 pg/mL, W4 MUk
(D-6) HIGMENN 20k (W-2) 3PS

2.3 fmMREEER

FE 3 S T B e A e 3 B 1 3] 3 Y
HEREAT T RSN SR ARAE RIBTIE, SR
YIRS I bk (BBID) R ARE — 3% S npk
J& (ABD BEWGAM I Wi I 17 A0 I J5 5 3 F) i /)
WM, H BBI# T ABL, Tkl hSESE1E
SHEEEARTA .
2.4 RYRHIER

Ve RS0t 7 B RA RE TR R K R
SRR ST S VRS il B SE M BEAT TIPS, 4
REW], ZHEJERAY T ramosum Boivin. i JFHA
BLOHGHE FERA B R HAA R T minus L. var.
hypoleucum (Sieb. et Zucc.) Miq.. FAHHT Sk FHIA K
T. simplex var.brevi-pes Hara il A= W)H % % i K B -
WYY BRI YR T AR A R AR
SYR ARl s T RAFRCR, B R AA HEA S A
VNC ST R AT (AR S
2.5 HmEIER

N7 3K AR e g 2 A 3 b 2 A )
(—)-thalimonine #/(—)-thalimonine N-oxide HA 3%
HuAR ST 7 B4 H], b (—)-thalimonine
Hihl A/Weybridge (H,N7) I A/Rostock (H7Np)
BELEXS R FSC 2T 4k 4 ) 2K ECso {EL 20100 0.1+
0.6 pg/mL, 7] BERCAPURTEB 25 (I, (EAT
YN ST
3 GiE

e [ AR SR AR DR R AE RN iz
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S 30k

(11 PEREEGE P EE SRR, PEEYE M) 5
27 . dent: BREEH AL, 1979: 502-592.

(2] AR HRE RS 55 M R A Sl o i b B R
A P 7 R G X [D]L dbst: JBsteh
AEE2EE, 1999

(31 WGHE. B R AL A BRI 5T B R G o SR
[D]. dbxt: dbstbpRIEE 7k, 1999.

[4] Al-Rehaily A J, Sharaft M H M, Zemaitis M A, et al.
Thalprzewalskiinone, a new oxobenzylisoquinoline alkaloid
from Thalictrum przewalskii [J]. J Nat Prod, 1999, 62(1):
146-148.

[51 ¥E i, B/hE B E, S5 T AR AL A R
oy 1. RARFFR S TER, 2002, 14(5): 24-25.

6] Z&x, ¥ W, E, S AR R
9T [J]. W2y, 2004, 35(3): 243-245.

[71 Al-Rehaily AJ, Gao C Y, Martin G E, et al. Thalpetaline: a new
alkaloid of Thalictrum petaloideum var supradecompositum [J].
Planta Med, 1998, 64(7): 681.

8] VE A, B/E B B, SR AR B O
WEST (7). IR, 2003, 45(4): 500-502.

[91 Liang Z Y, Yang X S, Wang Y, et al. Two new

oxoaporphine alkaloids from Thalictrum elegans [J]. Chin

J Chem, 2005, 23(7): 895-897.

Zhang G L, Rucker G, Breitmeier E, et al. Alkaloids from

Thalictrum przewalskii [J]. Planta Med, 1998, 64(2):

165-171.

Velcheva M P, Danghaaghiin SSamdanghiin Z, Yansanghiin

Z, et al. Epimeric pavine N-oxides from Thalictrum simplex

[J]. Phytochemistry, 1995, 39(3): 683-687.

Velcheva M P, Petrova RRSamdanghiin Z, Danghaaghiin

[10]

(11]

S, et al. Isoquinoline alkaloid N-oxides from Thalictrum
simplex [J]. Phytochemistry, 1996, 42(2): 535-537.
FOGHE, BRVUER, E300h, 55 BRF R REALAE B 1
WYL [J]. "2y, 2000, 31(5): 324-326.

rOGHE, S, BRDULR, 5. BRFy AL AL A Ly 1Y

[15]

[16]

(17]

(18]

[19]

(20]

[21]

[22]

[24]

[25]

(28]

[29]

WERT[I]. " EZ#ARE, 1999, 34(3): 157-159.
Lee S S, Doskotch R W. Faurine and O-methylfaurine,
two novel benzyl-aporphine dimers from Thalictrum
fauriei [J]. J Nat Prod, 1996, 59(8): 738-743.
Al-Howiriny T A, Zemaitis M A, Lin F T, et al. Alkaloids
of Thalictrum angustifolium [J]. J Herb Pharmacother,
2002, 2(2): 1-10.

Li M, Chen X, Tang Q M, et al. Isoquinoline alkaloids
from Thalictrum delavayi [J]. Planta Med, 2001, 67(2):
189-190.

Al-Howiriny T A, Zemaitis M A, Gao C Y, et al.
Thalibealine, a novel tetrahydroprotoberberine-aporphine
dimeric alkaloid from Thalictrum wangii [J]. J Nat Prod,
2001, 64(6): 819-822.

Erdemgil F Z, Telezhenetskaya M V, Baser K H C, et al.
Alkaloids of Thalictrum orientale growing in Turkey [J].
Chem Nat Comp, 2000, 36(2): 223-224.

Istakova R,, Philipov S, Sidjimov A, et al. Alkaloid
content of Thalictrum foetidum L [J]. Comptes Rendus de
l'"Academie Bulgare des Sciences, 2008, 61(2): 181-186.
Milan P, Rade D, Olga G, et al. Chemical and cytological
investigation of Thalictrum flavum L. from the VoJvodina
region [J]. J Serbian Chem Soc, 1996, 61(3): 159-164.
Istakova R, Tashev A, Popova P, et al. Alkaloid
composition of Thalictrum minus L. subsp. minus
(Ranunculaceae Juss.) [J]. Comptes Rendus de I'Academie
Bulgare des Sciences, 2011, 64(8): 1109-1116.

Luo Y Q, Bo T, Li M, et al. Optimized separation of
isoquinoline alkaloids in Thalictrum herbal medicine by
microemulsion electrokinetic chromatography [J]. J Lig
Chromatogr Relat Technol, 2003, 26(11): 1719-1730.
L, Vachnadze V. Alkaloids

Thalictrum triternatum Rupr., growing in Georgia [J].

Kintsurashvili from
Izvestiya Akademii Nauk Gruzii, Seriya Khimicheskaya,
1997, 23(1/4): 172-173.
Sidjimov A K. Biosynthesis of isonorargemonine,
eschscholtzidine and 4-hydroxyeschscholtzidine in Thalictrum
minus [J]. Planta Med, 1997, 63(6): 533-535.

Sidjimov A K, Tawara J N, Stermitz F R, ef al. An isopavine
alkaloid from Thalictrum minus [J]. Phytochemistry, 1998,
48(2): 403-405.

Lee S S, Doskotch R W. Four dimeric aporphine-
containing alkaloids from Thalictrum fauriei [J]. J Nat
Prod, 1999, 62(6): 803-810.

WRPULR, mooGhl, MRk, & B Rba s XUCRHE s
WK FIRIESE (0] 2, 2005, 36(4): 487-490
Gao G Y, Chen S B, Chen S L, et al. Novel dimeric
alkaloids from the roots of Thalictrum atriplex [J]. J



BRI Y Drugs & Clinic

FE2% H3W

2014 E3 A +321

[30]

[31]

[33]

[36]

[37]

(38]

Asian Nat Prod Res, 2005, 7(6): 805-809.

SRELVE, SKRFELL, £, SR BRI RIS )
[9]. HE R, 2009, 7(4): 293-296.

W E, RIS, SN B RIS LR A AL S B T
7% [1]. Wz, 2011, 33(4): 658-660.

Lin L Z, Hu S F, Chu M, et al. Phenolic aporphine-
benzylisoquinoline alkaloids from Thalictrum faberi [J].
Phytochemistry, 1999, 50(5): 829-834.

Lee S S, Wu W N, Wilton J H, et al. Longiberine and
O-methyllongiberine, dimeric  protoberberine-benzyl
tetrahydroisoquinoline alkaloids from Thalictrum longistylum
[J]. J Nat Prod, 1999, 62(10): 1410-1414.

MRERAE, IREER, B e, S5 BRI RERE XU LY
JEE o R B SR S A T E (D). AR A A AR
2000, 21(12): 1820-1823.

MR B, BOBHNR, S0, AE. BT RIIORIE A B —
R 6 T e s N A bR A0 BELRR 0 Al MR REPERIE ST (0],
HlERAE g BAREIERR, 2001, 40(4): 9-12.

Chen Q, Peng W, Xu A. Apoptosis of a human non-small
cell lung cancer (NSCLC) cell line, PLA-801, induced by
acutiaporberine, a novel bisalkaloid derived from Thalictrum
acutifolium (Hand.-Mazz) Boivin [J]. Biochem Pharmcol,
2002, 63(8): 1389-1396.

Dong Y, Yang M M, Kwan C Y. In vitro inhibition of
proliferation of HL-60 cells by tetrandrine and coriolus
versicolor peptide derived from Chinese medicinal herbs
[J]. Life Sci, 1997, 60(8): PL135-140.

Leung Y M, Berd I K M, Kwan C Y, et al. Effects of

[40]

[41]

[42]

[43]

[44]

[45]

[46]

tetrandrine and closely related bisbenzylisoquinoline
derivatives on cytosolic Ca®" in human leukaemic HL-60
cells: a structure- activity relationship study [J]. Clin Exp
Pharmacol Physiol, 1996, 23(8): 653 - 659.

Oh S H, Lee B H. Induction of apoptosis in human
hepatoblastoma cells by tetrandrine via caspase-dependent
bid cleavage and cytochromec release [J]. Biochem
Pharmacol, 2003, 66(5): 725-731.

BN, GKIBLT, 1R A, SE BRSSP IE IS
2 K562/ADR 4l bk % 251 25 0T 5E [1]. 2540 e
&, 2003, 23(6): 402-406.

VAR, R, R EE, AR D RIERIUIER U
SRS [P]. HPIE: 200810115675.5, 2008-11-19.
R IIAE, ERU, AR, S AL S )
B SN PUI R PERIE S 9], 3L 7 BR 2 R R,
2011, 13(4): 65-66

Ropivia J, Derbre S, Rouger C, et al. Isoquinolines from
the roots of Thalictrum flavum L. and their evaluation as
antiparasitic compounds [J]. Moleculers, 2010, 15(9):
6476-6484.

M3, mOCHE, IR, S5 SRR R =R
Bk i NSRS S (3], HREZ, 2000, 31(11):
839-841.

ERH R, B . D AL B R TR A R R s
WA (7] REAFLSIRIR, 1995(6): 43-44.
Serkedjieva J, Velcheva M. In vitro anti-influenza virus
activity of isoquinoline alkaloids from Thalictrum species

[J]. Planta Med, 2003, 69(2): 153-154.



