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Study on chemical constituents of Thalictrum omeiense
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Abstract: Objective To study the chemical constituents from the roots of Thalictrum omeiense. Methods The 95% ethanol
extracts from the roots of 7. omeiense was isolated by silica gel, ODS column chromatography and preparative high performance
liquid chromatography and other separation techniques. The structures of the compounds were identified by NMR, MS and other
spectroscopic techniques. Results Nineteen compounds were isolated from 95% ethanol extract of the roots of 7. omeiense and
their structures were identified as 5S- and 5R-(p-hydroxyphenylethoxy)- pyrrolidin-2-one (1a, 1b), discretine (2), (—)-argemonine (3),
O-methylthalisopavine (4), magnolamide (5), hippuric acid (6), oxyberberine (7), polyberbine (8), O-methylpallidine (9),
(-)-ocobotrine  (10), 8,9-dihydroprooxocryptochine (11), thalidastine (12), berberine (13), meliasendanin D (14),
(H)-(7R,7R,8S5,8'S)-neoolivil  (15), (-)-lyoniresinol (16), (+)-5'-methoxy-isolariciresinol (17) and 7,8-dihydro-(R)-7-
methoxyconiferyl alcohol (18). Conclusion Compounds 1a and 1b are new alkaloids named (—)-thalicine A and (+)-thalicine A,
and compounds 8, 9, 11 and 14 are isolated from this genus for the first time.

Key words: Thalictrum omeiense W. T. Wang et S. H. Wang; alkaloids; 5S-(p-hydroxyphenylethoxy)-pyrrolidin-2-one; 5R-(p-hydroxy-

phenylethoxy)-pyrrolidin-2-one; thalicine A; polyberbine; thalidastine; berberine; meliasendanin D

W JE R AA B Thalictrum omeiense W. T. Wang et B BONEFFI—KE, A EHEH 200 280, H
S. H. Wang AEEF} (Ranunculaceae) FFrHJE R IE A 98 Fh, 29 30 Mz AT [ ER TR
Thalictrum LAEY), JHAEJERZEBRER AR 25, MR- 800 )E LA 255, 5

Wi HER: 2022-11-05

HEeWB: EXRERRERETIHE (82173715)

EEEN: £ d (1996—), Z, HHKEN, WLITRA, FHRITIARREIEERS; . Tel: 13894895949  E-mail: 2602246628@qq.com
*BIEEE: B, B, WNFRALWNHSHF. E-mail: huimhua@163.com



FER 20236F47 $54% BTH  Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 7

* 2029 ¢

AT iR X KB E S e, 4R (b
25 &) 8, HArEssE, Hil, Oy .
. B K. 2N, BRER, HTRH,
g, JERRAEAE: HARAZY, AMEEEM. BH.
IEVSEEPER, PIARE SR AHE. R R
A& AR BRREZ R0, DLk
VBN E, PR BORIITURREEYE, RN S 5T
AR P /MREELE . PURY AP0 5 HIAEH
DR B AU AR, R £ A AN 2 RGPS RS ES 1Ti2
RIER, MO ERA R B Y IS A B . =ik
K. MIERRMEIIRES KM, AT,
1963—1995 4= T NiZ B i) vh 43 B9 21120 267 Fh A=
Vsl 05 AN WA B B0 A A A . (EL A R
PREHF D, BERESMNIRGERD 8 NMEYIEHD.
N T ST HIT AR E R BT, ASHIE SO WA R
FABAR 95% L BESE U AL 22 oy AT BE AL . 40 B8
32T 19 MEEY, g SS-RFREERE 4
S KR -k % e -2- B [5S-(p-hydroxyphenyl-ethoxy)-
pyrrolidin-2-one, 1a] Fl SR-X #2345 2, FL- g
%t -2- B [SR-(p-hydroxyphenylethoxy)-pyrrolidin-2-
one, 1b]. discretine (2). (-)-argemonine (3).
O-methylthalisopavine (4). magnolamide (5). 5
JR Chippuric acid, 6)+ & fb/NEEH (oxyberberine,
7). polyberbine (8). O-methylpallidine (9) .
(-)-ocobotrine (10). 8,9-dihydroprooxocry- ptochine
(11D, JHER B S8 (thalidastine, 12). /NEEFH
( berberine , 13 ) . meliasendanin D ( 14 ) .
(H)-(TR,T'R8S,8'S)- Hr B #5 M i & [(H-(TR,T'R,
85,8'S)-neoolivil, 15] (-)-F M A W 5 B [(-)-
lyoniresinol, 16]. 5'-H &KL RIEMIREER [(+)-5'-
methoxy-isolariciresinol, 17]+ (7R)-7,8- ~&-7-H %
H ot #1 EE [7,8-dihydro-(R)-7-methoxyconiferyl
alcohol, 18]. v, L&) 1a A1 1b Iy 1 XS Hr %}
WRSFRIA, A48 (-)-WRJE A AR A A (+)-I8E
FERAERE A LS9 8. 9 11, 14 B IR EMHE
B3 E.
1 R[5

Shimadzu UV-1700 B2 AMEREAX (A
PR /A 7] )5 Bruker IFS-55 BYZL 4154 ({5 [E Bruker
AF]); Bio-logic MOS 450 B[R — ity (y:[EH
PERMXA )5 Bruker AVANCE I HD B!AZ i 4R
BAEAX (SEH Bruker 24 7)) Al Bruker AVANCE-600
R SRS (36 Bruker A #]); Bruker

mictOTOF-Q Y Jii 1% 1% 5 ] & = 250 AH £ 3k
(Shimadzw), EFERNEE (Shimadzu SPD-20A UV
detector), %% (LC-6AB pump), f&ift: (YMC
ODS-A, 250 mmX20 mm, 5 pm). F-HE2Hrk:
(DAICEL CHIRALPAK IB, 250 mmX4.6 mm, 5
um)s b R AR 154X : - Shimadzu LC-20AB,
2% (DAD detector SPD-20MA); Anton Paar
MCP 200 Polarimeter B JEGIEAX (&2 Z- M0 R
FARAFD; HEERERE L M2 AR (5 B
AL T ) ODS HEEEEE (HA YMC AFD;
AR BB ER A 22057 ) )5 Sephadex
LH-20 (GE Healthcare); i FHEE (114 & EFIK
THEHA R IR AT Do 10% AR 2B AL Sl
W IR SR B ORI (P ER2E Uk
PRI B JPVERCH . SEAL/INBERR . /NEERR X HE
an CARAEZH B, JRE KT 98%).

FEGE T 22BN R 24T, HILBH 2R 4
FAAEY) 5 v 24 % 5 SO0 = B 4 A 3R 4 e NI E 7B
FAYL T omeiense W. T. Wang et S. H. Wang IR
2 RESSE

Uk JE FEFA FEAR 22.0 kg, FH 10 &1 L BRI
(95%) In#ElRERI 3 K, 2 l$EE 3. 3. 2 h,
H IR AR, 0 2 A5 28K I
. TN 5% M Sh K IEORTY pH £ 2~3, H
SRR A R, RS A ) A
(548.0 g); BR/KVEWH 3 mol/L HIE AN /KT
WA pH 2 9~ 10, FSEAM & e S &
FEAEEY) B (166.6 g)s AHUG KW A IE T BEAS
B, R IETEEZHA) C (391.0 gD

TEFRARY) A (548.0 g) HIRERAE 4
B, CHEHE-HEE (100 0 0~100 : 50) ¥, 75
8 Mt Fr. A~H.Fr. C H ODS #: 3 73 B (10%~
100%H i), 3 7 MRS Fr. C-1~C-7. Wi
Fr. C-2 F ODS 53 & (10%~100%H ), £
R LH-20 AE (034> 4346 &4 6 (25.80 mg). Fr.
D ] ODS H:aili /3 8 (10%~100% i), 75454
TEL5) Fr. D-1~D-5. i) Fr. D-1 &4 & &5
WAREETE (30% R 4ifb#34E54 18 (11.20 mg,
k=37 min); Y4 Fr. D-2 #4THR LH-20 F: (4
W CHEED) b 2% i OB i (60% FBE) 43
BEEY) 3(8.36 mg, k=33 min) f1 4(12.32 mg,
k=41 min); Wi Fr. D-3 #4765 LH-20 H:fh
eI, BT BV 2 Fr. D-3-1 F1 Fr. D-3-2 23 51



© 2030 °

FER 20236F47 $54% BTH  Chinese Traditional and Herbal Drugs 2023 April Vol. 54 No. 7

N Hl) £ T R (i (38% FH N 45% HEE) 4324,
AERMLAEY) 15 (2191 mg, /=28 min). 16
(18.85 mg, tr=235 min), 17 (15.93 mg, tr=42 min)
ALAEY) 2 (457 mg, ®R=28min). 5 (35.70 mg,
R=39 min).

THETEEEY B (166.6 g) HIRERK: ity
B, TS E-HE (100 0 0~100 : 50) ¥, 158
7 A3 Fr. a~go Fr. b | ODS #: i 73 55 (10%~
50% ), 3 7 ALY Fr. b-1~b-7. Wit 43 Fr. b-2
A AR B 2 B, A - TI R (100 & 0~
100 © 100) ¥efii, WKif4 Fr. b-2-4 #4765 LH-20
FEELE CRERD 7 551346 54 10(4.77 mg); Fr. b-2-6
BEAT 42 70 B A BE- I (12 1D 346E 9
(7.04 mg). Fr. b-3 P EEERE S BALEY 7 (4.13
mg), FLEHRA A A A S B, TR
fiil (100 © 0~100 : 100> ¥efi, 5 Fr. b-3-5 A
HiE B 45 A& 8 (5.10 mg).

IE TEEREEW) C (391.0 g) FRERH: itk 73 5,
TR E-HEE (100 3~100 : 50) W, 157 A
W5 Fr. n-A~n-G. Fr. n-A F PSR iE S
B, k- E (100 1 0~100 : 100D HE, 156
MRS Fr. n-A-1~n-A-6. Wi Fr. n-A-4 F%E
AR R 2y B, & bE-HEE (100 0 3~0 : 100D
Ve, 18 Fr. n-A-4-1~n-A-4-7; KR4 Fr.
n-A-4-7 FEEE LS4 HPLC B0 (H
FE-ECkE 115 R EEIEY 1a (1.0 mg, ®r=
23 min) A1 1b(1.0 mg, rr =27 min) . L 7> Fr. n-A-6

F ODS FE %43 B (10%~100%F B, 155>
Fr. n-A-6-1~n-A-6-3, Fr. n-A-6-3 JARERKE (i)
B, A MEE-PSEA (100 0 0~0 1 100) W, BRI
4 FREELS B AY 11 (8.3 mg). Fr. n-B [
A el 7 B, — S be- F I (100 2 0~0 & 100)
e, 12 6 MRS Fr. n-B-1~n-B-6, H41 Fr. n-B-2
2% WA o 4 5L S 13 (16.0 gD Fr. n-D A ODS
A E (0~50%F B, 3 3 M Fr
n-D-1~n-D-3, FF Fr.n-D-1 & HEEE 45 5L &
)12 (80.0 mg), Fr.n-D-3 A% LH-20 # il
AL &9 14 (15.6 mg).

3 SHEE

WEY 1: BEERE & (FED, ST I,
PIBRSEE o 2840 254 nm K 2REBE, 10% R 2.1
SRS H S f . HR-ESI-MS 25 HHE 2y T B8 106 mi/z:
244.094 5 [M+Na]"(C1oHisNOsNa, 114571 244.094 4),
b O SRS B RS R o T B AL A I O
Ci2HisNOs, ANHFIEEN 6.

'H-NMR (400 MHz, DMSO-ds) % (£ 1) Hi
BIX EoR 2 MEREUE 5 89.17 (1H, s, 4'-OH), 8.65
(1H, brs, -NH); §7.01 (2H, d, J = 8.4 Hz, H-2', ¢'),
6.66 (2H, d, J=8.4 Hz, H-3',5") N 141 AA'BB' & &
RAFHERTES, TR 1R BRI 4
¥9o W ANEYS 1 54.87 (1H, brd, J = 6.1 Hz, H-5), 3.58
(1H, m, H-7), 3.41 (1H, m, H-7), HEM 7] RE 9 i%EE %
FRFES, UL S MRk ER 155 62.67 (2H,
t,J= 7.3 Hz, H-8), 2.24 (1H, m, H-3), 2.15 (1H, m, H-

=1 LAY 1 WRREEEE (400/100 MHz, DMSO-ds)
Table 1 NMR data of compound 1 (400/100 MHz, DMSO-ds)

s S Sc HMBC
1-NH 8.65 (1H, brs) C-2,C-3,C-5
2 1773
3 2.24 (1H, m), 2.01 (1H, m) 28.1 C-2, C-4,C-5
4 2.15 (1H, m), 1.82 (1H, m) 27.6 C-2,C-3,C-5
5 4.87 (1H, brd, J= 6.1 Hz) 85.1 C-2,C-4,C-7
7 3.58 (1H, m), 3.41 (1H, m) 67.7 C-5,C-8,C-1'
8 2.67 (2H,t,J=17.3 Hz) 347 C-1',C-6'

i 128.7

2,6 7.01 2H, d, J = 8.4 Hz) 129.6 C-8, C-3'/5', C-4'
3,5 6.66 (2H, d, J = 8.4 Hz) 115.0 C-1', C-4/

4 155.6

4'-OH 9.17 (1H, s) C-3'/5', C-4
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4), 2.01 (1H, m, H-3), 1.82 (1H, m, H-4). '3C-NMR
(100 MHz, DMSO-de) H3L45H 12 Mifg 5, H
6 MAEWAG T, A 1 NMER T EWRE T 5155.6,
PRNEAH L AR WANER 1A B ERE
5501713, mEHXILGH 5 MENES, B
BARHE 1 MRS 5 685.1 fl 1 MEERES5567.7
PL 3 ARG 5 534.7, 28.1, 27.6.

'H-'H COSY i & 7/~ T NH/H-5/H-4/H-3 .
H-7/H-8. H-2', 6'/H-3', 5'%% 3 M HiEfh & R G147
7£ . HMBC i, §8.65 (1H, brs, -NH). 2.24, 2.01 (%
1H, m, H-3). 2.15, 1.82 (% 1H, m, H-4) 73556
177.3 (C-2), 85.1 (C-5), 28.1 (C-4) fFfEAHFE; 54.87
(1H, brd, J = 6.1 Hz, H-5) 556 177.3 (C-2), 28.1
(C-3) fAEMK, Sal HERMEZhEwEH
g5 B S-SRI i e o Sk, HMBC 3 s
59.17 (1H, s, 4-OH) 565115.0 (C-3',5") 1E{EHK,
57.01 2H, d,J=8.4 Hz, H-2', 6') 5534.7(C-8) ¢
AL, §3.58 (1H, m, H-7), 3.41 (1H, m, H-7) 56
128.70 (C-1"), 85.14 (C-5), 34.7 (C-8) fZfEMK, &
2.67 (2H, t, J=7.3 Hz, H-8) 55128.70 (C-1") 1£1E
FR, REMEENRIERCE B, H2 M
DABREEARIE (B 1),

1 II 1
3'21,8 0?4 3[21|8 OH4
@/\7/ \Q3 m Q3
6 HN 6 HN
HO™ Y HO 7
3 12y 5 12
1a 1b
© ‘\'
Q: D

1 &Y 1a #1010 LK R EE 'H-'H COSY (=)
F1HMBC (") 1%
Fig. 1 Structures and key 'H-'H COSY and HMBC

correlations of compounds 1a and 1b

ZMAEY) ECD AR WA 2R ficg, HE e
FEFEIRE, HEMIZ AL S 4 2 DL e R IR S I AFAE -
ZFE HPLC $50158) 1 XX WL A4A 1a A1 1b, 1L
AW 1a i [a]d-56 (c 0.07, CH;0H), 1b ] [o]y +56
(c 0.07, CH;OH). @it 115 ECD 552l ECD b
e G (B 2D A& 1a F1 1b 43 HHfE R
5S-F1 SR-WHERFER AL £ S R -ME g e -2-F, A 1 XF
R SCRRARIE IR BRI, il (-)-Iik)E
JERABRE A AT (+)-UkJE R FA BLOR A

WEY 2: WEOTEEM AR K5 254 nm T

*+ 2031 »
. 1a SEPIAE
1b SE{E
=== (591 W E1H
=== (5R)-1it%EMHE
10
.|Ji‘\ . rI\.
A f ! —em _
g NN e
I ‘\r “,
_10_
720 T T T 1
200 250 300 350 400

A/nm

2 &Y 1a F1b MITE SN ECD

Fig. 2 Calculated and experimental ECD spectra of
compounds 1a and 1b
BB, UL S 2 Y. ESI-MS m/z: 342
[M-+H]". 'H-NMR (600 MHz, CDCl5) &: 6.94 (1H, s,
H-1), 6.83 (1H, s, H-12), 6.71 (1H, s, H-4), 6.69 (1H,
s, H-9), 3.91 (1H, m, H-8), 3.89 (3H, s, 2-OCH3), 3.85
(3H, s, 11-OCH3), 3.84 (3H, s, 10-OCH3) , 3.84 (1H,
m, H-13a), 3.70 (1H, m, H-8), 3.48 (1H, m, H-13),
3.22 (IH, m, H-6), 3.12 (1H, m, H-5), 2.95 (1H, m,
H-13), 2.40 (1H, m, H-5, 6); '*C-NMR (150 MHz,
CDCL) &: 149.7 (C-11), 147.6 (C-2, 10), 144.5 (C-3),
128.6 (C-13b), 128.5 (C-4a), 127.2 (C-12a), 126.7
(C-8a), 115.5 (C4), 112.6 (C-12), 112.4 (C-9), 112.1
(C-1), 60.7 (C-13a), 60.6 (C-8), 55.8 (2, 11-OCH3),
55.6 (10-OCH3), 50.1 (C-6), 33.4 (C-13), 29.4 (C-5).
VA b B 5 SCBR IR T8 e S Bt R A — 300, W E
AW 2 4 discretine.

EY 3. ABLERMAR. %4 254nm T &
Bt MUALBRET N 2 BHME . [a]h 206 (¢ 0.63,
CH30H). ESI-MS m/z: 356 [M+H]*. '"H-NMR (600
MHz, CDCl3) &: 6.61 (2H, s, H-4, 10), 6.45 (2H, s,
H-1, 7), 4.06 (2H, dd, J = 17.0, 6.0 Hz, H-6, 12), 3.85
(6H, s, 2, 8-OCH3), 3.78 (6H, s, 3, 9-OCH3), 3.43 (2H,
d, J = 5.6 Hz, H-5a, 11a), 2.64 (1H, s, H-5b), 2.64
(3H, s, N-CH3), 2.61 (1H, s, H-11b); '3C-NMR (150
MHz, CDCl3) o: 148.0 (C-3, 9), 147.6 (C-2, 8), 129.4
(C-10a), 123.6 (C-6a, 12a), 111.5 (C-1, 7), 110.0 (C-4,
10), 56.3 (2, 8-OCHs), 56.2 (C-6, 12), 55.7 (3,
9-OCH3), 40.6 (N-CH3), 33.5 (C-5, 11). LA b#iE 5
SCHRAR T U B A — 3, K& 3 N

(-)-argemonine.
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WEW) 4: PO AR LA 254 nm T 2 RGP,
AL SR SN B . ESI-MS m/z: 356 [M+H]*S
'H-NMR (600 MHz, CDCls) & 6.80 (1H, s, H-1), 6.76
(1H, s, H-4), 6.64 (1H, s, H-7), 6.52 (1H, s, H-10),
3.87 (9H, s, 3, 8, 9-OCH3), 3.77 (3H, s, 2-OCH3), 3.72
(1H, m, H-12), 3.65~3.68 (2H, m, H-11), 3.00 (2H,
m, H-6), 2.57 (3H, s, N-CH3); "“C-NMR (150 MHz,
CDCLy) & 148.6 (C-3), 148.1 (C-9), 148.0 (C-8),
146.9 (C-2), 134.0 (C-12a), 133.3 (C-6), 127.9
(C-10a), 125.8 (C-6a), 111.5 (C-7), 110.5 (C-4, 10),
108.9 (C-1), 56.2 (C-12), 56.2 (2-OCHj3), 56.1 (8,
9-OCHj3), 55.9 (3-OCHj3), 45.0 (N-CH3), 44.9 (C-5),
33.5 (C-11)o LA EE¥E 5 SClRHE B 1S Hois AR —
HE, KEEY 4 4 O-methylthalisopavine.

WEW) 5. RBERORY . 5 254 nm 2B
BE, AL ARAER S 8 S FH M . HR-ESI-MS m/z: 372.170 2
[M—H]" (C20H23N20s, THHAH 373.175 8). 'H-NMR
(600 MHz, CDCL3) & 9.50 (1H, s, 5"-CHO), 7.55 (1H,
d, J = 15.6 Hz, H-3), 7.07 (1H, dd, J = 8.1, 1.8 Hz,
H-9), 6.99 (1H, d, J = 1.8 Hz, H-5), 6.96 (1H, d, J =
4.0 Hz, H-6"), 6.90 (1H, d, J = 8.1 Hz, H-8), 6.28 (1H,
d, J = 15.6 Hz, H-2), 6.26 (1H, d, J = 4.0 Hz, H-7"),
4.68 (2H, s, 8"-CH,OH), 4.41 (2H, m, H-4"), 3.92
(3H, s, 6-OCH3), 3.45 (2H, m, H-1"), 1.85 (2H, m,
H-3"), 1.71 (2H, m, H-2"); BC-NMR (150 MHz,
CDCL3) & 179.5 (5"-CHO), 166.8 (C-1), 147.4 (C-7),
146.6 (C-6), 141.8 (C-8"), 141.3 (C-3), 132.3 (C-5"),
131.7 (C-9), 127.3 (C-4), 124.9 (C-6"), 118.1 (C-2),
114.7 (C-8), 110.6 (C-7"), 109.7 (C-5), 56.2
(8"-CH,OH), 55.9 (6-OCH3), 45.2 (C-4"), 37.9 (C-1"),
27.7 (C-3"), 26.8 (C-2")o LA LEids 5 CRkHRE (13
TEHAREAR—F), BEEY) 5 4 magnolamide.

&) 6: AEERRG W (HEE. 24 254 nm
T RSB . ESI-MS m/z: 180 [M~+H]*. 'H-NMR (600
MHz, DMSO-ds) &: 8.95 (1H, t, J = 5.6 Hz, H-3), 7.87
(2H, m, H-6, 10), 7.56 (1H, m, H-8), 7.50 (2H, m,
H-7,9),4.02 (2H, d, J= 5.8 Hz, H-2); '3C-NMR (150
MHz, DMSO-ds) & 171.0 (C-1), 167.0 (C-4), 134.0
(C-5), 132.0 (C-8), 128.9 (C-7, 9), 127.7 (C-6, 10),
42.0 (C-2). LA E&dE 5 STk HikaE i i £ s e A —
oo, KE A 6 I RIE -

%L\% 7: BREEIR S S CRBE ) o 7E 4841 254 nm
AR, UL N 2 FH%E . TH-NMR (600

MHz, DMSO-ds) & 7.31 (1H, d, J = 8.7 Hz, H-11),
727 (1H, d, J = 8.7 Hz, H-12), 7.21 (1H, s, H-13),
6.72 (1H, s, H-1), 6.70 (1H, s, H-4), 6.00 (2H, s,
-OCH,0-), 4.29 (2H, t, J = 6.2 Hz, H-6), 4.01 (3H, s,
9-OCH3), 3.95 (3H, s, 10-OCH3), 2.89 (2H, t, J = 6.2
Hz, H-5). DL 335 S /N BB ) U i i 4 B A
—E, A5 E e/ NEERN R A T E R R,
K & E-HEEC100 & 14+1% 288 (Re=0.40)
FIHEER-TAE (20 1+1% 240 (Re=0.33). &
FGE-PIER (50 @ 14+1% - 20%) (Re=0.41) 3 FijE
FERGE, BN RS AL B, AR A

BEs, St & T A INEED

e 8: RO EIEM AR, EEI 254 nm
TEREDE, WL R BRI . ESI-MS m/z: 392
[M+Na]*. 'H-NMR (600 MHz, DMSO-ds) &: 8.10
(1H, s, H-8), 7.26 (1H, s, H-13), 7.00 (1H, d, J = 8.5
Hz, H-12), 6.84 (1H, s, H-1), 6.57 (1H, s, H-4), 6.45
(1H, d, J= 8.5 Hz, H-11), 5.95 (2H, s, -OCH,0-), 3.94
(2H, t, J = 6.2 Hz, H-6), 3.88 (3H, s, 10-OCH3), 3.84
(3H, s, 9-OCH3), 2.85 (2H, t, J = 6.2 Hz, H-5);
3C-NMR (150 MHz, DMSO-ds) &: 162.7 (C-8), 151.5
(C-10), 147.9 (C-8a), 147.8 (C-2), 147.1 (C-3), 135.8
(C-9), 133.3 (C-4a), 128.7 (C-14a), 125.4 (C-14),
123.9 (C-12), 115.3 (C-4), 108.8 (C-12a), 108.7 (C-1),
104.6 (C-11), 103.2 (C-13), 101.3 (2, 3-OCH,0), 61.1
(9-OCH3), 55.9 (10-OCH3), 38.4 (C-6), 29.4 (C-5). LA
R 5 SRR TE S R S AR — 0, e
%) 8 4 polyberbine.

WEY 9: W HRE A, K5 254 nm TH
G, WAL ARER SN 2 BHME . ol ~18.46 (¢ 0.70,
CH;OH). ESI-MS m/z: 342 [M+H]*. ECD (CH;OH)
Amax (Ag): 202 (+4.74), 220 (-5.02), 237 (+0.01),
248 (-0.14), 259 (+0.63), 269 (+0.23), 288 (+1.23)
nm. UV Ao (nm): 240 (3.98), 285 (3.71)- 'H-NMR
(600 MHz, DMSO-ds) &: 6.81 (1H, s, H-4), 6.63 (1H,
s, H-1), 6.35 (1H, s, H-5), 6.32 (1H, s, H-8), 3.88 (3H,
s, 3-OCH3), 3.86 (3H, s, 2-OCH3), 3.80 (3H, s,
6-OCH3), 2.46 (3H, s, N-CH3); '*C-NMR (150 MHz,
DMSO-ds) &: 181.0 (C-7), 161.3 (C-14), 151.6 (C-6),
148.6 (C-3), 148.2 (C-2), 130.1 (C-12), 128.8 (C-11),
122.6 (C-8), 118.9 (C-5), 110.6 (C-1), 108.9 (C-4),
61.0 (C-9), 56.5 (2-OCH3), 56.1 (3-OCH3), 55.3
(6-OCH3), 45.8 (C-16), 42.4 (C-13), 41.8 (N-CH3),
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41.1 (C-15), 32.9 (C-10). LA -%¥s 5 SClRkiRaE ik
R R -, REAEY 9N
O-methylpallidine.

HEY 10: W OIDIRE & (. 55k 254
nm NAREEE, LR OB 2 IV . [a]d-175.05 (¢
0.48, CH;0H). ESI-MS m/z: 330 [M+H]*. ECD
(CH30H) Jmax (A€): 200 (+8.88), 253 (~5.35) nmo
UV AN (nm): 237 (3.94), 265 (4.01). "H-NMR (600
MHz, DMSO-ds)&: 7.68 (1H, s, H-5), 6.76 (1H, d, J =
8.3 Hz, H-2), 6.68 (1H, d, J = 8.3 Hz, H-1), 3.90 (3H,
s, 3-OCH3), 3.64 (3H, s, 6-OCHs), 2.42 (3H, s,
N-CH3). 3C-NMR (150 MHz, DMSO-ds) &: 194.4
(C-7), 151.0 (C-6), 145.0 (C-3), 143.3 (C-4), 130.6
(C-11), 126.1 (C-12), 123.1 (C-5), 119.6 (C-1), 109.3
(C-2), 57.1 (3-OCH3), 56.4 (C-9), 54.9 (6-OCH3), 47.2
(C-16), 42.7 (N-CH3), 41.0 (C-14), 39.3 (C-8), 37.7
(C-13), 31.8 (C-15), 28.1 (C-10). LA ¥ 5 kiR
T P 1 B AR — 00, A 10 R
(-)-ocobotrine.

WA 11: TEBRG & CHED, %55 254 nm
T EBEBE, ML SR S SBH T . ESI-MS m/z: 300
[M+H]". 'H-NMR (600 MHz, DMSO-ds) & 8.54
(1H, d, J = 5.5 Hz, H-5), 7.79 (1H, d, J = 5.5 Hz,
H-4), 7.29 (1H, s, H-3), 4.09 (3H, s, 2-OCH3), 3.79
(1H, m, H-10), 2.48 (2H, m, H-8), 2.20 (2H, m, H-9),
1.92 (2H, m, H-11), 1.80 (2H, m, H-12); '3C-NMR
(150 MHz, DMSO-ds) &: 208.4 (C-7), 157.5 (C-2),
151.7 (C-6a), 145.3 (C-5), 144.6 (C-1), 136.0 (C-7c),
132.6 (C-7b), 124.4 (C-3a), 122.5 (C-4), 102.1 (C-3),
71.0 (C-10), 57.2 (2-OCH3), 51.0 (C-7a), 31.3 (C-9,
11),30.4 (C-8, 12). LA FHHf -5 STk AR ik 15 4ot
BAR—5UT, EEHEY 11 K 8,9-dihydro-
prooxocryptochine.

&Y 12: SLEEEHRG & (FED, 585k 254
nm | E2E AR, MBS, [y +
27.22 (¢ 0.12, CH;0H). ESI-MS m/z: 338 [M]".
IH-NMR (600 MHz, DMSO-ds) & 11.27 (1H, s,
10-OH), 9.89 (1H, s, H-8), 8.99 (1H, s, H-13), 8.01
(1H, d, J = 8.9 Hz, H-12), 7.89 (1H, d, J = 8.9 Hz,
H-11), 7.85 (1H, s, H-1), 7.16 (1H, s, H-4), 6.19 (2H,
s, -OCH,0-), 6.08 (1H, d, J = 4.2 Hz, 5-OH), 5.12
(1H, dd, J = 14.0, 4.4 Hz, H-6), 5.01 (1H, m, 5-H),
4.84 (1H, dd, J =14.0, 4.4 Hz, H-6), 4.07 (3H, s,

9-OCH3;); *C-NMR (150 MHz, DMSO-ds) &: 149.7
(C-9), 149.4 (C-3), 148.6 (C-2), 145.0 (C-8), 141.2
(C-10), 136.5 (C-12a), 132.7 (C-4a), 132.3 (C-11),
131.2 (C-13a), 123.6 (C-12), 122.3 (C-la), 120.5
(C-13), 119.8 (C-8a), 108.1 (C-4), 105.4 (C-1), 102.3
(-OCH,0-), 62.9 (C-5), 61.4 (C-6), 60.8 (9-OCH3). LA
R EAE S SRR TE )RS R S AR — B, el
B 12 RS ELS T

&) 13: S EEHIRG W (R, %k 254
nm NE '—’%éﬁaﬁi WAL B AR S M FHYE . ESI-MS
m/z: 336 [M]*. 25 /NEERIONT R 3k AT SL i 2 0 R
K = & - Eﬁ@* (300 1+1% 2% (Re=
0.43) A1 IMEE-PIEH (1 5+1% 2% (Re=0.40)+
AR E-AER (1 14+ 1% 4% (Re=0.33) 3
P RS, FEMAX IR EAHN A E -, BAH
[FEEBE . A 13 9/ NEER

WEY) 14: RHEOTLETM AR, L5 254 nm
TERER, 10%MR RN EEE. (o] -9.16 (¢
0.17, CH;OH). ESI-MS m/z: 415 [M+Na]". 'TH-NMR
(600 MHz, DMSO-ds) &: 9.01 (1H, brs, 4-OH), 6.92
(1H, s, H-2"), 6.86 (1H, s, H-2), 6.83 (1H, s, H-6"),
6.78 (1H, s, H-6), 6.74 (1H, s, H-5), 5.44 (1H, d, J =
6.6 Hz, H-7), 4.45 (1H, d, J= 4.6 Hz, H-7"), 3.77 (3H,
s, 3"-OCH3), 3.75 (3H, s, 3-OCH3), 3.70 (1H, m,
H-9a), 3.61 (1H, m, H-9b), 3.52 (1H, m, H-8"), 3.47
(1H, m, H-9"a), 3.36 (1H, dd, J = 10.5, 4.2 Hz,
H-9"b), 3.22 (1H, m, H-8); 3C-NMR (150 MHz,
DMSO-ds) &: 147.6 (C-3), 146.4 (C-4), 146.4 (C-4"),
143.1 (C-3"), 136.8 (C-1"), 132.7 (C-1), 128.6 (C-5"),
118.6 (C-6), 115.4 (C-6"), 115.2 (C-5), 111.1 (C-2"),
110.3 (C-2), 87.1 (C-7), 76.1 (C-8"), 73.0 (C-7"), 63.3
(C-9), 62.8 (C-9"), 55.7 (3-OCH3), 55.7 (3"-OCH3),
53.4 (c 8)o LA XUl 55 SRR TE (1) Y 1 Hh e He A —
1, KEWEY) 14 N meliasendanin Do

tEY15: TERIRY). K48 254 nm T 20
Bt. [a]y +56.0 (c 0.52, CH;0H). ESI-MS m/z: 411
[M+CI]". 'H-NMR (600 MHz, DMSO-ds) &: 6.93
(2H, d, J= 1.8 Hz, H-2, 2'), 6.78 (2H, dd, J= 8.2, 1.7
Hz, H-6, 6), 6.73 (2H, d, J = 8.2 Hz, H-5, 5"), 4.80
(2H, d, J = 7.8 Hz, H-7, 7"), 3.77 (6H, s, 3, 3'-OCH3),
3.50 (2H, dd, J = 11.3, 3.0 Hz, H-9, 9"), 3.44 (2H, dd,

J =113, 3.0 Hz, H-9, 9'), 2.12 (2H, m, H-8, §');

BC-NMR (150 MHz, DMSO-ds) &: 147.9 (C-3, 3'),
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146.2 (C-4, 4'), 134.5 (C-1, 1"), 119.2 (C-6, 6'), 115.6
(C-5, 5", 110.9 (C-2, 2), 82.3 (C-7, 7"), 60.8 (C-9, 9"),
56.0 (3, 3'-OCH3), 54.0 (C-8, 8'). LA L#¥E 5 ki
T P A R AR — R, B EAEY 15 R
(+)-(7TR,7'R,8S,8'S)- B HIM A IF 3%

&Y 16: EAREEKMAR. %4254 nm TG
MEBE, —SER-ERFL A R BIFAE . [o]y -15.2 (c
0.38, CH;OH). ESI-MS m/z: 421 [M+H]". 'H-NMR
(600 MHz, DMSO-ds) &: 6.54 (1H, s, H-5), 6.28 (2H,
s, H-2, 6), 4.23 (1H, d, J= 5.0 Hz, H-1), 3.76 (3H, s,
6-OCH3), 3.63 (6H, s, 3', 5'-OCHs), 3.30 (3H, s,
8-OCH3), 3.11~3.40 (4H, m, H-2a, 3a), 2.61 (1H, dd,
J = 1438, 4.5 Hz, H-4), 2.42 (1H, m, H-4), 1.84 (1H,
m, H-2), 1.43 (1H, m, H-3); '3C-NMR (150 MHz,
DMSO-ds) & 148.0 (C-3', 5'), 147.3 (C-6), 146.9
(C-8), 138.1 (C-1"), 137.6 (C-7), 133.8 (C-4"), 129.1
(C-4a), 125.4 (C-8a), 107.1 (C-5), 106.4 (C-2', 6"),
65.0 (C-2a), 62.6 (C-3a), 59.4 (8-OCH3), 56.5 (3,
5'-OCH3), 56.1 (6-OCH3), 47.1 (C-2), 40.5 (C-1, 3),
32.7 (C-4). LA EHR -5 SCHRFR TE () I Hh s e AR —
122, BE A 16 N (-)-FE AW AES o

WEM17: AEfEEH K. %5254 nm TG
MEBE, — S-S SR . [a]y +15.0 (¢
0.35, CH;0H). ESI-MS m/z: 391 [M+H]*. ECD
(CH30H) Amax (Ag): 280 (+10.0), 290 (-2.90) nm.
UV A (m): 206 (3.96), 283 (3.08). 'H-NMR (600
MHz, DMSO-ds) &: 6.60 (1H, s, H-5), 6.34 (2H, s,
H-2', 6'), 6.12 (1H, s, H-8), 3.73 (1H, m, H-1), 3.72
(1H, m, H-2a, 3a), 3.70 (3H, s, 6-OCH3), 3.68 (6H, s,
3',5'-OCH3), 3.60 (1H, d, J= 3.5 Hz, H-2a), 3.58 (1H,
dd, J = 10.6, 4.1 Hz, H-3a), 2.69 (2H, m, H-4), 2.03
(1H, m, H-3), 1.80 (I1H, m, H-2); '3C-NMR (150
MHz, DMSO-ds) & 1482 (C-3', 5'), 146.0 (C-6),
144.5 (C-7), 136.6 (C-4a, 1), 134.2 (C-4), 133.0
(C-8a), 116.6 (C-8), 112.2 (C-5), 107.0 (C-2', 6'), 64.0
(C-2a, 3a), 56.5 (6-OCH3), 56.0 (3', 5'-OCH3), 47..0
(C-1), 46.1 (C-2), 40.5 (C-3), 32.7 (C-4). VL FHHE5
SCHRIRIE SRR A — ), KA 1T R
5-HEHE SRR IR .

WEY 18: REOTERM A, K5 254 nm
2B [a]y +18.0 (¢ 0.56, CH;0H). ESI-MS m/z:
213 [M+H]*; '"H-NMR (600 MHz, DMSO-ds) &: 6.93
(1H, d, J= 1.8 Hz, H-2), 6.78 (1H, dd, J= 8.1, 1.8 Hz,

H-6), 6.74 (1H, d, J = 8.1 Hz, H-5), 4.80 (1H, d, J =
8.0 Hz, H-7), 3.77 (3H, s, 3-OCH3), 3.50 (1H, dd, J =
11.2, 4.0 Hz, H-9), 3.45 (1H, dd, J = 11.2, 4.0 Hz,
H-9), 3.10 (3H, s, 7-OCH3), 2.13 (1H, m, H-8), 1.13
(1H, m, H-8); BC-NMR (150 MHz, DMSO-ds) &
147.9 (C-3), 146.2 (C-4), 134.5 (C-1), 119.2 (C-6),
115.6 (C-5), 111.0 (C-2), 82.3 (C-7), 60.8 (C-9), 56.1
(3-OCHj3), 54.0 (7-OCH3), 40.5 (C-8). LA F¥¥i 5
BRI TE e R B AR — B2, B A 18 A
(TR)-7,8- —&-7-H A AL .
4 g

A UR IR A BAR ) 95% £ BESE LY 73 5
KT 19 MUEY, B3 14 MEDBRILED, 4
MARIEERFWEY), 1 DMERRRNEY. K,
&Y 1a #1 1b AFLEY), L&D 8. 9. 11, 14
HIRMNER R Y B33 AR EE T
JEFERARL I ERIE AL, AL BB R TR ) & B
TER A F B35 Y o ki o

RBAR AR ERNRAEAN RS R

EE R
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