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A new nucleoside from the Oenothera biennis L.
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Abstract: Seven nucleoside compounds were isolated from the Oenothera biennis L. by various chromato-
graphic techniques such as Diaion HP-20, silica gel, Sephadex LH-20, MCI and semi-preparative HPLC. Their
structures were identified by analysis of physicochemical properties and spectral data, and determined as 9-(3'-
carbonyl methyl)hydroxypurine (1), 1-(3'-carbonyl methyl)purine-6,8-dione (2), N-methyl-2-pyridone-5-carboxamide
(3), uracil (4), uridine (5), thymidine (6) and 2'- O-methoxy luridine (7). Compound 1 is a new nucleoside and
compounds 2-7 were newly isolated from the Oenothera biennis L. Compounds 1-2 can significantly increase the
viability of BEAS-2B cells induced by TGF-A1, showing potent anti-pulmonary fibrosis activity.
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methyl)hydroxypurine (1).1-(3'-carbonyl methyl)purine-
6, 8-dione (2). N-methyl-2-pyridone-5-carboxamide (3).
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Figure 1  Structures of compounds 1-7

fili £F 44k (pulmonary fibrosis, PF) J& —ffrig ¥ . R
A BB M 1 fi S Y, AT TR B, 2 B R I
R (ELHE B LIRS DL R R I T b i 28) R e 1) ]
RE S S LT 4E AL i ke A0, B R, ST %05 AT M
ToRA 35 25, PR H B ER | Je 18 Je AT 5 H A
TE—E A R MM, 2 B I A I s, FAE
JZ A R RN AR PR S, ELCR B 2 R T
FLE W o 2 S FL R B ) il 41 440 A R 9T 4 R,
AT 7R H TGF-p1 17 5 BEAS-2B 41 Jif 2 37 Jili 21 4 1k,
PRAMEERY, BT MTT iE ke AL & 4 1~7 X TGF-BL 75
S BEAS-2B 20 it fh i) sz . S5 R, (L& 1.2
A 4 3 $E v TGF-41 5 5 BEAS-2B 41 i (135 /7, 1t W
F R BBl £ 40 s

FER51T18
1 MEE

AL, FERE, [@2 -3.062 (c 0.080 4, CH,OH),
HR-ESI-MS m/z: 207.087 7 [M+H]" (C,H,,N,0, it 5 {ti
207.088 2), #& 7/~ & W 11 43 7 2 h CH,N,0,. UV
2. (CH,OH)/nm (loge): 203 (1.90).249 (0.96), IR ¢ i
H1 3 358 cm Jy A JiE N-H 1 4 41 2 ¢ 1iF U6, 1 640 cm™
A C=N BUE 4 IR 2 R AE 1

#£'H NMR (500 MHz, DMSO-d,) i, 6, 8.06 (1H,

s, H-8).8.04 (1H, brs, H-2) £l A % 44 3 AL A A
15 %, 0, 12.3 (1H, brs, -NH) N —AiHk A MG 5,
5,4.30 (2H, t, J = 6.8 Hz, H-1').3.08 (2H, t, J = 6.8 Hz,
H-2") AP B EAE 55 6, 2.10 BH, s, H-4) N
—/MHEMEAES . 7E°C NMR (125 MHz, DMSO-d,)
W, 9IRS 5, 454 DEPTL35 3l 41, Joh 44
ZH5E 5 [0, 123.6 (C-5).148.2 (C-4).156.5 (C-6).206.2
(C-3"), H: 1 6, 156.5 (C-6)1*"1.206.2 (C-3") Ay /Ml Bl s
S 5], 2 MBS 5 [J. 140.4 (C-8).145.5 (C-2)],
2S5 [0, 38.4 (C-1).42.2 (C-2)], L MABES 5
[0, 29.8 (C-4")].

'H-'H COSY i, 6,, 4.30 (2H, t, J = 6.8 Hz, H-1)
53.08 (2H, t, J = 6.8 Hz, H-2") 1%, i %& -CH,-CH,- )
ER A B, B HSQC 1, it — ¥t &4 C-H %k
7 LLHJE (R 1) HMBC i 1 6, 2.10 (3H, s, H-4")
5 5, 38.4 (C-1').42.2 (C-2').206.2 (C-3") E A izt FE M
5%, AJ LL#f 32 -CH,CH,COCH, ¥ 25 #4 B B ; 6, 8.04 (1H,
brs, H-2) 5§, 148.2 (C-4).123.6 (C-5).156.5 (C-6) FL
HiLfEM e, H o, 8.06 (1H, brs, H-8) 55 d, 148.2 (C-4).
123.6 (C-5) L E A @ FEAH O, Ui A7 E — /N IR B NE %
1) 45 7 v B RIS AR 4F 6, 4.30 (2H, t, J = 6.8 Hz, H-1')
5 5. 148.2 (C-4). 140.4 (C-8) H A iz £ #H 5%, Ui ¥
-CH,CH,COCH, 3E /£ IR 31 2 % 9 Az N Ji 7 £ (&1 2).
MR LA - BHE, 45 4 Sk NMR 308ER, 5 SCik o 2 %0
b & AR HE 22 AL AE T C-4hr B B 5, 8 ik &
Wy, 45 %494 9-(3'-carbonyl methyl)hydroxypurine.

— 'H-'HCOSY
-«  HMBC

Figure 2 Key 'H-'H COSY and HMBC correlations of com-

pound 1

Table1 'H NMR (500 MHz, DMSO-d,) and *C NMR (125 MHz,
DMSO-d,) spectral data of compound 1

No. 5, S,
1 12.3 (1H, brs) -
2 8.04 (1H, brs) 1455
3 — —
4 - 148.2
5 - 1236
6 - 156.5
7 — —
8 8.06 (1H, s) 140.4
9 — —
1 4.30 (2H,t,J = 6.8 Hz) 384
2 3.08 (2H,t, J = 6.8 Hz) 42.2
3 - 206.2
g 2.10 (3H, s) 29.8
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2 LEYEMEN

K TGF-p1 1% 5 BEAS-2B 2 Jifd 5 37 fifi 2T 4 Ak i
SR, ST MTT R & 1~T7 X TGF-p11% T
BEAS-2B ZH fu it s . 45 SRR, (L& 1.27]
T E 1R = TGF-B1 155 BEAS-2B 4l i 1975 77, #2273
A B B AR PO LT 4L e (3R 2).
Table 2 The effect of compounds 1-7 on BEAS-2B cell injury
induced by TGF-$1 (X £ s, n = 4). Con: Normal group; M: Model
group. ‘P < 0.05; P < 0.01 vs M group

Group Cell index
Con 1.000 + 0.009”
M 0.835+0.068
0.945 + 0.020"
0.946 +0.025™
0.833+0.012
0.861 +0.073
0.891 + 0.031
0.912 + 0.036
0.905 + 0.032

~N o g A WN

INGE

ENGIS W SN R S G R R Y
W, & LB e &, e & 2~7 N E IR H
WE AR, (S 1.2 T8 E g TGF-A15
5 BEAS-2B 411 7% 77, 6 W 5L A ¥ 78 (1 Uil 21 4
g PE, A WE S — PR S KRB T —E W
HIRHKHE .

Bruker AVANCE I11 500 B i LR A (4% Bruker
2y #]); Bruker maxis HD 2 AT (] 1% (£ [ Bruker 24
w]); OSB-21000 7 Jiig e 7% K A% (b 52 WA A5 A IR 22
H); FE 0 A LC-52 A iy I il 4% WA 1 (T3 i
SAE R A IR A 7], SP-5030 1Y 2 i) £ 7Y 1 & 4 i 2%,
UV200 I £ S 46l 2%, Easychrom 2 (1 T4l : i
# 3 COSMOSIL C18-MS-11, 250 mm x 20 mm, 5 pm);
# )2 0 3 ik i GF 254; Sephadex LH-20 (Pharmacia
Biotech /A &]); o3 Bt H £ i H (200~300 H) N
Sy A ) AR B A e AR A R S Tk
AL AT IR w] AR 77 B e i el n oAb s T
AR = A 2R T AR 77 Ak 3111 AU EE 5R AR
(Thermo, USA); Multiskan MK3 i #51% (Thermo Fisher,
USA); Advantage A10 # 4fi 7K {% (Sartorius, Germany);
ECTGF-B1E TS100 {3 & % 7%5i (Nikon, Japan); TGF-A1
(PeproTech, £ [H); MEM:WE (AL KK ER AR A
H]); RN (R s AR PR A H])

HWER B T A R A L IX, 200 g R 25K

5 I R S e SR H L JE A A ) L
(Oenothera biennis L.) [ T4 5,
1 R#BSSE

BT 15 A L5 40 kg, F 50% 5 7K 75 i 4 23 B R 42
B2 K, 98, & IR U8, Rk 4E, 19 2] 89RF 3.3 kg.
KRB NS B K A, O A T A R O
LG CA B K R IE T B AT AL R, #5507 20 6 vk 4, (e
WU, 3200 ThBEE AL (5.0 g) S BEERAL (49.6 ).
LR CBEERAT (161.0 g) K IE T EEEBAL (457.0 g)o X IE
T EEERAL I Diaion HP-20 K FLW B B g A, $¢ b 1
H R B/ MK VR 7K . 10% EtOH . 20% EtOH.30% EtOH.
50% EtOH.70% EtOH.95% EtOH k47 K & e i, 15 2
7ANVE 4 5y, B Fr.li~Fr.7,

Fr.2 (52.0 g) /K ¥ fift, #E47 #E1Z Sephadex LH-20
FE L, A [ BG4 1 B - K (R DK = 0:100—
100:0) 6 £ e i, e it 20 7 6 8 2 Rk ALY, & R AR [FD
Moy, 1536 M4y Fr2-1~Fr.2-6. HrFr2-24
%t Sephadex LH-20 A% €81, 70% 55 7K H B 45 & e e,
SRR ER N, A AR A 2, 13 2 44NV o,
B Fr.2-2-1~Fr.2-2-4, Fr.2-2-2 Jz 5 2 34 #t JIk Sephadex
LH-20 #F €3 73 B I8 6 -l 2% iy 380U (257K B i
R R) mABFMEY 1 (4.02 mg) b &5 (12.15 mg)
AAL AW 7 (3.25 mg); Fr.2-2-4 i i & K & @, 34T
MCI A 833 43 55, FHAS [ Le A3 1 B B - K (RS OK =
0:100—100: 0) #f B BE L, % 245 3 4 AP i 45 43, B
Fr.2-2-4-1~Fr.2-2-4-4, Fr.2-2-4-2 34T 1 4% 4 2 43 85 4l
b, A& - K RGN BRI (& ke H
BE 17K =10:1:0.1), &S 25 4 (5.56 mg) fb &
1) 6 (8.89 mg); Fr.2-3 K Fr.2-2-2 #H [ A We M U7 1%, 13
B 3ANE L4 5y, BI Fr.2-3-1~Fr.2-3-3, Fr.2-3-3 & &
FA I 5 R, TR (200~300 H ) $ERF J5 HE 4T RE FGAT: it
S, HE R - RS (A b L = 30:1)
Ve, 159 3 34N Bk i 4 %) Fr.2-3-3-1~Fr.2-3-3-3, Fr.2-3-
3-2 1 F 2 i) £ B (Z I - K iR R) e 445 2
1590 2 (9.84 mg); Fr.2-4 Jiid &= /K iR, #E47 ODS %
R 7328, FHAS [F) LU g 1 FRRE - K (FRRE K = 0:100—
100:0) BHEEBEMN, 24525 M s, B Fr.2-4-1~
Fr.2-4-5, Fr.2-4-1 Jx & %2 i3 Sephadex LH-20. Toyopearl
HW-40 #E I 4 €3 5 B9, 25 & 48 F 2 i & = 80 A
(CIE-KBEBiR R), B 2132140593 (6.35 mg).
2 EWEE

EML HERK, BT HEE, HR-ESI-MS m/z:
207.087 7 [M+H]* (C,H,N,O, it 5 i 207.088 2), #2 /=
& 1 o 1 O CHN,0,. UV 4, (CH,OH)/nm
(loge): 203 (1.90). 249 (0.96), IR (CH,OH) v,__: 3 358.
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1640 cm™. 'H NMR (500 MHz, DMSO-d,) fil**C NMR
(125 MHz, DMSO-d,) % L% 1.

ka2 BEwAR, BT HEE, ESI-MS m/z: 223
[M+H]*, % 7 X N CH,N,0,. 'H NMR (500 MHz,
DMSO-d,) d,, 7.88 (1H, s, H-2), 4.32 (2H, t, J = 6.6 Hz,
H-1'), 3.06 (2H, t, J = 6.6 Hz, H-2"), 2.09 (3H, s, H-4);
“C NMR (125 MHz, DMSO-d,) d, 142.8 (C-2), 149.5
(C-4), 106.1 (C-5), 155.5 (C-6), 151.2 (C-8), 41.1 (C-1"),
43.0 (C-2'), 206.2 (C-3'), 29.8 (C-4"). HR#& LA _E %,
4E5 2% SRR, %8 % AL A 0 N 1-(3'-carbonylbutyl)
purine-6,8-dione.

wEM3 afkmR, T HEE, ESI-MS m/z: 153
[M+H]*, %% T 30N C,HN,0,. 'H NMR (500 MHz,
DMSO-d,) 4, 8.46 (1H, d, J = 2.5 Hz, H-6), 7.77 (1H,
dd, J = 2.5, 9.4 Hz, H-4), 6.40 (1H, d, J = 9.4 Hz, H-3),
3.49 (3H, s, H-7); ®C NMR (125 MHz, DMSO-d,) .
162.0 (C-2), 118.1 (C-3), 138.8 (C-4), 109.0 (C-5), 144.9
(C-6), 37.3 (C-7), 165.4 (C-8). RHi L ¥, 4542
% SCHRM, #5216 & %0 4 N-methyl-2-pyridone-5-car-
boxamide.

wamas AtIERHR, T HEE, ESI-MS m/z:
135 [M+Na]", % 73 N C,H,N,0,. 'H NMR (500 MHz,
DMSO-d,) d, 11.01 (1H, s, NH-3), 10.81 (1H, s, NH-1),
7.38 (1H, d, J = 7.7 Hz, H-6), 5.44 (1H, d, J = 7.7 Hz, H-
5); *C NMR (125 MHz, DMSO-d,) d, 151.5 (C-2), 164.4
(C-4), 100.2 (C-5), 142.2 (C-6). LI E¥iE, 45452
2 SCHRPY, e A A P PRIGERE

EMs cEE i, T HEE, ESI-MS m/z: 267
[M+Na]*, 4 T 30N C,H,,N,0;- *H NMR (500 MHz,
DMSO-d,) d,, 8.01 (1H, d, J = 8.1 Hz, H-6), 5.90 (1H, d,
J = 4.6 Hz, H-1'), 5.69 (1H, d, J = 8.1 Hz, H-5), 4.16
(2H, m, H-2'), 4.00 (1H, m, H-3'), 3.84 (1H, m, H-4"),
3.73 (1H, m, H-5); ®*C NMR (125 MHz, DMSO-d,) J
152.4 (C-2), 166.2 (C-4), 102.6 (C-5), 142.7 (C-6), 90.7
(C-17), 71.3 (C-2'), 75.7 (C-3'), 86.4 (C-4'), 62.3 (C-5').
MRYE LA FH0HE, 2454 22 SCRPY, 1 e 4 & 90 TR s g
3

ka6 BEmAK, % T HEE, ESI-MS m/z: 265
[M+Na]*, 4+ ¥ LA CH, N,O,c 'H NMR (500 MHz,
DMSO-d,) ,, 11.25 (1H, s, -NH), 7.69 (1H, s, H-6), 6.16
(1H, t, J = 6.3 Hz, H-1'), 4.23 (1H, m, H-3"), 3.75 (1H,
m, H-4'), 3.56 (2H, m, H-5'), 2.07 (2H, m, H-2'), 1.76
(3H, s, -CH,); **C NMR (125 MHz, DMSO-d,) J. 150.5
(C-2), 163.7 (C-4), 109.4 (C-5), 136.1 (C-6), 83.7 (C-1/),
39.4 (C-2), 70.4 (C-3"), 87.2 (C-4"), 61.3 (C-5'), 12.31

(-CH,). AR L E5H, 456 2% S0k, e &
D 16 Jit e g R A A T

ka7 BEmAR, % T HEE, ESI-MS m/z: 281
[M+Na]*, 4 T 2~ C,H,,N,O. "H NMR (500 MHz,
DMSO-d,) d,, 8.08 (1H, d, J = 8.1 Hz, H-6), 5.94 (1H, d,
J = 3.6 Hz, H-1'), 5.68 (1H, d, J = 8.1 Hz, H-5), 4.33
(1H, t, J = 6.0 Hz, H-3'), 3.97 (1H, m, H-4"), 3.86 (2H,
m, H-5%), 3.74 (1H, dd, J = 3.0, 12.4 Hz, H-2’), 3.52 (3H,
s, 2'-OCH,); *C NMR (125 MHz, DMSO-d,) 6. 152.2
(C-2), 166.2 (C-4), 102.5 (C-5), 142.4 (C-6), 88.8 (C-1'),
85.0 (C-2'), 69.8 (C-3'), 86.1 (C-4'), 61.6 (C-5'), 58.8 (2'-
OCH,). #R#LL FEHE, 454 2% k™, #e &)
N 2'-0- A FE R ERL A .
3 AW 1~7X TGF-4115 5 BEAS-2B 4545 H
A1

KH MTTIERT 7T MU S5 TGF-AL 175 S BEAS-
2B 4 f 452 495 i 52 P, oK BEAS-2B 4 fifd B T 37 °C.
5% CO, 35 7= H s 77 B0 E AR K, 2 B 4t it % i
ZTF 2.5x10° N, 4541 200 pl #E7HT 96 FLA 1, 24 h
J& /3 N IEE 4 (Control) LAY ZH (TGF-A1, 1 ng-mL™) K&
B4 254 (10 pmol-L* + TGF-41, 1 ng-mL™), 4k&: 5 5%
24 h g, BALIIN MTT 33 (5 mg-mL™) 20 pL, F4k4:
Bz 4 h, NI RE IR, B DMSO 150 pL, #&
¥ 10 min {5 FL A W58 0 45 i S8 A VAR . AR 490 nm
e 2L G TE A (OD), tHA 4y /1. 5256 5 LA
PMELbRHEZE (X +5) K, N SPSS 26.0 T4t 1%
30T, AP < 0.05 8 Z 558 Fiil 2 X

YE& STik: XU 48 32 22 7 57 H WAL 2 BAy (3 L 43
B A 5 K A s RS I R SR AT A AL AL 2 R
SRHREN A B RS DA S S0 B R 1R I SR AR B Kk ARoxt
MR LB T 3 B 45 B AL A AT Y 0 3 R X A 0L B
B 5 B LA S A D 45 45 e RN HE I IEAT 18 5 2R
R LR AR SRR S L A SRR A R Ak 2 A R
S B HRALHS Bl 10 TV Dl AR, R A S T

FUIZE AT A SCAAELER 7R o
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