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FHE: X H MCI Gel CHP-20.0DS. fif: Ji%  Sephadex LH-20 (23 4 DL K 2 il 2% 0 AH 28 77 VL3S 404 (Carthamus
tinctorius L.) ZFEFEIUCPII IE T BEZE IR AT (10 4k 252 B4 HEAT 43 B ik, 32801 MR 2 AN RN R BT 4. 8 H
AR 1 5% /75 (1D NMR. 2D NMR .UV, IR 1 MS) % 5 2584 4 38 (SR,E)-1 DY Bk -12-J45-8,10- k1,5, 14- — %
(1)~ (E)-8-O--D-MH Wt 4 2 B AL EE R T 1 (2) A1 (7,88)-7-(4-F455-3,5- B FEIK)-7-1F 1 2£-8,9- % (3). 1~3%4
WA . SHLED) 1~3 BT RSN A8 A0S PR i, ¥ R R B B BE b

KR 2048 AL ARy MuES; SRS R ATAE Y, T K AR
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An alkyne and two phenylpropanoid derivants from
Carthamus tinctorius L.

QIAO Lin-qing, XIA Ge-ge, LI Ying-jie, ZHAO Wen-xuan, WANG Yan-zhi’

(School of Pharmacy, Henan University of Chinese Medicine, Zhengzhou 450046, China)

Abstract: The chemical constituents from the n-butanol fraction of ethanol extract of safflower (Carthamus
tinctorius L.) were isolated and purified using chromatographic process including MCI Gel CHP-20, ODS, Sephadex
LH-20 column chromatography, and semi-preparative HPLC method, and one alkyne and two phenylpropanoid
derivants were obtained. Their structures were identified as (5R,E)-tetradecane-12-ene-8,10-diyne-1,5,14-triol (1),
(E)-8-0-p-D-glucopyranosyl n-butyl cinnamate (2), and (7S5,85)-7-(4-hydroxy-3-methoxybenzene)-7-butyl-8,9-diol
(3) by modern spectroscopy methods (1D NMR, 2D NMR, UV, IR and MS). 1-3 are all new compounds.
Compounds 1-3 were screened for their anti-renal fibrosis activities in vitro, and none of them showed obvious
effect.

Key words: safflower; compositae; chemical constituent; alkyne; phenylpropanoid derivant; enzymatic hydrolysis
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Figure 1  Structures of compounds 1-3

FER5T18
1 ZHHEE

&1, AGEK, [a]? -9.47 (¢ 0.15, MeOH);
HR-ESI-MS %5 H #E 7 7 55 70§ m/z 259.129 6 [M+Na]’,
5 M 259.130 5 [M+Na]", #0470k C ,H,, 0,
'H NMR (500 MHz, CD,OD) % (% 1) /R 7775 R A
%5 [0, 5.75 (1H, dt, J = 16.0, 2.0 Hz, H-12), 6.33 (1H,
dt, J=16.0, 4.8 Hz, H-13)], 2 MEA MR ESE 5 [0, 3.55
(2H, t, J = 6.3 Hz, H,-1), 4.11 (2H, dd, J = 4.8, 2.0 Hz,
H,-14)], | MEEFREAE S [0, 3.61 (1H, dq, J = 8.3,
4.1 Hz, H-5)]; "C NMR (125 MHz, CD,0D) i# &5 14 4
WAE 5, Hodh o, 147.0 (C-13)109.1 (C-12) S WL Bk,
J. 84.5 (C-8).66.0 (C-9).75.3 (C-10).74.0 (C-11) A 241
FRBE, 0. 62.9 (C-1)262.7 (C-14) N 2 AN E A BE, B4
IANFESEURURK [S,. 71.0 (C-5)], 5 AN F 38 [0, 33.6 (C-
2).23.1 (C-3).38.1 (C-4).36.9 (C-6).16.6 (C-7)].
NMR %4 5 SCRRUHRIE 1) (5S,E)-1 DU Bk -6-45-8,10- —
He-1,5,14- =3 AR —2. 'H-'H COSY i (K2) i
B H,-1 (0, 3.55)/ H,-2 (6, 1.55)<H,-2 / H,-3 (5, 1.43)-
H,-3/H,-4 (6, 1.43).H,-4 / H-5 (d,, 3.61)H-5 / H,-6 (5,
1.68)H,-6 / H,-7 (6, 1.55) WIAH A S HEWT it C -C, Jv
B A7 78, 45 & HMBC #E 1 H,-6 fl H,-7 5 C-8 (6,
84.5) fFEAKAE 5, Hy-7 5 C-5 (6, 71.0) f71EHH K AT
T, W E PERE R By Br S M ARIE . 'H-'H COSY ik 12
/N H,-14 (6, 4.11) 5 H-13 (5, 6.33) 125, 454 HMBC
W (& 2) #H-13 5 C-11 (6, 74.0)H-12 (d,, 5.75) Al

H-13 5 C-14 BAFAEM X5 5, T 5 C-2 (J. 33.6).C-3
(6. 23.1).C-4 (6, 38.1) F1C-5 (5, 71.0) B TEAHKAZ 5,
UE B 7 M I BOAFAE R HED DU S T A, 5 (D, 1091,
Oeys 147.0), HH — BT A, . 109.1 (C-12).
147.0 (C-13).84.5 (C-8).75.3 (C-10).66.0 (C-9) F174.0
(C-11) —4LHHE, VIE WIAF7E — AN XUBEE M A e B AH %
() LB 25 A4, AR A U ) R (J = 16.0 Hz) HED
N AR B 25 EATIR, B E AL RN (B)-
+ DUBR-12-45-8,10- —hk-1,5,14- = .

1 ,— HMBC
— H-H COSY

Figure2 Key 'H-"H COSY and HMBC correlations of compounds
1-3

C-5 [ #9 2 % Fl iH 5 NMR 19 J5 37 %2 N SR, H.
WERIEF] 100%. AT SZUG ) ™84, K ] Mosher 52
55, FH Mosher i 711K 4k A 40 1 %% A6 68 B 1 S BRI R
B, PR S TR A R B FH AR = S0 Joe v A i 49 203, A
H-7 [2.43 (2H, m)] NZ [, Adg, [A(S, — 5,)] <0, ELH-1
[3.55 (2H, t, J = 6.3 Hz)].H-2 [1.55 (2H, m)].H-3 [1.43
(2H, m)] 1 H-4 [1.44 2H, m)] N Z &, Ad,, [A(S, -
31 > 0, F 4 SR HE, FI WA &4 1 C-5 A Y
N R. A E Y1458 N (SR, E) -+ DU Bk -12-
$5-8,10- - Hk-1,5,14-= %,

a2, AEEE, (0] -33.82 (¢ 0.19, MeOH);
HR-ESI-MS %t #E 4> 1 B 76 m/z 405.150 9 [M+Na] ™,
THAE N 405.152 0 [M+Na] ™, #5537 2h C  H, O
k442 ) 'H NMR (500 MHz, CD,0OD) i (% 2) &7~
TEAE — B A EF [0, 7.84 (2H, d, J = 7.1 Hz, H-2,
6)7.34 (2H, dd, J = 8.2, 6.3 Hz, H-3, 5).7.30 (1H, d,

Table 1 'H (500 MHz) and *C NMR (125 MHz) data of 1 (in CD,0D)
No. Jy O No. Oy [
1 3.55 (2H, t,J = 6.3 Hz) 62.9 8 84.5
2 1.55 (2H, m) 33.6 9 66.0
3 1.43 (2H, m) 23.1 10 75.3
4 1.43 (2H, m) 38.1 11 74.0
5 3.61 (1H, dq, J = 8.3, 4.1 Hz) 71.0 12 5.75 (1H, dt, J = 16.0, 2.0 Hz) 109.1
6 1.68 (1H, m) 36.9 13 6.33 (1H, dt, J = 16.0, 4.8 Hz) 147.0
7 1.55 (1H, m) 16.6 14 4.11 (2H, dd, J = 4.8, 2.0 Hz) 62.7
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J =17.0 Hz, H-4)], — MHURXUE [0, 6.96 (1H, s, H-7)],
— AN & BE [0, 5.20 (1H, d, J = 7.7 Hz).3.48 (1H, dd,
J=9.7,7.7Hz).3.40 (1H, t, J= 8.9 Hz).3.34 (1H, t, J =
9.2 Hz).3.21 (1H, m).3.74 (1H, dd, J = 12.0, 2.4 Hz).
3.59 (1H, dd, J = 12.0, 5.5 Hz)], 1 4~ 3& [5, 0.99 (3H,
t,J = 7.4 Hz, H,-4")], 3 /™ B 2 [6, 1.72 (2H, m, H,-
2).1.48 (2H, dt, J=15.0, 7.4 Hz, H,-3").4.25 (2H, t, J =
6.6 Hz, H,-1")]; *C NMR (125 MHz, CD,0D) &5 194
WiAE 5, o — 4R I0K [0, 134.7 (C-1)1131.7 (C-6)~
129.4 (C-3).130.0 (C-4).129.4 (C-3, 5).131.7 (C-6)], —
XU BR [0, 125.3 (C-7)+ 142.6 (C-8)], J,. 102.5.75.6+
78.6.71.4.78.1 F1 62.5 N Z HEWAS 5, 6. 14.0 (C-4")
N EERR, 5. 66.3 (C-17)231.8 (C-2') F120.3 (C-3") A
3ANIE Gk . o L NMR £ 45 5 SCERPARIE 1) (E)-8-
O-f-D-glucopyrano-sylcinnamic acid #t 17 %t Lk, #E 1L
W2 —ANIETH, 'H-"H COSY i (& 2) # 8l
H,-1' (5, 4.25)/ H,-2' (5, 1.72)~H,-2"/ H,-3' (J,, 1.48)+
H,-3'/ H-4' (6, 0.99) AH15 5, 456 HMBC i (5]2)
HH,-1" (5, 4.25) 5 C-2" (6. 31.8)~C-3" (. 20.4) f71EAH
FA55, Hy-2' (6, 1.72) 5 C-1' (J,. 66.3)-C-3" (5. 20.4) 1
TEAEFAG 5, Hy-3" (5, 1.5) 5 C-2" (6. 31.8).C-4" (5. 14.1)
FEAEF AR 5, Hy-4' (9, 0.99) 5 C-2" (J. 31.8)-C-3" (6,
20.4) fAAEA MG 5, IE B G5 M P AR AE T 56 1 B HL-1
(0, 4.25) 55 C-9 (6, 165.6) 171E HMBC AH K A5 5, HE W
TR 5 LES . HMBC i+, H-7 (6, 6.96) 5 C-1
(0. 134.7).C-2 (. 131.7) A1 C-6 (6. 131.7) {FEM KA5
5, Ul B XUBEE 5 ORI AR ; A B i R A H-17 (6, 5.20)

IR AEAEARAS 5, 5 C-8 (6, 142.6) fF1EAH K
55, UIF I8 S B B TR C-8 (6, 142.6), Bl HE &
IR E W E =77 HZ IEW 8N gL, (a2 &
At 7K 5 AT AT AR A SR, 5 A v X B 3R AT LC-MS
SR BT, I At A AT AR (1, = 11.93 min,
m/z 447.125 3 [M+H]") 5 D-7i %j ¥l bx #E 5 A7 29
(t, = 11.89 min, m/z 447.125 4 [M+H]") {4 B4 i} 7] F0
JoT T KA, 1 A 2 TR R R ) da o 8 LR DB
25 LRTIR, BB 2 N (E)-8-O-B-D-M Wi i %1 H A
FERE T PR o

th &M 3, AEEAE, [a]? -7.58(c 0.13, MeOH);
HR-ESI-MS % #5125 7§ m/z 323.147 0 [M+Na] ",
B N 323,146 5 [M+Na] ", #4372 h C H,,0, -
'H NMR (500 MHz, CD,0OD) i (5 2) /R A7 1F 1,34,
S-TUEUAR IR IR [0, 6.62 (2H, s, H-2, 6)], 2 > H &% [0,
3.83 (6H, s)], 2 ™% S W H 2 5, 3.46 (1H, m, H-9a).
3.31 (1H, m, H-9b) 16, 3.34 (2H, m, H,-1"), 2 ™M iER
W3 [6,,4.18 (1H, d, J = 6.4Hz, H-7).4,, 3.65 (1H, td,
J=6.4,3.9 Hz, H-8)], 2~ 2[5, 1.39 (2H, m, H,-
2.6, 1.57 2H, m, H,-3")], 1 MH % [6, 0.88 3H, t, J =
7.4Hz, H,-4")]; "C NMR (125 MHz, CD,0D) 75 154
WAE 5, Hf o, 129.2 (C-1).105.7 (C-2, 6)-149.3 (C-3,
5) F1131.5 (C-4) NAEITK, 5. 64.0 (C-9).69.7 (C-1").
77.1 (C-8)+84.0 (C-7) Jy3& AU BT Bk, 6. 56.7 A H
AR, . 14.2 (C-4") LB, 6. 33.0 (C-2').20.4 (C-
3 NIE R LR . DL NMR i 5 SCwkl R aE F (28,
3R)-3-(4-F8FE-3- FF 45 36 %) -3- AR 3 TA e -1,2- I

Table 2 'H (500 MHz) and "°C (125 MHz) NMR data of 2 and 3 (in CD,0OD)

2 3
No. 5, 5. 5. 5.
1 1347 129.2
2 7.84 (1H, d, 7= 7.1 Hz) 1317 6.62 (1H, 5) 105.7
3 7.34 (1H, dd, J = 8.2, 6.3 Hz) 129.4 149.3
4 7.30 (1H, 7.0 Hz) 130.0 1315
5 7.34 (1H, dd, J = 8.2, 6.3 Hz) 129.4 149.3
6 7.84 (1H, d, /= 7.1 Hz) 131.7 6.62 (1H, 5) 105.7
7 6.96 (1H, 5) 125.3 418 (1H, d, J = 6.4 Hy) 84.0
8 142.6 3.65 (1H, 1d, J = 6.4, 3.9 Hz) 7.1
9 165.6 3.46 (1H, m) 64.0
3.31 (1H, m)
I 425 (2H, 1, J = 6.6 Hz) 66.3 3.34 (2H, m) 69.7
2 172 (2H, m) 31.8 1.39 2H, m) 33.0
3 1.48 (2H, dt, J = 15.0,7.4 Hz) 203 1.57 (2H, m) 20.4
4' 0.99 (3H, t,J=7.4 Hz) 14.1 0.88 (3H, t,J=7.4 Hz) 14.2
1" 5.20 (1H, d, /= 7.7 Hz) 102.5
2 3.48 (1H, dd, J= 9.1, 7.7 Hz) 75.6
3 3.40 (1H, 1, J = 8.9 Hy) 78.6
4 3.34 (1H, 1,/ = 9.2 Hy) 714
5" 3.21 (1H, m) 78.1
6" 3.74 (1H, dd, J = 12.0, 2.4 Hz) 62.5
3.59 (1H, dd, J = 12.0, 5.5 Hz)
-OCH, 3.83 (6H. 5) 56.7
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AR AR, X 22 HY) C-7T I AR EONIET
B HIRIR C-SALiEREH A L. 'H-"H COSY i (K2)
H,-1' (6, 3.34) / H,-2' (6, 1.39)<H,-2"/ H,-3' (J,; 1.57)+
H,-3'/ H,-4' (6, 0.88)-H-7 (6, 4.18) / H-8 (,, 3.65)~H-8 /
H-9 (6, 3.46) KA K155, 454 HBMC i (& 2) 2K
A H-2 (0, 6.62) Al H-6 (9, 6.62) 5 ¥%E S Bk C-7 (o,
84.0) H AH <15 55, HEMI C-7 (6. 84.0) 55 C-1 (6. 129.2)
HE, H-7 (6, 4.18) 5 C-8 (5. 77.1)~C-9 (J,. 64.0).C-1"
(0. 69.7) A M AF 5, UM IE T BE3EAE C-7 g . 5%
SCHERU R E, T A8 R O A B, BT DR 4
PER b H-7 A1 H-8 1A% G i £k ) W AH 0 4 8, 95 5K
B G W N 7.0 Hz 4, A3\ B 3.5 He A2 Aq -
L&) 3 (1 H-7 (5, 4.18, 1H, d, J = 6.4 Hz) F1 H-8 (4,
3.65, 1H, dt, J = 6.4, 3.9 Hz), # & % %1 6.4 Hz 575 50k
RACNIEIR . N T e A 3 daxt # AL, R it
HECD 71k, 45 3 B oR 525 ECD #h 2k 5 0 2 (78,
8S) [ i £k Wy & il (1 3), Wl iE Ak &4 3 1 46 % 4
BN (78,89), 25 b, Mgt &9 3 451N (7S,88)-7-
(4-F2H5-3,5-  HI B HOK)-7-1F T %6-8,9- % .
2 RN B AR TFIE

fii F A KB F (TGF-1) % § KRB N Bz
il (NRK-52e) #E47 21 44k, LABEHLES £ 4 A4 1) 1 0 .

100 4
I,

Experimental ECD spectrum of 3
— — - Calculated ECD spectrum of (75,85)-3
— — - Calculated ECD spectrum of (7R,8R)-3
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Figure 3 Experiental and calculated ECD of compound 3

A 151 B

Cell viability

0.5+
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Control 1 2 3
Compounds (20 pmol-L")

R e

42kDa | e QP === Sy W W | o-SMA
55 kDa |« e S e s "= | ;_Tubulin

185 Y CCK-8 1277 & 0 B A4 5 P Ak 3 3 1) 4 i 1 47 48
J3E 200 5E , &5 5 oR BT A A S ) AE 20 pmol LK B
N 3 2 S ) 6 5 e B BN (B 4A). JE I
Western blot 525 25 H 7R, 46&4 1~3 £ 20 pmol - L
WEETR, Jo B 0 ) 4F 4 9% $2 8 F (fibronectin) %
LVEHT (4B).

SCIGER 4y
1 KBNS HF

AM-500 MHz 8 5 %t 3L R A (TMSS 50 4 A, 4
Bruker /4 #); Triple TOF 6600 UPLC/MS ¥ Jii %
SIHTA (3 E AB SCIEX 2 #)); LC-52 7 2l % v A €
TEASCRIT 1) 2% FH €63 £ Basic Cq (120 A 5 pm, 10 mm x
250 mm), FEREE AL RS BR A F]; Anton Paar MCP
5100 %4 i YA (B ] Anton Paar /A @]); EVO300 45 4k
43 Y696 FE 11 Fll Nicolet 1S10 21 #h 6 i {3 (3£ [E Thermo
Scientific /A 7]); CA-2610 ¥ EI /K JE 5 %5 B (-9 % BH
1A R A D), 1820C #Y &l K HL (F PR JEE /R 7K Ak # 5E
& PR A A]); ZF-90 AL # 2 AN S (R E L
o AT LG AX BT ); 5424R B0 HL (48 [H Eppendorf 2y
), SQP UK % 3 M K P (AL 538 2 R B 2 A A5
PR A F); HH-4 HLRGVE IR K48 (i L BRACGER A IR A
H)); TH-TIRL 2 000 8 (i #488 (RiRHT AR LR
AR A ®]); MCI Gel CHP-20 (i A4 Bl (H A =251k
2f 3 7)), Sephadex LH-20 4 €435 #4 K} (3 #t Parmacia
Biotech 24 #]); fif: # 1 1 IEAH 200~300 H i A 1%
PR (5 B T ); UPLC-MS Al 5 3 4 Eclipse
XDS-Cy, (3.5 um, 3.0 mm x 150 mm, 3% [F Agilent 24
) ); o Al K o3 Hr 2R (R EE DY AORS 404 57 i A B
v F)); GW788388 (3£ [E Glpbio A ], #it5: GC11878);
TGF-p (L A EMEAR AR A A, #t5:
318652); fibronectin (#lk % : AB268020) #l collagen (It
51 AB270993), 3% [E Abcam /A 7; f-Tubulin (i L Lk
R AE YR 25 PR A W), fik*5: M20005F); a-SMA (3£

+ o+ o+ o+ 4+ TGF-p1

GW 3 1 2
20 20 20 20

Compounds
(umol-L™)

250 kDaI SN GEL e e e e | Fibronectin

— w— -I Collagen I

Figure 4 Compound 1-3 are inactive against renal fibrosis. A: Cell viability of compounds 1-3 at 20 umol-L™" for 48 h was determined by

CCK-8; B: Western blot was used to determine the expression levels of relevant protein markers in renal fibrosis at 20 pmol-L™'. Internal

control: #-Tubulin; positive control: GW (GW788388)
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Sigma-Aldrich 24 &, it 5 : A2547); CCK-8 (' [H X
ERCEMEARAR A 0], it5: MA0218-Mar-12J).

ZIAET 20184 12 H 2R HI 44 (BB, 89 e Hh =
25K 5 R B IS B 2 8 WA RHEWAAE (C. tinctorius
L) T RE, BT B4, MaAR (s
20181212A) TR A7 T VAT B H 25 25 K 2 24 2 e Hh 25 44 2%
2 RSB

18.0 kg T4 41 1€ FH 70% 25 7K 74 i 41 2 ik e i HiX
PR, B 3 U, R IR I8 T 46 19 B SUR B 3.6 kg
BE M8 L F/KIRE, KA Al & F e LR
TR IE T mE AL, gk VR 46 S 15 ) A i AL
(123.0 @)« — & H % # AL (78.5 g)~ 4 R 4 g #6 4r
(280.0 )~ IE T EE #E A7 (400.0 g) FI/K EBAL . 1E T WE &R
7R MCT 038 i 2, B /K IR FRAAR R B AT BB, 15 317K
HBAL (57.6 g), 10% L BEH AL (44.2 g), 20% £ B Ar
(42.6 g), 30% LIEHAL (65.7 g), 40% LEEHRAL (35.5 g),
50% LEEHAL (37.6 g), 70% L EEHRAL (23.4 g) A195%
CTEFAL (35.0 g)o 40% LI BALK FH ODS ik 44 43
B, HEE-/K (10%~100%) R Gibh Bt 15 2] 6 N4
7y Fr.A1~Fr.A6. ¥ Fr.A3 (6.7 g) X Sephadex LH-20
K3 5 59, FH RS B, 45 31 4 > 2H 75 Fr.A3.1~Fr.
A3.4. ¥ Fr.A3.2 (864.0 mg) K Ffk Jie FE € il 43 5, —
AT - EE (50:1~1:1) RGHHETNL, 1553 44
7% Fr.A3.2.1~Fr.A3.2.3, Fr.A3.2.1 (37.0 mg) &%
e OB AR itk oy B Al Ak, DL - K (481 52) HEAT I
JiE, Y3 N 3 mL-min”, 15 21L& 3 (4, = 20.66 min,
4.15 mg). 50% . EEH AL FH MCI i+ 40 5, 2 FE-7K
RGPV, 15 %) 6 A4 4 Fr.B1~Fr.B6. Fr.B4
(6.7 g) K H Sephadex LH-20 A (213 43 85, 100% H i it
1TV, 5% 44N 4H%) Fr.B4.1 ~Fr.B4.4, Fr.B4.1 (1.9 g)
KRB RE (3 (200~300 H), 5 P ki-HFEE (5001~
1:1) B REBEm, 193] 34414 (Fr.B4.1.1~Fr.B4.1.3),
Fr.B4.1.3 (48.1 mg) £ Y- il % i ROBAH (il 7y E 4L,
PAFRBE-7K (66:34) BEATHEIN, WitiE N 3 mL-min”, 15 3|
&P (¢, = 10.90 min, 3.41 mg). Fr.B6 (3.2 g) X
Sephadex LH-20 #3173 &5, FH 100% HH B e i, 75 21
3 /N4 %) Fr.B6.1~Fr.B6.3, Fr.B6.1 (1.0 g) K ik ke b
i (200~300 H), — & H - FHEE (50:1~1:1) A&
e, 75 3 3 AN 41 4y Fr.B6.1.1~Fr.B6.1.3, Fr.B6.1.3
(32.9 mg) £ -1l £ i RO AR L1 oy B a4k, DL H -
K (77:23) BEAT VML, PiE N 3 mL-min™, 15 246 &9
2 (t, = 16.40 min, 5.85 mg).
3 EgkRRAEEREaEENTEE

B 2411 mg, K% FRE G, M 2.1 mg 54

B (g U AR A BR A R, BN 3 mL 281
K, BT 37 °CCKB P48 h, BT JE A 1 mL
IR, RGN 8 T8 (1 mLx3 ¥K) HEAT 2L, 7K
EIRAE TR B AR . AKERES I T mg L'
IOt 2 R FH R IR 2h (g 22 e MR AE A BRI A IR A
7)), I 1 mLAEE (MREDA), 60 °C/KIBIN# 1.5 h
J&, N 20 pL 48 B 2% e i UER e (g 22 s R AR AL B
A BRA ), 75 60 °CK¥E TNk 1.5 h, 19 21474
=W . [FIR B 1 mg D-F0 L% %) B % 16t 47 |
AT A AR, A0 2 AT A R R R R A v
AT A PIEAT LC-MS 3 b7 . (i 25/ Agilent Eclipse
XDS-C18 (3.5 um, 3.0 mm x 150 mm); %% J& ¥ i : /K
(A)- F % (B), 60: 40, 0~28 min; £ i 42 °C, i &
0.3 mL-min™; il 2% IE B T30, D8 47 8 X i
S ATAEYD (1, = 11.89 min, m/z 447.125 4 [M+H]"), L-%
2 FE T IR AT AE W (¢, = 10.79 min, m/z 447.127 9
[M+H]HM™,

4 Mosher 23§

AW 21 mg Fity, T4 5 & NN 50 pL HEsE,
43 BN 15 uL 7 (S)-F1 (R)-(+)-a- F 48 Fk -a- (= 58
)R QWS %3 ROV 2 6 h, B2 18 5 FH 2
P = BB AR AT A4k, B A S -K (901, E
3 mL-min”, R ¢, = 13.27 min, SfE t, = 14.97 min.
Al AL 5 A A A T TR = U o I &, A
H-1.H-2.H-3.H-4 11 H-7 N Z &, i1 5 Ad, [AJs - 6,)],
Frft s R 5 A R — 2
5 GMEE

&, AEEdE, 5T HE, oy -9.47 (c
0.15, MeOH); UV (MeOH) /__ (log &) 212 (2.45), 252
(0.73), 266 (1.00), 282 (0.83) nm; IR v, 3 376, 2 933,
1 682, 1 029 cm’'; HR-ESI-MS m/z 259.129 6 [M+Na]"
(it5 14~ C H,,0.Na’, 259.130 5).

&2, Ak, 5% T HE, (o) -33.82 (c
0.19, MeOH); UV (MeOH) /__ (log &) 203 (1.30), 217
(1.10), 281 (2.09) nm; IR v__ 3 397,2 962, 1 709, 1 640,
1449, 1257, 1205,1 071, 1 028 cm™; HR-ESI-MS m/z
405.150 9 [M+Na]" (115184 C,,H,,O{Na’, 405.152 0).

&3, AGE A, 5% T HEE, (o -7.58 (¢
0.13, MeOH); UV (MeOH) Z__ (log &) 213 (3.44) nm;
IRv, _ 1204,1118,972 cm”; HR-ESI-MS m/z 323.147 0
[M+Na]" (P 5155 C,,H,,0,Na’, 323.146 5).

6 IEAFHENFHEAR

TP VP SIS R S TR AR A 2 BT R R I S R

iR —HL
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