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Abstract: Fifteen alkaloid compounds were isolated from the 70% aqueous alcohol extract of Stephania tetrandra
S. Moore by silica gel, reversed phase silica gel, Sephadex LH-20 column chromatography and semi-preparative
high performance liquid chromatography. They were identified as tetrandraside A (1), (Z)-N-formyl-nornuciferin
(2), (E)-N-formyl-nornuciferin (3), salutaridine (4), salutaridine N-oxide (5), (E)-3-(4-hydroxy-3-methoxyphenyl)-
N-[2-(4-hydroxy-3-methoxyphenyl)ethyl]-2 propenamide (6), dauriporphine (7), sinomenine (8), liriodenine (9),
a-magnoflorine (10), (15)-4'-S-glucosylcoclaurine (11), tetrandrine (12), fangchinoline (13), tetrandrine 2'-f$-oxide
(14), and tetrandrine 2'- o -oxide (15), respectively, by MS, NMR and single crystal diffraction. Among them,
compound 1 is a new alkaloid glycoside. Compounds 2-11 were obtained from this plant for the first time. These
compounds showed obvious cytotoxic activity against drug-resistant lung cancer cell line H1299, and compound 9
had the best activity, with an IC,, of 5.38 umol-L".
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zyltetrahydroisoquinolines)~ [ #h 3E (aporphines) F1 Ji
/INEERH, (protoberberines) % 45 #4 A MU, 2 Ik A
(A /R N NG S/ DR G S M o 17 e
PP G G E A BRI R SO e
PRAFO 22 BRI R A

T RN S T 24 240 B vk H1299 4 0 75 3% 4
SALEY, AT B BT O S E YIRS o #E AT T Ry
B . G SRR SRS RO i 2 B, L Ar B
23] 1S NMEWWEA S, 57 79 % 7€ N tetrandraside
A (1). (2) -N-formyl-nornuciferin (2). (E) -N-formyl-
nornuciferin (3).salutaridine (4).salutaridine N-oxide (5)
(E)-3-(4-hydroxy-3-methoxyphenyl)-N-[2-(4-hydroxy-3-
methoxyphenyl)ethyl]-2 propenamide (6). dauriporphine
(7)~ sinomenine (8). liriodenine (9). a -magnoflorine
(10). (1S)-4'-f-glucosylcoclaurine (11)-tetrandrine (12).
fangchinoline (13). tetrandrine 2'-#-oxide (14) Fl tetran-
drine 2'-a-oxide (15) (B 1). H i, k&% 1 Atk
FY, W E Y o R O D R R A
BV AN P O 2 2 AR SRR, XS W N
o 20 LT 24 R H1299 Y96 B KRR, Btk &

YII1C,, N 10.56 pumol-L7, b &40 9 3% ¥ L4, 1C,, N
5.38 pmol L™ (AP0 & 4E#E 2 1C, 292985 pmol L),

FER5118
1 FHUEDEREE

a1 KA R, ££50254 nm T, #Z 0
T 7R A W BE, Wagner 055 2 BH Y, HR-ESI-MS #E 73
T B 7 U m/z: 494.202 7 [M+H]" (i1 % 1 494.202 6,
C,H,,0,,N) %5t 53 ¥ C,,H,NO,,» 'HNMR (& 1,
400 MHz, CD,OD) & /5 4 14 1,2,4,5- V0 BUR 2L 2R, 5
AR F NS, 6.76 (s, 1H, H-5) f15, 6.30 (brs, 1H, H-
8); 1 1M 1,3,4-=HURIREE, &A1 4, 6.76 (d, J=
1.8 Hz, 1H, H-2'), J,, 7.16 (d, J = 8.4 Hz, 1H, H-5"), J,
6.40 (dd, J = 8.4, 1.8 Hz, 1H, H-6'); 1 /i %j i i Ji 57
TN 6, 478 (d, J = 7.4 Hz, TH, H-1"); 4 />4 &J #f O H
R T 6, 3.50, 3.42 (I &, 4H, H-2",3",4",5"); 1 4
JIg Wi e U R 3 6, 4.50 (dd, J = 3.0, 9.0 Hz, H-1); 1 /M
HREIH R 6, 3.91 (dd, J = 1.0, 12.0 Hz, 1H, H-6"a),
3, 3.73 (W H F, 1H, H-6"b); /i Jij 1 . FF 2 43 )
0, 3.50 (i & S, 2H, H-3), J,, 3.26 (t, 7.8 Hz, 1H, H-4a),

Figure 1  Structures of compounds 1-15 and SCH71450
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Table 1 'H and ”C NMR data of compound 1 (400 MHz for
'H NMR and 100 MHz for *C NMR with methanol-d, as solvent.
J in Hz). "Signals overlapped

No. oy O
4.50 (dd, 9.0, 3.0) 78.0
3 3.50m’ 61.6
2.99 (ddd, 17.3, 17.3, 5.8) 24.9
3.26 (t,7.8)
5 6.76, s 110.8
6 147.2
7 144.5
8 6.30,brs 114.0
4a 125.4
8a 121.3
1' 132.8
2! 6.76 (d, 1.8) 116.5
3 144.6
4 147.6
5" 7.16 (d, 8.4) 117.6
6' 6.40 (dd, 8.4, 1.8) 120.3
7 2.88 (dd, 13.6, 9.0) 37.6
3.73,m"
1" 478 (d, 7.4) 102.9
2" 3.50, m" 73.5
3" 3.42,m" 76.9
4" 3.42,m" 69.9
5" 3.50, m" 76.2
6" 3.91 (dd, 12.0, 1.0) 61.0
3.73,m"
OCH, 3.84, s 54.9
NCH, 3.24,s 53.2

5, 2.99 (ddd, 17.3, 17.3, 5.8 Hz, 1H, H-4b); 1 4> Ffl 42 &
N, 3.84 (s, 3H) 1 1 AN NCH, N o, 3.24 (s, 3H). 454
C NMR (¥ 1, 100 MHz, CD,0D) fl DEPT, & /"4 7
A5 EFER N 6, 147.6 (C-4).147.2 (C-6)-144.6 (C-3").
144.5 (C-7)~ 132.8 (C-1"). 125.4 (C-4a). 121.3 (C-8a),
54N UCH 3N 6. 120.3 (C-6).117.6 (C-5"). 116.5
(C-2"), 114.0 (C-8)~ 110.8 (C-5), 1 /™7 % 4 ot 5 Bt 0.
102.9 (C-1"), 4 /™7 %) i {8 H 50 6. 76.9 (C-3").76.2
(C-5").73.5 (C-2")69.9 (C-4"), 1 /™ JIg i i Ik F 3 K
S 78.0 (C-1), 4 ANV Ik 43 53 Oy 3 A iR 0y 1 0.
9 61.6 (C-3)-37.6 (C-7")~24.9 (C-4) I 1 AN % i W H
FE 6. 61.0 (C-6"), W™ H 43 3l 9 6. 54.9 (6-OCH,)+
53.2 (NCH,). bi& %4 5 SCik ik & 9 SCH714500>1
g5 (B 1) AL, AN A 2 SCHT71450 B/ 1A 4R
FTASNCH, M55 o A7 20 EL B P AN A6 9 1 B 1% £
W, RIAL G901 C-1 A1 C-3 B4k 226285 20 3 K 3%
A% 7 20.1 F120.7, [FH NCH, FI4L 2400 # B AR 35 67
., Jen b & 1 N EAY), 554 o G A
AAEYROZ R — AN E N .

A O (HMBC, E2) 45t H-5 5 C-4 1%, H-8
5 C-1.C-4a.C-6 #15%, H-1 55 C-4a.C-1'#15¢, H-7'5 C-

8a 5k, H-2'\H-6'% 5 C-7H1 5%, iR AR &Y
FEARH 485 SCHT1450™— 5. Bb4k, NCH, H WA 5
C-3MC-1 MK, 27" N ENA —ANHEE, HEEES
C-6 M1 5%, U B S 36 77 C-6 -, H-1"15 C-4'HI %, it
WA 4 B AR C-4' 1, 83T H-1" B8 & B0 b7 e 4
W9 B % B -

Figure 2 Core HMBC correlations of compound 1

N T WhEAE T BRI A X R Y B 5Tz AL
AW NOESY #H<3E (K 3). 7ENOESY A5, H-1
5 H-40.NCH,#15¢, NCH, 55 H-1 . H-4a #H 5%, 1% ¥ H-1
5 H-40.NCH, NAH[F 5 A . H-1"5 H-5"F1 ¢, EDIE T
A EAE C-4' I, WAL H-5 8106, Ui B H 4 R 0%
f£ C-6 I, H-5 5 H-4 #>%, H-1 5 H-2'.H-6'# 5%, H-8
5 H-1.H-8 5 H-7"M1 2%, H-2'\H-6'5 H-7'#1 %, ik #H
RAEMIE VARG RGN BTG
Y BRI, WA BEWS IR1F FLK MR =1, I T i 8
WA R B . ST R R A A A ZAa ) AR oy s 2 T
D- & (1), Bk, M6 A 9 1+ 17 % 0 D-#
M fiy 44 N tetrandraside A .

Figure 3 Key NOESY correlations of compound 1

2 AEEMENR

YRR PSS S (R 2) BoR, XL AT A
Jit e i 245 400 LR H1299 356 B s ), Hor ik &
YI1I1C, N 10.56 pmol- L™, (LA 9 35 M i, 1IC,,
5.38 pmol L™ (FHMEXF R AER B 1C,,2929.85 pmol-L™).

LRI

Jii it (HR-ESI-MS) {# A Waters Vion IMS QTof;
g 3L 4% 5 Bruker, 400 MHz. 600 MHz, DA methanol-d,
5 CDCL NV, TMS 2 A b 204116 1% {8 B A2 46
ZLAMGTEACFTS 3000; 48 40t i 4% 4 TU1810DPC;
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Table 2 Cytotoxicity test results of compounds against H1299

Compd. Cytotoxicity IC, /umol-L"
1 10.56
3 12.97
4 11.72
6 16.49
7 8.38
8 22.71
9 5.38
10 17.04
11 14.73
12 10.53
13 12.16
Gefitinib 29.85

e SGW®-533; il % i (XA 75 LA DACRO,
WA 930 mm x 250 mm, # )2 € 3% (TLC) FEE (GF,,)
AR RERE R (200~300 H, 5 57 TA R A F)
TR, e AH 3 F: (Cosmosil 75, C18-OPN) A
Nacalai Tesque 2 7] 77 it o i) SR %X Sephadex LH-20
WA H T A =R . TLC i 77 H Wagner 3771 (T 1 g
AL AR 10 g % T 50 mL /K A, n#k, 0ok ES B2 2 mL
FH 7K #5821 100 mL). S5 = it F 1A LI 77 DA R
At FEAL S5 I SCER R T A T ) 2 ) e S

F B O JERET 2018 4F 6 H I T~ R HS T A 46 7 H 24
M, & T W3 HA% % %€ N Stephania tetrandra S.
Moore, Ff A< A7 5T 78 R B K 2 /30 R 24 W) s A
TH, 985 St-2019-1,
1 RS SE

10 kg ¥y l7 SRR (5~10 H), 3.0 L 70% 2. 1%
K (BRER AT pH = 3) B iR IZ 24 he HhIETE SRR
W, HASIRGRRR 2 O, 2K pH = 9~10, A& #
I, A3 E R 90 g KAHFR 4> B RFLI AEAE, I 30%
A70% 1) L BEZKBEL, 437115 21 60 g 1 30% L BEKBE
JELIA 30 g 11 70% LK BRI o K S AT BB 43
RERRE, DA - 151 3 50 1B BRI, SR A
FEHLLE 43, 153110 M4 (STC-1 #|STC-10). £k
STC-1 & iR il CHMEE- 2R 48 = 4:1) 53
2 /113 (23.4 mg) AR S AL &5 (13.8 mg), FE
i STC-2 23 ) B2 Ak Jie A €l 15 24k B 90 4 (14.1 mg)
A6 (18.3 mg), #f i STC-3 &3 Je &2 1k i A 0 itk 43 3
A&7 (8.3 mg).9 (7.3 mg), £ 5 STC-4 £ ik fek: i #
R CHME - =11 53 EW12 (6.3 g).13
(8.6 ), Ff fih STC-5 £ i & 2 VR AH €3 (HPLC) #6 F%
Vet (65%~95%, 0~25 min), it 2h AH B % K, i
35 mL-min”, BTN C18, @ 30 mm x 250 mm, 151k
5414 (t, = 10.7 min, 6.8 mg)<15 (¢, = 12.2 min, 2.9 mg),
4 70% Z B K e i LH-20, DL4l B s vk i, 2

WA I 5y, Ha 153 3] 5 A4 4 (STC-701 £ STC-
705). STC-702 {£ HPLC | A (45)~7K (55) (&K
0.1%) 25 1% Y& Bt (0~40 min), %% 35 mL-min”, ¥ 1
L N C18, @ 30 mm x 250 mm, 132k 59 8 (1, =
23.7 min, 5.6 mg), ¥ 30% £ B K P i ¥ b A EE, 4
A LA 15% 75% HE K B8 e, 73 1 43 20 g STC301 Al
15 g STC302, ¥4 ¥ i STC-301 | LH-20, LA H % 3% i,
53] STC-3011 (17.1 g).STC-3012 (1.8 g), £ &k 3011 L
Tk e i, DA FRE 301 S5 FE B, /3 3 10 N4
(STC-3011-1 #|] STC-3011-10). #£ & STC-3011-6 &
HPLC A 5 B i, FH R 7K 35% %1 45% (0~ 50 min), Ji 3%
35 mL-min™, ¥ F k&K C18, @ 30 mm x 250 mm, 15
&P 11 (¢, = 32.2 min, 200 mg), £ §h STC-3011-10 4
HPLC f B 3 I, B EZIK 5% 3] 15% (0~50 min), i i#
35 mL-min”', ¥ F M A& K C18, & 30 mm x 250 mm, 75
AP (1, = 8 min, 5.2 mg).10 (¢, = 31 min, 11.3 g).

2 HFEHEE

&ML FREEH K, [P +32, 1
282 (0.938), 234 (1.191), IR (KBr) v, : 3 400.3 042,
2945.1 6011510+ 1450.768.705 cm’, 7 43 ¥ it it%
HR-ESI-MS # 73 T & T I m/z: 494.202 7 [M+H]"
(calculated 494.202 6, C,,H,NO,) % i 4 7 X N
C,,H,NO,,- 'HHI"C NMR [# 1, 'H NMR (400 MHz).
C NMR (100 MHz), CD,0D].

&2 BEGiE (TR, %40 254 nm G 15,
Wagner &5l 5 A, 15 70 % 7 HR-ESI-MS #7155
F g m/z: 332.125 4 [M+Na] ~ (calculated 332.126 3,
C,H,,0,NNa) & i 73 7 :U N C,H,,NO,. 'H NMR
(400 MHz, CDCl,) ¢, 8.39 (br d, J = 8.0 Hz, 1H, H-11),
8.26 (s, 1H, H-12), 7.23~7.38 (& ® &, 3H, H-8,9,10),
6.66 (s, 1H, H-3), 4.93 (dd, J = 14.0, 4.0 Hz, 1H, H-6a),
3.90 (s, 3H, 2-OCH,), 3.83 (dd, J = 12.9, 3.8 Hz, 1H, H-
5a),3.67 (s, 3H, 1-OCH,), 3.42 (ddd,J=12.9,12.9,2.3 Hz,
1H, H-5b), 3.10~3.19 (I & &, H-7a), 2.94 (ddd, J =
15.0, 12.5, 4.4 Hz, 1H, H-4a), 2.73-2.84 (W& & &, H-7b,
H-4b). "C NMR (100 MHz, CDCL,) d. 162.1 (C-12),
152.3 (C-2), 145.9 (C-1), 136.1 (C-7a), 131.4 (C-11a),
128.6 (C-8), 128.6 (C-11c), 128.4 (C-11), 127.9 (C-11b),
127.8 (C-9), 127.1 (C-10), 125.2 (C-3a), 111.4 (C-3),
60.0 (1-OCH,), 55.9 (2-OCHy,), 49.4 (C-6a), 42.0 (C-5),
34.1 (C-7), 31.0 (C-4). ZHHHE S LML &Y (2)-
N-formyl-nornuciferin — £, 1L &4 2 # % %€ N (2)-N-
formyl-nornuciferin.

&3 AR, 84254 nm H KEBE, Wagner
WA PA T, w0 P HR-ESI-MS #E2 T8 116 m/z:

(loge) / nm =

‘max
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332.125 4 [M+Na] " (calculated 332.126 3, C,H, ,NO,Na)
454y 73N € H NO,. 'H NMR (400 MHz, CDCl,)
J, 8.44 (br d, J = 8.0 Hz, 1H, H-11), 7.23~7.38 (I§ &
% 3H, H-8,9,10), 6.69 (s, 1H, H-3), 4.50 (dd, J = 14.0,
4.0 Hz, 1H, H-6a), 4.43 (ddd, J = 12.8, 4.0, 3.5 Hz, H-
5a), 3.90 (s, 3H, 2-OCH,), 3.67 (s, 3H, 1-OCH,), 3.10~
3.21 (I & &, H-5b), 3.10~3.19 (I £ S, H-Ta), 2.73~
2.84 (I 55, H-4a,4b,7b). ""C NMR (100 MHz, CDCL,)
S, 161.9 (C-12), 152.6 (C-2), 145.7 (C-1), 135.4 (C-Ta),
131.6 (C-11a), 129.5 (C-11c), 128.7 (C-11),128.1 (C-8),
127.9 (C-9), 127.5 (C-10), 127.4 (C-11b), 124.7 (C-3a),
111.7 (C-3), 60.1 (1-OCH,), 55.9 (2-OCH,), 53.4 (C-6a),
37.9 (C-7), 36.1 (C-5), 29.6 (C-4). %W ¥4 5 k"
WA W) (E)-N-formyl-nornuciferin — 25, 1k &4 3 # %
%€ N (E)-N-formyl-nornuciferin. 45472 13 N—20
B2 K A (Z/E = 20 1), BT E-H A (Mo Ka,
A=0.710 73, P212121, a = 6.287 7 (4), b = 15.884 6
(11), ¢ = 16.921 6 (9), a =y = f = 90°, V' =1 690.10
(17), deposition number 2074120, {14 45 ¥ ) 1 40 5035
a] L i W Ak www.cede.cam.ac.uk/data_request/cif
EINIOP

aa At i (TR, 54254 nm A1 3K,
Wagner iR 77 5 BH 1%, %520 #F5 1% HR-EST-MS #E 4> 1 &5
F W& m/z: 328.154 6 [M+H] " (calculated 328.154 9,
C,H,NO,") &t 431N C H, NO,. 'HNMR (400 MHz,
CDCL,) 8, 7.59 (s, 1H, H-5), 6.75 (d, J = 8.3 Hz, 1H, H-2),
6.66 (d, J = 8.3 Hz, 1H, H-1), 6.33 (s, 1H, H-8), 3.87 (s,
3H, 3-OCH,), 3.74 (s, 3H, 6-OCH,), 3.70 (d, J = 5.5 Hz,
IH, H-9), 3.33 (d, J = 17.7 Hz, 1H, H_-10), 3.00 (dd,
J =155, 17.7 Hz, 1H, H_-10), 2.62 (dddd, J = 1.7, 2.8,
43,12.5 Hz, 1H, H,-16), 2.51 (dd, J = 2.8, 12.5 Hz, 1H,
H,-16), 2.4 (s, 3H, H-17), 237 (dt,J = 1.7, 12.5 Hz, 1H,
H,-15),1.76 (td, J=4.8, 12.5 Hz, 1H, H,-15). "C NMR
(100 MHz, CDCL,) d, 181.4 (C-7), 161.5 (C-14), 150.7
(C-6), 154.3 (C-3), 143.2 (C-4), 129.2 (C-11), 123.6 (C-
12),122.0 (C-8), 120.6 (C-5), 118.6 (C-1), 109.4 (C-2),
60.7 (C-9), 56.1 (3-OCH,), 54.6 (6-OCH,), 46.7 (C-16),
43.5 (C-13), 41.3 (C-17), 37.2 (C-15), 32.5 (C-10). %
TR 5 SCER™ Mk & ) salutaridine — 2, [ ), H 45
o 3 ok B S AT AR B 7 — 2P A (Mo Ka, 4 =
0.710 73, P212121, a = 10.810 7 (5), b = 11.461 6 (6),
¢c=13.031 1 (7), a=y=L4=90°, V=1 61466 (14),
deposition number 2074119, & 14 25 14 1) 7 4 £ 4w v] LA
I8 3 P 3k www.cede.cam. ac.uk/data_request/cif %5 3% 3
). UL, L&Y 4 8% 5 N salutaridine »

WEWS AR, L5254 nm FH R BE, Wagner
TR EBAYE, 20 P HR-ESI-MS #5155 106 m/z:
344.149 9 [M+H]" (calculated 344.149 8, C,,;H,,NO.") %
H 4 7 3~ C,H,NO,. 'H NMR (400 MHz, CDCI,)
d,,7.80 (s, 1H, H-5), 6.91 (dd, J = 8.3, 1.0 Hz, 1H, H-2),
6.69 (br d, J = 8.3 Hz, 1H, H-1), 6.46 (s, 1H, H-8), 4.30
(d, J = 4.6 Hz, 1H, H-9), 3.87 (s, 3H, 3-OCH,), 3.76 (s,
3H, 6-OCH,), 3.32 (s, 3H, H-17). "“C NMR (100 MHz,
CDCL,) J. 180.8 (C-7), 157.0 (C-14), 150.6 (C-6), 147.2
(C-3), 144.3 (C-4), 126.1 (C-8), 124.7 (C-11), 123.3 (C-
12), 120.6 (C-5), 118.6 (C-1), 110.8 (C-2), 76.3 (C-9),
60.6 (C-16), 56.1 (3-OCH,), 55.3 (C-17), 54.0 (6-OCH,),
42.2 (C-13), 35.0 (C-15), 32.9 (C-10). 'H NMR ##& 5
SCERUE A W) salutaridine N-oxide — 3, *C NMR %
ZEAEY) 4, HBL, 1bE&Y) 5 85 % %2 N salutaridine N-
oxide.

a6 HEMAK, L4254 nm A B BE, Wagner
WA B, 5570 P 3% HR-ESI-MS #E 5 1 85 116 m/z:
344.149 3 [M+H]" (calculated 344.149 8, C ;H,,NO.") %
41X C,,H, NO,. "H NMR (400 MHz, CDCL,) 6,,
7.52 (d, J=15.6 Hz, 1H, H-7), 6.99 (dd, J = 8.1, 2.0 Hz,
1H, H-5), 6.93 (d,J=2.0 Hz, 1H, H-3), 6.87 (d,J=8.1 Hz,
1H, H-6), 6.84 (d,J="7.9 Hz, 1H, H-6"), 6.70 (d, /= 1.6 Hz,
1H, H-3"), 6.68 (dd, J = 7.9, 1.6 Hz, 1H, H-3"), 6.19 (d,
J = 15.6 Hz, 1H, H-8), 3.85 (s, 3H, 2-OCH,), 3.83 (s,
3H, 2'-OCH,), 3.60 (q, J = 6.9 Hz, 2H, H-8"), 2.79 (t,
J=6.9 Hz, 2H, H-7"). "“C NMR (100 MHz, CDCL,) &,
166.5 (C-9), 147.5 (C-1), 146.8 (C-2), 146.7 (C-2"),
1442 (C-1'), 141.1 (C-7), 130.6 (C-4"), 127.1 (C-4),
122.0 (C-5), 121.3 (C-5"), 117.9 (C-8), 114.8 (C-6),
114.4 (C-6"), 111.3 (C-3"), 109.7 (C-3), 55.85 (2-OCH,),
55.83 (2'-OCH,), 40.9 (C-8"), 35.2 (C-7"). 'H."”C NMR
B S ST & Y (E)-3-(4-hydroxy-3-methoxy-
phenyl)-N-[2-(4-hydroxy-3-methoxyphenyl)ethyl]-2 pro-
penamide — 2, /L5 W) 6 B %5 %€ ¥ (E)-3-(4-hydroxy-3-
methoxyphenyl)-N-[2-(4-hydroxy-3-methoxyphenyl)eth-
yl]-2 propenamide.

WEMT HERK, E4 254 nm A 1 BE, Wagner
BT P, 203 5 HR-EST-MS 120 155 706 m/z:
352.118 6 [M+H]" (calculated 352.118 5, C,,H,,NO;") %
43730k C,H,,NO,. "H NMR (400 MHz, CDCl,) 6,,
8.80 (d, J = 8.7 Hz, 1H, H-11), 8.68 (d, J = 5.4 Hz, 1H,
H-2), 7.94 (d, J = 5.4 Hz, 1H, H-3), 7.87 (d, J = 1.6 Hz,
1H, H-8), 7.32 (dd, J = 8.7, 1.6 Hz, 1H, H-10), 4.27 (s,
3H, 4-OCH,), 4.17 (s, 3H, 6-OCH,), 4.05 (s, 3H, 5-OCH,),
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3.98 (s, 3H, 9-OCH,). "“C NMR (100 MHz, CDCL,) 6,
181.5 (C-7), 161.4 (C-9), 160.9 (C-6), 153.1 (C-4), 147.4
(C-11b), 146.3 (C-5), 143.1 (C-2), 135.0 (C-7a), 129.5
(C-11a), 128.5 (C-3a), 126.9 (C-11), 121.6 (C-10), 120.0
(C-3b), 116.5 (C-6a), 114.5 (C-3), 108.8 (C-8), 61.8 (4-
OCH,), 61.8 (5-OCH,), 61.8 (6-OCH,), 55.7 (9-OCH,)-
'H.""C NMR % #% 5 SC#k"' 1 & %) dauriporphine — £,
1659 7 95 % %€ N dauriporphine

WEYS HEHAK, L4254 nm A HEHE, Wagner
R A, B P HR-ESI-MS #E2 15 116 m/z:
330.170 2 [M+H]" (calculated 330.170 5, C ,H,,NO,") %
5 7 Xl € H,,NO,. 'H NMR (400 MHz, CD,0D)
3, 6.73 (d,J = 8.3 Hz, 1H, H-2), 6.55 (d, J = 8.3 Hz, 1H,
H-1),5.77 (d, J= 1.8 Hz, 1H, H-6), 3.78 (s, 3H, 3-OCH,),
3.47 (s, 3H, 7-OCH,), 2.43 (s, 3H, H-17). "C NMR
(100 MHz, DMSO-d,) §.193.3 (C-6), 151.8 (C-7), 145.8
(C-3), 145.4 (C-4), 131.0 (C-11), 123.7 (C-12), 118.2 (C-
1), 116.9 (C-8), 110.1 (C-2), 56.1 (C-9), 56.0 (3-OCH,),
54.7 (7-OCH,), 49.0 (C-5), 47.1 (C-16), 45.5 (C-14), 42.9
(C-13), 35.7 (C-15), 24.3 (C-10). "*C NMR (100 MHz,
CD,0D) §.195.1 (C-6), 152.0 (C-7), 145.8 (C-3), 145.2
(C-4), 129.8 (C-11), 122.2 (C-12), 117.9 (C-1), 116.0
(C-8), 109.5 (C-2), 56.5 (C-9), 55.1 (3-OCH,), 53.9
(7-OCH,), 49.0 (C-5, 5 ¥ fl H &), 46.8 (C-16), 45.1
(C-14), 40.2 (C-13), 34.9 (C-15), 23.9 (C-10). % k%
P8 5 S ERPOMK & ¥ sinomenine — 2, 1L &9 8 i X E
N sinomenine

EM9  EERR, L4254 nm A 1S BE, Wagner
TR BH I, 720 B HR-ESI-MS 7 155 1§ m/z:
276.066 0 [M+H]" (calculated 276.066 1, C,;H,NO,") %
4> ¥/ C,H,,NO,. 'H NMR (400 MHz, CDCL,)
J, 8.90 (d, J = 5.3 Hz, 1H, H-8), 8.65 (br d, J = 8.0 Hz,
1H, H-6), 8.60 (dd, J = 8.0, 1.0 Hz, 1H, H-4),7.74~7.79
(¢ &, 2H, H-9, 11), 7.60 (t, J = 7.7 Hz, 1H, H-10),
7.20 (br s, 1H, 3), 6.39 (s, 2H, OCH,0). % i ¥ ¥ 5
SCHRPIAE A W) liriodenine — 2, (L A 9 B L N
liriodenine.

WEML10  HEWNEK, L4254 nm H K5 BT, Wagner
WA R A, B2 P HR-ESI-MS #E2r 15 16 m/z:
342.170 5 [M]" (calculated 342.170 5, C,,H,,NO,) 45 i
#E 4> 1 30N C,H,,NO,. 'H NMR (400 MHz, CD,0OD)
J, 6.67 (d, J = 8.0 Hz, 1H, H-9), 6.47 (d, J = 10.0 Hz,
1H, H-8), 6.46 (s, 1H, H-3), 3.84 (s, 3H, 10-OCH,), 3.77
(s, 3H, 2-OCH,), 3.25 (s, 3H, a-CH,), 2.80 (s, 3H, f-
CH,). "“C NMR (100 MHz, DMSO-d,) . 152.9 (C-2),

152.5 (C-10), 151.7 (C-1), 150.8 (C-11), 125.6 (C-7a),
123.6 (C-11a), 123.1 (C-1a),120.5 (C-1b), 113.0 (C-8),
112.2 (C-3a), 110.2 (C-9), 109.1 (C-3), 69.6 (C-6a), 60.9
(C-5), 56.1 (2-OCH,), 55.6 (10-OCH,), 53.1 (a-CH,),
42.9 (B-CH,), 30.9 (C-7), 23.7 (C-4). % Wi ¥ ¥ 5 3¢
HRE>214E & ) a-magnoflorine — 2, 14 &4 10 # % &
A a-magnoflorine .

a1 AR, K40 254 nm A G BE, Wagner
TR BAE, B HR-ESI-MS #E 2> T35 T m/z:
448.196 7 [M+H]" (calculated 448.197 1, C,;H,,NO,") %+
73+ A~ C,;H,)NO,. 'H NMR (400 MHz, CD,0D)
d, 7.18 (d, J = 8.4 Hz, 2H, H-2',6'), 7.06 (d, J = 8.4 Hz,
2H, H-3',5"), 6.67 (s, 1H, H-8), 6.64 (s, 1H, H-5), 4.89
(5 ¥ 77 0% B S, H-1"), 4.08 (dd, J = 4.2, 9.2 Hz, 1H,
H-1), 3.91 (dd, J = 1.6, 12.0 Hz, 1H, H-6"), 3.84 (s, 3H,
4-OCH,), 3.69 (dd, J = 4.2, 12.0 Hz, 1H, H-6"), 3.39~
3.46 (m, 4H, H-2",3",4",5"), 3.14~3.18 (m, 2H, H-3,7"),
2.81~2.87 (m, 2H, H-3,7"), 2.71~2.74 (m, 2H, H-4).
“C NMR (100 MHz, CD,0D) .. 157.0 (C-4"), 146.9 (C-
6), 144.7 (C-7), 132.6 (C-1"), 130.4 (C-2',6"), 130.0 (C-
8a), 125.9 (C-4a),117.0 (C-2',6"), 113.1 (C-8), 111.9 (C-
5), 101.4 (C-1"), 77.1 (C-3"), 77.0 (C-5"), 73.9 (C-2"),
70.4 (C-4"), 61.5 (C-6"), 56.9 (C-1), 55.3 (6-OCH,),
412 (C-7Y, 40.5 (C-3), 28.5 (C-4). M i ¥4 5
BREYPUL A4 (18)-4'-p-glucosylcoclaurine —E(, 1L 54
11 4% 52 A (18)-4'-p-glucosylcoclaurine .

&2 KB ok R, %4254 nm £ 1 3,
Wagner & 71 2 BH ¥ . ESI-MS: m/z 645 [M+Na]" .
'H NMR (400 MHz, CDCL,) d, 7.34 (1H, dd, J = 2.4,
8.0 Hz, H-10), 7.14 (1H, dd, J = 2.4, 8.0 Hz, H-11"),
6.86 (2H, m, H-13,14), 6.80 (1H, dd, J = 2.4, 8.0 Hz, H-
13", 6.54 (1H, br s, H-10), 6.50 (1H, s, H-5"), 6.30 (1H,
dd, J = 2.4, 8.0 Hz, H-14"), 6.30 (1H, s, H-5), 5.99 (1H,
s, H-8'), 3.93 (3H, s, 12-OCH,), 3.73 (3H, s, 6-OCH,),
3.37 (3H, s, 6'-OCH,), 3.19 (3H, s, 7-OCH,), 2.62 (3H,
s, 2-NCH,), 2.33 (3H, s, 2-NCH,). Lk 22 %45 5 ¢
FR DS T 1) M0 577 e ) T 2 xR R AR — L il
SEMNAE Y12 F9¥3 BT B (tetrandrine).

a3 KB AR, 54 254 nm A W BT,
Wagner & 71 2 FH 7 . ESI-MS: m/z 631 [M+Na]" .
'H NMR (400 MHz, CDCl,) 6,, 7.33 (1H, dd, J = 2.4,
8.0 Hz, H-14'), 7.12 (1H, dd, J = 2.4, 8.0 Hz, H-13"),
6.85 (2H, m, H-13,14), 6.80 (1H, dd, J = 2.4, 8.0 Hz, H-
11'), 6.57 (1H, br s, H-10), 6.51 (1H, s, H-5"), 6.31 (1H,
dd, J = 2.4, 8.0 Hz, H-10"), 6.28 (1H, s, H-5), 6.05 (1H,
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s, H-8'), 3.92 (3H, s, 12-OCH,), 3.75 (3H, s, 6-OCH,),
3.34 (3H, s, 6'-OCH,), 2.62 (3H, s, 2'-NCH,), 2.32 (3H,
s, 2-NCH,). H ik 22 5040 55 SClRP7 4 (1 By 2 v AR
) R 2 0 o R R AR — 35 M A W 13 B O
MAH (fangchinoline).

& W14 Ao A, 55 254 nm A B,
Wagner & 7 & BH P . ESI-MS: m/z 639 [M+H]" .
'H NMR (600 MHz, CDCL,) 6, 7.37 (1H, dd, J = 2.0,
8.2 Hz, H-14'), 7.20 (1H, dd, J = 2.5, 8.2 Hz, H-13"),
6.90 (dd, J=2.0, 8.2 Hz, 1H, H-14), 6.86 (d, J= 8.2 Hz,
1H, H-13), 6.83 (dd, J= 2.5, 8.3 Hz, 1H, H-11"), 6.57 (s,
1H, H-5"), 6.53 (d, J = 2.0 Hz, 1H, H-10), 6.30 (s, 1H, H-
5), 6.24 (dd, J = 2.0, 8.3, Hz, 1H, H-10"), 6.04 (s, 1H, H-
8), 4.57 (dd, J= 5.0, 11.0 Hz, 1H, H-1"), 3.96 (m, 1H, H-
3", 3.93 (3H, s, 12-OCH,), 3.73 (3H, s, 6-OCH,), 3.73
(m, 1H, H-1), 3.57 (s, 1H, 2'-NCH,), 3.57 (m, 2H, H-3',
a"), 3.53 (m, 1H, H-4"), 3.50 (m, 1H, H-3), 3.35 (s, 3H,
6'-OCH,), 3.24 (s, 3H, 7-OCH,), 2.91 (m, 1H, H-3), 2.90
(m, 2H, H-4, 4'), 2.70 (m, 1H, H-a), 2.69 (m, 1H, H-a'),
2.50 (d, J=14.0 Hz, 1H, H-a), 2.40 (dd, J = 6.0, 16.0 Hz,
1H, H-4), 2.33 (3H, s, 2-NCH,). "“C NMR (150 MHz,
CDCl,) 6. 154.9 (C-12'), 151.6 (C-6), 149.6 (C-6'), 149.1
(C-11), 148.5 (C-12), 147.1 (C-8), 144.6 (C-7"), 138.2
(C-7), 135.1 (C-9), 132.6 (C-10"), 130.9 (C-4'a), 130.4
(C-14"),128.0 (C-4a), 124.3 (C-8'a), 123.4 (C-9"), 123.0
(C-14, 8a), 122.5 (C-11', 13"), 120.9 (C-8"), 116.4 (C-10),
112.2 (C-5"), 111.7 (C-13), 106.2 (C-5), 76.9 (C-1"), 61.6
(C-1), 60.4 (7-OCH,), 57.6 (2'-NCH,), 57.3 (C-3"), 56.2
(12-OCH,), 55.8 (6-OCH,), 55.7 (6'-OCH,), 44.1 (C-3),
42.3 (2-NCH,), 42.0 (C-a), 40.4 (C-a"), 24.4 (C-4"), 22.0
(C-4). i&'H."C NMR £ if HSQC.HMBC.DEPT
AT T AJE, M AT 250 5 SCERPY R GE (1) tetrandrine
2'-B-oxide — £, #t % 2 A W) 14 N tetrandrine 2'- -
oxide.

&M 15 A, %5 254 nm A BB,
Wagner i 7 £ B #£ . ESI-MS: m/z 639 [M+H]" .
'H NMR (600 MHz, CDCL,) §, 7.42 (1H, dd, J = 2.0,
8.2 Hz, H-14'), 7.19 (1H, dd, J = 2.5, 8.2 Hz, H-13"),
6.93 (br d, J = 8.2 Hz, 1H, H-14), 6.86 (d, J = 8.2 Hz,
1H, H-13), 6.83 (dd, J= 2.5, 8.3 Hz, 1H, H-11"), 6.56 (s,
1H, H-5"), 6.52 (d, J = 1.7 Hz, 1H, H-10), 6.29 (s, 1H,
H-5), 6.24 (dd, J = 2.0, 8.3, Hz, 1H, H-10"), 6.06 (s, 1H,
H-8"), 4.75 (dd, J = 6.0, 12.0 Hz, 1H, H-1"), 4.00 (dd, J =
6.0, 10.0 Hz, 1H, H-3'), 3.92 (3H, s, 12-OCH,), 3.83 (t,
J =10.0 Hz, 1H, H-3"), 3.73 (m, 1H, H-1), 3.72 (s, 3H,

6-OCH,), 3.71 (s, 1H, 2'-NCH,), 3.60 (dd, J= 6.0, 12.0 Hz,
1H, H-a"), 3.52 (m, 1H, H-3), 3.43 (m, 1H, H-4"), 3.35
(s, 3H, 6-OCH,), 3.25 (s, 3H, 7-OCH,), 2.98 (m, 2H,
H-4,4"), 2.90 (m, 1H, H-4), 2.75 (dd, J= 3.2, 9.9 Hz, 1H,
H-a), 2.72 (dd, J = 6.0, 12.0 Hz, 1H, H-a'), 2.50 (d, J =
14.0 Hz, 1H, H-a), 2.44 (dd, J = 3.6, 14.2 Hz, 1H, H-4),
2.35 (3H, s, 2-NCH,). & '"H NMR %4 5 Sk 4
I [ tetrandrine 2'-a-oxide I — B, M E B G 15 N
tetrandrine 2'-a-oxide.
3 GEMEMK

SR MTT v 0 1 356 40 4 A 4 0 N it 98 i 245 4
Ji Pk H1299 F 40 B 25 35 14 . 40 M Pk A5 10% i 4 i
i ) DMEM £ 7% 3£ (100 u-mL" 7 % 2 . 100 pg-mL"
BB ) 137 °C 5% CO, K TR {5 7% . B 0 i)
Y BAR, $% R FL K2 3 000 /41 B 1 B B2 A T 96 FLAR,
BT 37 ClEEEFM TG 24 ho 24 h )5, HAFEKK
FE 6 FE (AR 2 Sl I N B R F2 5L, R B 2 (0 R,
BT R 4k ai 8535 72 he PRI B FREEH NN
20 uL MTT 3578 (5 mg-mL™") 44 h. & MTT %
W, FFLIIA 150 uL DMSO, 3% 10 min J&, FBEAR{X
R AE 570 nm P AT FFLEIROGAE, I T B0 2 K&
IC

50°

1B STEK: (IR HEEAT TSI 0 70T I BEE It T
E ST B 18 SCH L 55 ) 78 R F A SC AR SR A T R
LMRESCRR J5 A 03T TS D B SR I A 2=
TN 9 7F 7E 328 B AR 8 1 T 9 07 S I BE T SR ST B el 4t

T
FIEH B AT FEAAFLEAT AR 25 7h 58
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