FED 2021105 H52% B2 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20 * 6163 *

F BT P EIRAR 5T R R

I EARL2, H E2, ZErMk L2, H KR, REE, ERDV
1. bR R ARl =S & P 2524 FE, dbal 100029
2. T HAFER WWREZEH A &Zi%EE, ke 100029

7 E: BB FIARESAE (AEEEY Datura metel TIRAE) 95% LEFAREUIINI WA Y Foik R RSL AR |
£ ODS. Sephadex LH-20 25T (24336 Rl e A 5 3B €l I i i e A 2 i 43 AT R 484 B AN 4lidh, I8 ik HR-ESI-MS.
NMR it RS E UGN . BR NFESTE SRR h 855 13 MM NEY, 2il%eh
3-hydroxy-1-(4-hydroxyphenethyl)pyrrolidine-2,5-dione (1) L-EAREMRFNE (2). MWL (3). AR (4. 1H-KM-4- KRR T
g (5). FKFE-B-ZERL (6). 4-(FRHII)-3-(4-F I 2L E-2(1H)-F (7). PAEM (8). S EEGERE (9. Wit
4l (100, Ko A, FREARE (12). JKE A3). e aW1~9. 1M 12 NEXRNE RS EHEY 4 8155,
A 10 113 915 I A% 4y B 15 51

KR AL ARERY: AW LERERTE: CPEOER: SOBKEN: KOk RNEE

FESES: R284.1 NHEFRERS: A TEMHE: 0253 - 2670(2021)20 - 6163 - 05

DOI: 10.7501/j.issn.0253-2670.2021.20.005

Alkaloid composition of Datura metel
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Abstract: Objective To study alkaloid from the 95% ethanol extract of the dry flowers from Datura metel. Methods The
compounds were systematically isolated and purified by using various chromatographic techniques including macroporous resins,
silica gel, ODS and Sephadex LH-20 column chromatographies, as well as reversed phase high-performance liquid chromatography.
Their chemical structures were elucidated based on HR-ESI-MS and NMR spectroscopic. Results Thirteen alkaloids compounds
were obtained from the dry flowers of D. metel and identified as 3-hydroxy-1-(4-hydroxyphenethyl)pyrrolidine-2,5-dione (1),
L-pyroglutamic acid methyl ester (2), quinoline (3), nicotinic acid (4), butyl 1H-imidazole-4-carboxylate (5), phenyl-B-
naphthylamine (6), aristopyridinone A (7), scutebarbatine A (8), aurantiamide acetate (9), tyramine (10), phenethylamine (11),
phenyl-alalninol (12) and uridine (13). Conclusion Compounds 1—9, 11 and 12 are found in the genus for the first time.
Compound 10 and 13 are isolated from D metel for the first time.

Key words: Daturae Flos, Datura metel L.; alkaloids; L-pyroglutamic acid methyl ester; scutebarbatine A; aurantiamide acetate;

phenethylamine; phenyl-alalninol

£ 44% Daturae Flos A7iF} (Solanaceae) 2 [E i, HAENZ), BA Vb, R/ DAk
P J& Datura LAY ALZFEE Datura metel L. 1 I R F T B ik IRV RUBRR . /D LIE
TAE, XA Raide. Kaife. 228 1. SMRREER. DAL B2 SO R B e S 6B
&, FEAMERERILIR. HE. TR BES EETR, FERIIFR RERME RSN

Wi HER: 2021-05-21
HEEWME: JbxmRlE G20 TAEGIHTI T (Z181100002218029); [E R HARIHEETTIIIE (81872761); KRARZWNEMHYIR 5 ThfeH K &
AR BORE (GTZK202001)
BB : TEMH (1993—), WiHHIFRE, BERTT 25t o R 3.
*BIEIEE: sK4EE, WIFCR, WA IR 2R KA 255 7L . E-mail: cpuzwk@163.com
SEEIR, BUR, WA AR A2 B 2T K . E-mail: xjkbuem@163.com



© 6164 ¢

FED 2021105 H52% B2 Chinese Traditional and Herbal Drugs 2021 October Vol. 52 No. 20

Wi, DLAHUMIE . PUm AP RE TSR, B i
GAEF 7 B R S EE NS AR
FES . BERRRAIRIG 25, Hdr, AWmR)r 2
HEhRFEMNKEDN L —, BRRETETIE
0.43%0, RN AW R B E it R 2R 5 s
SR 224K, Ve AL I AL S HE IR D,
1 A2 AT TR BRI AN, A T B b )
WIS <B4 1R 245 2000 Jo DA B DT 4 A v R I 1P Y 25
e FHEY), ABE AL RT IR B FT ALl F 6T
PG ACTIRAC I B AT 13— 10 3 B A
afifk, @2 M EERpE s, AR EEE T
13 NS, 58 3-hydroxy-1-(4-
hydroxy-phenethyl) pyrrolidine-2,5-dione (1), L-£E4¢
RIRHEE (L-pyroglutamic acid methyl ester, 2). 4
Wk (quinoline, 3). MAFR (nicotinic acid, 4). 1H-
KIE-4- 3R R T I (butyl 1H-imidazole-4-carboxylate,
5). #FE-B-ZEM (phenyl-B-naphthylamine, 6)- 4-(¥8
BOJE)-3-(4- & R 4 B ) ik sE -2(1H)- Bl
(aristopyridinone A, 7). - F7 2% (scutebarbatine A,
8). & OELIZEENE (aurantiamide acetate, 9). XJ#%
FR O fE (tyramine, 10). K 4% (henethylamine,
11, K NZEE (phenyl-alalninol, 12). JRFH (uridine,
13). HA, (& 1~9. 11 A 12 HERNE Y
JEEYIH S EAE A 10 113 5 IR
Y oy B33
1 (U

Bruker AV-400/500/600 B % B 3E4R{X (Bruker
Biospin A ) ); Q-Exactive Orbitrap Yk AH 81 - 5
WEECRH A GRAH RS, Waters AF]; % RS,
Thermo A 71); 43T =y BAH 1AL (Agilent 1260
T, DAD 25, Agilent AF]); & = R0EAH G
WA (R LC-20A, #llEs SPD-20 A, EiEAT]);
ZF-1 B =FPRAM A CEBEFIR TS s
CP225D H+Tin2Z —HW TR GEZHMA
A]D: BEYELA ez KA CREEAATFD; TR
HEIR OB G422 TR T s A ikl (100~
200, 200~300 H, 7 &ifE#L L] ); ODS (30~
50 um, YMC /A% ); Sephadex LH-20 7Y%tk
(Pharmacia A 7] ); Phenomenex Synergi Cis 734724
WA L FE (250 mm X 4.6 mm, 5 um) . Phenomenex
Luna Cg il &2 AH 354 (250 mm X 10 mm, 5
um), Phenomenex A; AT AR A4l (b
AT A4l (Honeywell AF])D.

ARET 2581 5 2016427 AR E T RETHE
e, EH A R e B S I AT 24 A
Bl &2 BHEY 12 S D. metel L.ITIRAL,
FEA (201607260 A778CT A HACUF B B I PR 2= 2
FLHT -

2 RESHE

AL (62.0 kg) LL 95% (500 L) 1 70% (500
L) LB FIFEE 3 %, R 2 h, A FEHEEL
W WIERGEREISIRE (L 2kg). BIRE KM
BRB G /et . & G RIESE R 2.8 2 H
&3, R, RSB R, A
FEEEE) . BEIR S BRI AR ZH . ST
) (578 g) SGrERHE (15 emX 120 cm) H#HAT
Ve, TEFRE-HEE (100 1 0—1 1 1), BEIH
Fr. A~H.

Fr. C (112 @) EERAMEEE) 2, & k-H
i (100 : 0—90 : 10) ¥EMt, /531 4 M7 (Fr. C1~
C4). Fr. C1 &t ODS HEiE5 B (FEE-/K 3!
7—1:0) 4% 13 M4 (Fr. C1.1~C1.13), Fr.
C1.11 2| 2% =y SO i A 7 B CHRE-7K 70 - 30,
R E 5 mL/min) 33165 9 (5 mg, w=27.2
min). Fr. C3 &3 ODS HEfifksr 5 (FHEE-K 3 ¢
7—1:0) 133 18 M4 (Fr. C3.1~C3.18). HU Fr.
C3.5 &Ml £ = SO A 7 B CFREE-7K 40 © 60,
RFRE 5 mL/min), FHFBIAHE (ZLHE-7K 30 70,
PRFUALE 5 mL/min) 4litk, 3214654 7 (33 mg,
k=30.2 min). HY Fr. C3.17 &l 4% = ROBAH 4%
B (LK 45 055, BURE 5 mL/min), 4
BEEMLAY) 8 (5mg, r=24.7 min). Fr. G (20 g)
TR A I B (S E-FEE 10209 1 1D B
fii, 753 8 M (Fr. G1~G4). Fr. G2 it ODS
et B (FHEE-/K 10911 0) 53] 14 MRS
(Fr. G2.1~G2.14), Fr. G2.1 24 % & 0B i A%
38 (HEE-7K 25 175, R E 10 mL/min) £33
&2 (5mg, ®R=25.5min). Fr.G2.3 &%
RORAHETER B8 CHEE-/K 20 1 80, ARV 8
mL/min) BELEY 13 (5mg, ®rR=29.4 min).

2 CBE A HU AL (720 g) LAk ekt (it 43 29,
A BE-FEE (100 1 0—1 1) B, RKEE
BRI, 53] 9 AN (Fr. A~D.

Fr.A (10 g) SrERHE (g B CailBE-BE R
i 100 1 0—0 1 1000 BEME, 53] 12 MH (Fr.
A1~A.12). B Fr. A.4 £ 2% = ROmAH i 4
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fi-7K 90 : 10, AR 5 mL/min) 4654 6 (30
mg, R=40.2 min). H{ Fr. A.7 i$ Sephadex LH-20
RUEERE CHEE-/K, 10 1) P, 524 Mg (Fr.
A7-1~A.7.4) . Fr. A.7.3 G| & = BUHAR i {3
BE-7K 85 115, HAFIRE 5 mL/min) 43 EHLEY)
5 (5 mg, ®=38.7 min). Fr. E &L ERE (—
S EE-HEE 100 0 00 100) ¥, WL HE
s, 3% 9 NMHS (Fr. E1~E.9). Fr. E2
25t ODS [k i 43 B CRE-7K 10 © 90—100 -
0) ¥elifas) 3 Mais> (Fr.E2.1~E.2.3). Fr.E2.2
22 1] 2% i OB A (R EE-7K 45 ¢ 55,4 mL/min)
21bE9) 4 (5 mg, r=36.6 min). Fr. E.5 &3 ODS
RIAAEEHE B (FHEE-7K 10 £ 90—100 © 0) HEfit
53] 10 MRS (Fr. E5.1~E.5.10). Fr. E5.7 &5
ODS JxmFE i (FEE-7K 10 © 90—100 : 0) it
53] 5 MA4y (Fr. E.5.7.1~E.5.7.5). Fr.5.7.3 &4
SR AR IR CFREE-/K 40 2 60, AFIRE 4
mL/min) 54k &4 3(6 mg, r=46.8 min).Fr. E.5.7.4
2 ODS Jx [t il By (HEE-/K 11 9—1 100 ¥
fif5 % 6 Mifi4 (Fr. E5.7.4.1~ES5.74.6). Fr.
E.5.7.4.3 2 & @ 8GR AH A CHREE-7K 25 © 75,
AR S mL/min) f3EY) 12 (8 mg, =253
min). Fr. E.5.7.4.5 4 Sephadex LH-20 Bl (HH
BE-7K 10 1) 4ifk, FEH& R BRGS0
7K 28 1 72, ARFE 5 mL/min) LA 11 (6
mg, (rR=23.7min). Fr. F @A EARE DS (&
He-FEE 100 @ 0—1: 1) Y88 6 N4> (Fr.
F.1~F.6). Fr. F4 £ Sephadex LH-20 #E/i it (
BE-7K 1191100 BEMAR 7 N5 (Fr. F4.1~
F.4.7). Fr. F.4.5 & Sephadex LH-20 BU&EfHE (HEE-
K1:19-1:10) Helbi, 554 Miis (Fr. F4.5.1~
F.4.5.4), Fr. F4.5.2 2|4 &80l it R -
K-30 1 70, F 0.1% =8 L, AR 5 mL/min)
BbEM1 (4 mg, ®r=40.3 min). Fr. G &rERH:
Bk E (CERRE-HEE 901500 D B, 14
F| 5 NS (Fr. G.1~G.5), Fr. G.5 & Sephadex
LH-20 BU%ERE (FREE-K 12 9—1 0 0) ¥efii, 7534
AN (Fr. G.5.1~G.5.4), Fr. G.5.4 AR
PEAE (AR R-HEE D00 1) WHER S
N4y (Fr. G.5.4.1~G.5.4.5). Fr. G.5.4.4 44| %
B RCRAREEA CHEE-/K 16 © 84, & 0.1%=7%
L1, R E 5 mL/min) 484659 10 (5 mg,
x=30.5 min).

3 ZHEE

th&Y) 1. FEMHIRY . '"H.NMR (500 MHz,
DMSO-ds) d: 6.98 (2H, d, J = 5.6 Hz, H-2', 6), 6.68
(2H, d, J = 5.8 Hz, H-3", 5'), 3.49 (2H, t, J = 5.7 Hz,
H»-3), 2.96 (1H, dd, J = 3.6, 18.1 Hz, H-4a), 2.83 (1H,
m, H-6), 2.73 (1H, d, J = 16.7 Hz, H-4b), 2.63 (2H, t,
J=13.5 Hz, H>-7); BC-NMR (125 MHz, DMSO-dj)
d: 178.5 (C-5), 174.8 (C-2), 155.9 (C-4"), 129.5 (C-2',
6), 128.2 (C-1%, 115.3 (C-3', 5%, 71.6 (C-3), 42.1
(C-6), 41.1 (C-4), 32.1 (C-7). VA - H¥E 5 SCHR B
AT R, B A 1 A 3-hydroxy-1-(4-
hydroxyphenethyl) pyrrolidine-2,5-dione.

&Y 2. LEMIRY . HR-ESI-MS m/z:
144.065 6 [M+H]" (TH5EN 144.065 5). '"H-NMR
(400 MHz, CD;0D) §: 4.27 (1H, dd, J = 9.1, 4.6 Hz,
H-2), 3.78 (3H, s, 3-CH3), 2.50 (1H, m, H-3a), 2.36
(2H, m, H-3b, 4a), 2.19 (1H, m, H-4b); '*C-NMR (100
MHz, CD;0D) ¢: 181.6 (C-5), 174.5 (C-6), 57.0
(-OCH3), 52.9 (C-2), 30.5 (C-4), 26.1 (C-3). DL %4k
L SCEREARCEH T, SR EY 2 N L-ERR
PR FH I

AW 3: AT E LM K . 'TH-NMR (500 MHz,
DMSO-ds) 6: 8.98 (1H, d, J = 3.9 Hz, H-2), 8.69 (1H,
d, J=8.4 Hz, H-3), 8.15 (1H, d, J = 8.4 Hz, H-9), 8.08
(1H, d, J = 8.4 Hz, H-4), 7.82 (1H, d, J = 8.5 Hz, H-6),
7.79 (1H, d, J = 8.5 Hz, H-8), 7.67 (1H, t, J = 7.5 Hz,
H-5); BC-NMR (DMSO-ds, 125 MHz) §: 150.4 (C-2),
148.4 (C-9), 129.5 (C-7), 129.4 (C-8), 127.4 (C-10),
126.1 (C-5), 124.7 (C-6), 121.1 (C-3). LA L-%¥E 5
BREEDOGAT XL, B EY) 3 ngEnk.

WEY 4. BEOTERHMA. HR-ESI-MS m/z:
124.039 1 [M+H]" ((H54EN 124.039 3). 'H-NMR
(500 MHz, DMSO-dj) J: 9.08 (1H, s, H-2), 8.78 (1H,
s, H-6), 8.27 (1H, d, J= 7.5 Hz, H-4), 7.54 (1H, m, J =
7.0 Hz, H-5); *C-NMR (125MHz, DMSO-ds) 9:
166.3 (C-1), 153.1 (C-2), 150.2 (C-6), 136.9 (C-4),
126.9 (C-3), 123.8 (C-5). VA % 5 Sk EE ik
TR, EEWEY) 4 NHIE .

&Y 5. RFEAMIRY) . HR-ESI-MS m/z:
169.110 2 [M+H]* (WH5HAE N 169.092 2). 'H-NMR
(500 MHz, DMSO-ds) 6: 7.72 (1H, d, J = 4.9 Hz,
H-5), 7.67 (1H, d, J = 4.9 Hz, H-2), 422 2H, t, J =
6.7 Hz, Hy-7), 1.66 (2H, m, H»-8), 1.37 (2H, m, H»-9),
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0.91 (3H, t,J= 7.4 Hz, H3-10); '*C-NMR (125 MHz,
DMSO-ds) 0: 166.9 (C-6), 131.7 (C-4), 131.6 (C-2),
128.7 (C-5), 65.0 (C-7), 30.0 (C-8), 18.7 (C-9), 13.6
(C-10). DL B 5 CoRBAR AT X B, St
G5 N TH-BRE-4- 212 T 1R

WEY 6: FEMRY. 'H-NMR (500 MHz,
DMSO-d) d: 8.04 (1H, s, -NH), 7.78 (1H, d, J = 9.0
Hz, H-4), 7.75 (1H, d, J = 9.0 Hz, H-5), 7.68 (1H, d,
J = 8.5 Hz, H-8), 7.45 (1H, d, J = 2.3 Hz, H-1), 7.37
(1H, t, J = 15.0 Hz, H-7), 7.30 (2H, d, J = 8.5 Hz,
H-3', 5", 7.27 (1H, d, J = 4.5 Hz, H-6), 7.24 (1H, d,
J =17.0 Hz, H-3), 7.20 (2H, d, J = 8.0 Hz, H-2, 6'),
6.88 (1H, t, J = 14.5 Hz, H-4"); 3C-NMR (125 MHz,
DMSO-ds) 0: 143.1 (C-1"), 141.4 (C-2), 134.4 (C-8a),
129.3 (C-3', C-5'), 128.9 (C-4), 128.2 (C-4a), 127.5
(C-5), 126.4 (C-7), 126.2 (C-8), 122.8 (C-6), 120.3
(C-4'), 119.9 (C-3), 117.4 (C-2', C-6"), 108.9 (C-1). LA
R HOE S SCEREEUSIE T L, SR E Y 6 R
Fe-p-ZE

tEw 1: AL ERMA. HR-ESI-MS m/z:
246.111 9 [M+Na]" (LFHAE A 246.112 5). 'TH-NMR
(500 MHz, DMSO-ds) 0: 9.48 (1H, s, 11-NH), 9.22
(1H, s, 4-OH), 6.98 (1H, d, J = 3.9 Hz, H-12), 6.93
(2H, d, J = 8.4 Hz, H-2, 6), 6.66 (2H, d, J = 8.4 Hz,
H-3, 5), 6.16 (1H, d, J = 4.0 Hz, H-13), 5.26 (1H, t, J =
5.4 Hz, 15-OH), 4.40 (2H, m, H»-8), 4.28 (2H, d, J =
4.9 Hz, H»-15), 2.86 (2H, m, H»-7); 3C-NMR (125
MHz, DMSO-ds) 6: 179.0 (C-10), 155.9 (C-4), 143.4
(C-14), 131.4 (C-9), 129.7 (C-2, 6), 128.5 (C-1), 124.1
(C-12), 115.2 (C-3, 5), 109.4 (C-13), 54.7 (C-15), 47.0
(C-8), 36.2 (C-7). LA 3t 5 3R BRI AT XS L,
BB T RN 4-(FRHIE)-3-(4-F 08 LAkt iE-
2(1H)-Ff o

&Y 8: HEOETLERMA. HR-ESI-MS m/z:
559.242 4 [IM+H]* GHEAE A 559.243 9), 'H-NMR
(500 MHz, DMSO-ds) 0: 8.87 (2H, d, J = 2.2 Hz,
H-3’,3"), 8.71 (2H, m, H-5", 5"), 8.06 (2H, dt, J = 8.0,
2.0 Hz, H-7', 7"), 7.44 (2H, ddd, J = 14.9, 8.0, 4.8 Hz,
H-6’, 6"), 6.55 (1H, d, J = 17.0 Hz, H-12), 6.40 (1H, d,
J = 17.0 Hz, H-11), 5.80 (1H, d, J = 10.0 Hz, H-6),
5.60 (1H, d, J = 10.0 Hz, H-7), 5.21 (1H, s, H-14),
521 (1H, s, H-3), 5.06 (1H, m, H-16), 2.30 (1H, d, J =
12.5 Hz, H-10), 2.02 (1H, s, H-2), 1.63 (1H, m, H-1a),

1.40 (1H, m, H-1b), 1.54 (3H, s, H3-18), 1.40 (3H, s,
H3-19), 1.20 (3H, s, H3-20), 0.97 (3H, s, H;-17);
13C-NMR (125 MHz, DMSO-d5) J: 73.8 (C-15), 164.6
(C-1"), 164.3 (C-1"), 163.7 (C-13), 153.8 (C-5"), 153.8
(C-5"), 150.2 (C-3'), 149.6 (C-3"), 147.6 (C-11), 140.4
(C-4), 136.9 (C-7), 136.5 (C-7"), 125.4 (C-2'), 124.6
(C-2"), 123.8 (C-3), 123.6 (C-6"), 123.2 (C-6"), 121.6
(C-12), 113.6 (C-14), 76.2 (C-6), 75.9 (C-8), 75.5
(C-7), 70.7 (C-16), 48.4 (C-9), 42.8 (C-5), 42.3 (C-10),
25.7 (C-2), 22.5 (C-17), 19.6 (C-18), 18.7 (C-1), 17.0
(C-19), 15.1 (C-20). DA% 5 SCHREAR I3 T X
e, St &4 8 NV-HEm

&Y 9. AMZIRY . HR-ESI-MS m/z:
445211 2 [M—H] GGHEAE N 445212 2). 'TH-NMR
(500 MHz, CDCl;) d: 8.51 (1H, d, J = 8.4 Hz, 8-NH),
8.14 (1H, d, J = 8.4 Hz, 8'-NH), 7.81~7.75 (2H, m,
H-3",7"), 7.51 (t, J = 7.3 Hz, H-5"), 7.44 2H, t, J =
7.5 Hz, H-4", 6"), 7.26~7.31 (8H, m, H-6~8, 5'~
9", 7.15 (3H, m, H-6~8), 4.67 (1H, dt, J = 9.1, 5.1
Hz, H-2'), 4.18 (1H, d, J = 6.8 Hz, H-2), 4.01 (1H, dd,
J=11.0, 4.8 Hz, H-1a), 3.86 (1H, dd, /= 11.0, 6.7 Hz,
H-1b), 3.96 (2H, m, H»-3"), 2.78 (2H, m, H,-3), 1.97
(3H, s, CH3-CO); 'C-NMR (125 MHz, CDCl;) o:
171.2 (CH3-CO), 170.2 (C-1), 166.1 (C-1"), 138.3
(C-4), 138.0 (C-4"), 134.0 (C-2"), 131.2 (C-5"), 129.1
(C-6', 8, 1282 (C-6, 8), 128.0 (C-4", 6"), 127.4
(C-3", 7", 126.2 (C-7), 64.6 (C-1), 54.8 (C-2"), 49.1
(C-2), 37.2 (C-3"), 36.5 (C-3), 20.6 (CH3-CO). L %
i 5 SCER BRI OB AT R L, St B 9 N4 Ak
¥ e 1 o

&Y 10: HE A, 'TH-NMR (500 MHz,
DMSO-ds) 6: 7.03 (2H, d, J = 8.0 Hz, H-2, 6), 6.72
(2H, d, J = 8.0 Hz, H-3, 5), 2.96 (2H, dd, J = 10.0, 5.2
Hz, H-8), 2.74 (2H, t, J = 8.0 Hz, H,-7); '3C-NMR
(125 MHz, DMSO-ds) J: 156.3 (C-4), 129.6 (C-2),
129.6 (C-6), 127.3 (C-1), 115.5 (C-3), 115.5 (C-5),
40.4 (C-8), 32.3 (C-7). LA E¥s 5 kg kAT
PG, LAY 10 N FRIER 2

tEY 11: KA K. 'TH-NMR (500 MHz,
DMSO-ds) d: 7.13~7.22 (5H, m, H-2~6), 2.83 (2H,
d, J = 7.1 Hz, H,-8), 1.23 (2H, s, H»-7); 3C-NMR
(125 MHz, DMSO-ds) J: 140.4 (C-3), 129.4 (C-2),
129.4 (C-6), 127.7 (C-3), 127.7 (C-5), 125.4 (C-4),
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41.4 (C-8), 41.0 (C-7). LA E&¥a 5 SR Edmts-191t

TR, BEWEY 11 RO,
th&Y 12: FHEMIRY. 'TH-NMR (500 MHz,

DMSO-ds) 6: 7.20~7.28 (5H, m, H-6~10), 3.83 (1H,

dd, J= 9.0, 7.0 Hz, H-3), 3.54 (2H, m, H,-3), 2.80 (2H,

d,J =72 Hz, Hy-4); 3C-NMR (125 MHz, DMSO-ds) 6:

138.9 (C-4), 128.2 (C-5, 9), 128.1 (C-6, 8), 126. 4 (C-7),

64.0 (C-1), 55.0 (C-2), 41.3 (C-3). LA_F%3E 5 ik %

PEROFATHIEE, A 12 RN R
&Y 13: BT ERH AR . HR-ESI-MS m/z:

243.062 2 [M—H] GFEAEN 243.061 2). 'H-NMR

(400 MHz, DMSO-ds) d: 11.30 (1H, s, 3-NH), 7.88 (1H,

d, J= 8.1 Hz, H-6), 5.77 (1H, d, J = 5.4 Hz, H-1), 5.64
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