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(UPLC) ik A B o 25 45 8L B 3 AR TR 2 4 (2012A #R) ) 52 32 R SR A% 40 69 35 BB 3, ST AT 22 AT 35 A B AL 3245 A
SEHE AT L02 2t %, 2516 B 3K W KA M A 3% g L e AR AR R ROR A & R B S Ae i i /W A5 AT R AT R R
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2B HERE R, R 163X RIURIR A LA 2T A% AL K 0.3756~0.995; 335N 1 9N 4, 9 ) A #7405 B (M5

5) FRE(E9) FBERER(E10) ok BR (3412)  F T (5 16) 22 MF 05 17) F AR FEROE19) R EEMOE24) XX
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Study on spectrum-toxicity relationship of in vitro hepatotoxicity of aqueous extract from Euodia rutaecarpa
LIU Shuling', WANG Jian’, LIU Wen’, HUANG Fengyu’, JIANG Dongming’, LIN Xiaotong’, MENG Yiqin’, LI
Yaohua"* (1. Teaching Center of Experiment and Practical Training, Guangxi University of Chinese Medicine,
Nanning 530200, China; 2. College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530200,
China; 3. Key Laboratory of TCM Extraction and Purification and Quality Analysis of Traditional Chinese
Medicine in Guangxi University, Nanning 530200, China)

ABSTRACT OBJECTIVE To study the spectrum-toxicity relationship of in vitro hepatotoxicity of aqueous extract from Euodia
rutaecarpa. METHODS The aqueous extract from 16 batches of E. rutaecarpa from different habitats were prepared. The
fingerprints of aqueous extract from E. rutaecarpa were established by ultra high performance liquid chromatography (UPLC)
method and Similarity Evaluation System of TCM Fingerprint (2012A edition) , and common peaks were identified and the
similarity was evaluated. Using normal human hepatocytes L02 as subject, inhibitory effect of aqueous extract from 16 batches of
E. rutaecarpa to them were investigated. The spectrum-toxicity relationship of UPLC fingerprint of aqueous extract from E.
rutaecarpa with the hepatotoxicity of hepatocytes L02 was analyzed by grey relational analysis (GRA) and partial least squares
regression analysis (PLSR). The corresponding compound of the chromatographic peak with the greatest correlation with the in
vitro hepatotoxicity of E. rutaecarpa were isolated, prepared and identified. RESULTS There were 27 common peaks in UPLC
fingerprints of aqueous extract from 16 batches of E. rutaecarpa, with similarity of 0.375-0.995. Totally 9 peaks were confirmed, i.e.
neochlorogenic acid (peak 5), chlorogenic acid (peak 9), cryptochlorogenic acid (peak 10), caffeic acid (peak 12), rutin
(peak 16), hyperin (peak 17), dehydroevotarine (peak 19), evotarine (peak 24), rutecarpine (peak 25). The aqueous extract
from 16 batches of E. rutaecarpa showed significant inhibitory effect on the growth of L02 cells (P<<0.05 or P<<0.01), and the
inhibitory rate ranged from 6.68% to 67.95% . GRA showed

that there were 18 common peaks with correlation degree
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coefficient™>0 and variable importance projection value>1, and the order of regression coefficient was peak 8>peak 3>peak 23>
peak 2>peak 7>peak 4>peak 12>peak 9>peak 19>peak 5>peak 17>peak 26>peak 10>peak 15. Peak 8 had the greatest

correlation with in vitro hepatotoxicity, and the corresponding compound of this peak was identified as 6-O-trans caffeoyl gluconic

acid. CONCLUSIONS The in vitro hepatotoxicity of aqueous extract from E. rutaecarpa is the result of multiple component

interaction, among which 6-O-trans caffeoyl gluconic acid shows closest relation with in vitro hepatotoxicity.

KEYWORDS Euodia rutaecarpa; fingerprint; hepatotoxicity; L02 cell; spectrum-toxicity relationship; grey relational analyses;

partial least squares regression analysis

SRR A B W) R 2 B Euodia rutaecarpa
(Juss.)Benth. .1 J§ E. rutaecarpa (Juss.) Benth. var. offi-
cinalis (Dode) Huang 5 #i B %= %4 % E. rutaecarpa
(Juss.) Benth. var. bodinieri (Dode) Huang ) 1§ it 1%,
PR, HME A vk A /NEE , B RIE IR Rk
WX Bl BE L5 B B, A OCHE ST R, RS BIKER D) |
P S A R A A () RS B o 2 BT — e mE
HFEZE LU0 =20, AHOCHIETE A B, AN [R] 77 L 5
2R PR 5T AR EREE SRRSO T AR IO VA SR A
R sZn , oAb 24 g3 24 S M 45 T T AN ], DA
TENG RS T RO PE 5 A — 8 26 5707, -2 (S -
B ) R RWIIE— g o3 B 2 Fh o 5 R WG 1k 2 18]
77, ATRHR SRS th Z Rk i AR S 25580 B
PEZESARIR Z , DA B o 24 20007 1) ) o il T
I, ASFFE e 5 16 HEAN ] 7 3 1 SR A BOKAR YD, I
SEAZ KB W R RO A €2 135 (ultra high performance
liquid chromatography, UPLC) o, R 4E NIE
WAL LO2 SR AN T 24 , F1 I 8 G HK B v
s Foe /IS 3 181 U 43 A 3 A TG - 35 06 R A0 A, LAl 2=
A BTG IR VR B il A 2 — D PRI S 2%

1 ##E
1.1 FE{UEE

AW AL A Agilent 1290 Infinity 1T %1 —
JUHE UPLC Y (3£ [ Agilent 23] ) , CPA225D BT 432
—HLF o K [FE 2 R R 22 AR (a0 A BR A A,
HR1200- [ B2 B2 W AR (F 5y i /R e AT IR DD
MCO-18AIC B CO, #5746 ( H A Sanyo /A 7] ), MULTLS-
KAN sky B 431 K bR 12 (3¢ [E Thermo Fisher Scientific
4N F]), GL6000-DACO150 BY 5 A%l i) R4+ £ 40 ii#p
I AL E A PR 7] ), Avance 1T HD500M %48 S5 4%
il A 4% B 1% A% (4% [ Bruker /A 7 ) , AB SCIEX 5500
Qtrap Rl i (S [E Absciex A ] ) , Milli-Q AL 4l /K
4t ([ Millipore 23 7))

1.2 FEHBSIEAF

AT BT I 16 FE 5% 28 85 2541 (45 S1~S16)
PRETES VU BRI M 083K, DL ARV (WL g
JI T PHAE SR A B R XU B, &8 Pa R 2 K2 rh 2l
Y T8 F T 2 T 05 R R Y e S R S A
E. rutaecarpa (Juss.) Benth. 1] T4 3T Bl 2R 52 (25 B4k
TR B 1) o HTak iR SRR R SR L Ik |
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FUT ARk R R R IR B L S A B L S 2R B IR
4 % R CHE 243 31 2R wkq20010607 . wkq19112202
wkq19120203 . wkq20011605, wkql9040913 . wkq2003-
0203, wkq19092506 . wkq20021404 , wkq19040801 , i Jif
¥IRT 98% ) 40 [ VU )11 45 4k 55 25 A MR A BR S ) 5
RPMI-1640 3% 55 5L (4165 20210607) W [ 71050 B 5L A= 4
FEAR B A PR w5 IR 4R 10375 (5 11011-8611) 1 H #i
TR AT PR 1 03 A BR A 7] 5 CCK-8 17 & (it 5
513001 1)1 A Jb mt & LR A IRA R 16 iR A
kAl K R AiK
F1 16MRFEAMHKIERER

E i #5 HT R/ i /mm
Sl LT 20200825 200 041
) CHET 20200912 120 0.34
$3 [ Hm 20200818 20 042
54 s 20200814 54 022
$5 L 20190830 160 0.34
) LR il 20190904 168 0.34
§7 Ber 20200922 168 035
58 I 20200915 264 042
59 WA 20200820 56 0.20
510 WA 20200824 56 020
il IR Y] 20190919 384 0.4
s i 20190729 128 032
S13 il 20190928 41.6 0.50
Sl4 TR R 20190902 160 038
s15 AR T 20190905 16.8 035
s16 T4 20190925 240 043
1.3 4ApE

AHIFFE T N IE 5 40 L2 WA H Rk SE 544
BHEABRAF,
2 AEEHER
2.1 ZREHKEYW UPLCIELEILHIEL
2.1.1  RAEHUKEWWTE S SCER[5) R T
o BRZEEFMTI A TS0 S B ARECZE AR R 2
g BT 100 mL #EJEJf H, finzK 40 mL 23 30 min J5 , /il
Pl 30 min, FhUE , WCHE DR 5 5% 4k 22 7K 40 mL,
JNFAEA 30 min, Vg, G 2 RIEW, B T2 K ML,
IRV BB R E KR, LA 10 mL foiffi e 25
J , BIAE MR BE R 0.2 @/mL 4 52 25 B K 3 (LU A 25
i),
2.1.2 @ik M @ik A s Waters HSS-T3 Cis (150
mmx3.0 mm, 1.8 um) ; Fi s R £ (A)-0.1 % BRI T
(B) (# B % B : 0~3 min, 8% A—12% A; 3~15 min,
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12% A—15% A; 15~40 min, 15% A—30% A; 40~47
min, 30% A—45% A ; 47~50 min, 45% A—60% A ; 50~
54 min, 60% A—70% A; 54~60 min, 70% A—80% A;
60~65 min, 80% A—90% A ; 65~70 min, 90% A—100%
A) ;W A 0.2 mL/min; £ 0 4 R 254 nm; A 9E R
30 C AR 2 pl.

2.1.3 ML A dl s B2 7R R E KR
Y1 mL&EF 10 mL S, i 50% 2 e 25 2 41
JF 5 BOE 25 05 BV W0 B, LA 13 000 r/min 5.0 10 min,
W, L 0.22 pum SAFLUE B L, ISR U8R R ik
A

2.1.4 THAX IS RAT S REERBCH SR 2%
SRR B SRR EER T Ak A A R
Bl SR 2R B L 5 2 B VR A A %o B it 53 T, o R A A
il B b A 43 B v BE 43 0 0,120, 0.146, 0.124
0.186.0.113,0.116,0.134,0.122.0.128 mg/mL R4 %t
HE SRV TR

2.1.5 KR BCU2.1.37 50 R A5 ag R S A TR
(SLFESHBIKSRYY) 4 2.1.27 TR (033 55 3% S 5E 6
WIS ], DL 19 5505 (L AU R A B, 120 1 BUM
XA | WA )3 v R AT ) 2 BRI 114
TR PR AR XA £ B TR AR X I IR . 25 R SR, 4% 0
WA AR X £ Bsf 18] ) RSD #4/NF 0.38 % (n=16) FH X 04 T
T RSD /N F 2.51% (n=6) , & W% )7 ¥k %
R4t

2.1.6 HEEMIAE  BCERZEB M (SIAE M) &, #%
“2117IR 5 Pl g KA 6 40y, SRIG 2137 TR
Vbl 2 AR S IR R, T €2.1.27 T (038 A E HEAE I
LRSI, DL 19 S S I8 A ik I () A X
PR TR RIAR XA TR . 25 SR SR, 4% (S A AR XA
B8] (4 RSD 3/8NF 0.37 % (n="6) AN i R RSD 2
INF2.95% (n=6), RIZ LR R

2.1.7 FAEMERE  BCC2.1.37 0 il ag HE A A T
(STAESHIKIEY)) , FEIR FACE 0.2.4.8,12.24 hit}
A3 HE 2,127 TR A S AR HERE I R 10 SR g A, DA
19 500 2 HRGe | T HA30 45 €00 08 110 AF X 4 B B [ RIAF Xof
WETHI R . S5 R, #5035 06 AH X 8 B4 B (8] /) RSD
/NF0.56% (n=06) AHXTIETATFL A RSD /N T 2.89%
(n=6) , RIFZAL A T =00 N CE 24 h NFE T
R4t

2.1.8 16 HEAN[A] ™ Hh 52 48 B K S 4 FF i % UPLC 48 £C
BIEA R 43 316 HEAS ] 77 Hl 5 2 85 2 M A i
Fi 2. 1.1 B ikl s KW, SR 5 442,137 B Jr ik
il g5 A2 S AT, TR <2127 IR (A3 R UERE I A2
sk . SR (P 2548 0B AR TR R 4
(2012A %)), LA STAE S 0 8 3% (51 oy 2 B (Lt ik 1 14 T
A W5 Som S ), BRI R B T8 M 0.1 s, 2R
22 p R IE R AT €8 3 e DG e A B S in s 2L 1 D
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P 15 SR L 2802 BOx BRFE S P35 (R, TR LR 2.

U/mV
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Bl 16#ARE~ MR IEEKRYE UPLC Bfs0 L

8

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68

t/min
2 REFEGKERVERBIRIELEE(R)

2.1.9 AN B2.1.47 T IR AR B R
2. 127 N @Rk SRR DN E A0 1A 3 B
FRTR A3 %) B VAR (i 18T o e 14 TR 2 T, 16 A
[F 7 Ml S A BOK SR MU a5 A 27 NI I S T
3 HEAT HUXT, S8 A 9 AN a3, i) DA e DR (06
5) ERIEIR (I 9) B J5iR (16 10) (HERR (1 12) |
T 16) 22 BEHT (I 17) (AR AR Bk (1§ 19) =
BRI (W5 24) SRR BOA (14 25)

2
360 1 1
340
320
300
280 1
260 »
240 )
220
200
180 0
160
140 5
120
100

80

60

3§ { LUL__L_,___,_J*“—J_A—»-—

UmV

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68
t/min

5B ERIRIR 3 9: SRR 5 10 : BRERJFR ; 12 WNHERR ; 16: 25 17517: 4
ZERTT 519 JSEURASEN ; 24 : SEACHIHN; 25 : S AT,
3 ReExBEmARNEEE
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2.1.10  MIMUEEM B 16 AR = H R4 BOK SEMIRE
i I UPLC $5 80 152 AP 24 €8 3545 S0 T35 AH (LB T
M R G0 (2012A O ) P HEATAHAUBE PEAN . 252, 16 HEAF:
i PR AARLJE AE 0.375~0.995 15 FBl A , 2 B A [] 7 L 4 22
BRI —E 2257 TR 2,

2.2 REFKEVHEIMNTSEER

221 HifEXEEE B L0244 LA E 10% IR 4+ 103 1%
T bk 55 2% WP 0 RPMI-1640 35 5 55 (LA PR “ 1% 35
F) HE 3T °C 5% COMHIRE FRA PR . Mt
KBS N 80% ~90% I}, LAEEEN AL A4S, H T s
2.2.2  AHMEIREIRARI S SCER(11 — 13 kA T
RAHIKSEYI R SNIF RPN . BOS R KA Lo2
20, 54 A0 i 25 B R 5% 10" mL !, # A AL 100 pL 4D
T 96 fLA, K557 24 h )5 , WS EE 758 K A i 43 R B4
R8T S1~S16 /K FEP AL (0.5 mg/mL, 259k B AR
AR AT TSL R E ) AL 6 AN AL, B4
ARSI 200 L, 545 25 41 AR B 55 245 15 97 3 200
uLo AN 48 hg , FALFE BVEW, LA PBS PEiA 1
WM 10% CCK-8 147 100 pL, 5535 2 h 5 , % F kxR
AT 450 nm A0 E LG E (OD) (BT 41
P2 (% ) [0 BL N2 = (1— OD s/ OD g ) X
100%]. R H SPSS 25.0 X Bdia it AT 5e it 504 , B
YILhx + s R, 4R SR SRR 205 2208, 4l )
PA T L 45 % F Dunnet £ 35 , #5350 7K e =0.05, 253
7N, S BAPELE AT, SR AR BT S1~S16 /KW ZH 40 i i OD
B ¥ 18 2 %K (P<<0.05 5% P<<0.01) , Zf Jitg 41 i 2 7
6.68% ~67.95% 2 |a], I3,

2.3 JE-FBEERSH

2.3.1  JRESEBEEE T LLC2.2.27 30 F LO2 4 i 411 ik
RSP, LSRG Y) UPLC $5 8L 1 45t
A IR THTAUN L7 81, SR FH IS S 2 508 M R
BN AT TG R AT R (S BB K F 0.8 1,

TS 5 51 LA 51 B AR SR R U SR I
FER FE RN -4 THE A5 3 567, 45 R W 4.
FH 2% 4 AT, 27 A LA 6 15 102 248 JfL 410 1] 5 1) S Bk
JEAE0.716 4~0.878 0 2Z [i] ; o, JCIe KT 0.8 Ay tAT
AT 18 AN, MK IR g I 8> 1% 3> 1 23> 15 7> 15 4> 16 9
(SR JEHR ) > 16 12 (WIMERR ) > U 2> I 19 (F F R R BY
Bl ) > 06 6> 5 15> 06 5 CGHrof R ie ) > 18 1> 046 17( 422
B ) > 21 > 1 26 > 1 20 > 1 14, R IX 18 M LAT I
5 IR i e ok
2.3.2 fife/N_IEIASHT KRR UPLC 45
S A5 A e TR S B AR () (LO2 4 AR
FAVE R (Y) B AR — b R 5 5 A SIMCA-P
13.5 5k, R T fdme /N — 3 [l 404, &5 R L& 4 &1 5.
P 4 AT U6 1~15 04 17 16 19~26 1% 5] I 22 54
I, 26 B e S e 55 53245 8 1 I R R 2 B
KU 16,18 .27 (Y a1 RECH 17, F B X 34> Ay 0
RGN B R0 — By, A&
A5 (variable importance projection, VIP) >1 i}, F
AR P AR D AE R AT E R ™, i 5 AT [l
A ZHBON IE L VIP A > 1 h gt 144>, 422 [B10H R 5L
Hy e F /MK TR s 8> s 3> 23 > I 2> I 7> g 4>
I 12> 14 9> 6 19> 14 5> I 17> I 26> 1% 10>l 15,
FEHIX 144~ HAT W S 28 1 P R 2 B )
2.3.3  ZEBRONT BRI EE 43 B OCHKEE > 0.8
/N [N A Bl R 50>0 H VIP(E >1 3t
WA T A A A5 B EE B 1 AT 06 1340, i) Dk 0ég 8 U
323 W2 T U4 U 12 (MIIHERR ) (I 9 (SR)FIR ) U
19( EE RN V6 5 CHTEIiliR ) W 17 (428 ) .
W 26 | 15, 2R I I S ILAT W pIrAC R 1 Ak 2 i o0 5 SR 2K
B AR AR DR . 9o, & IR ik b e k&
PR, 06 8 55 S B AR AR S P HESRS 147, P st
W 8 FIT X 7 14 Ak B 0 T B SR S B /K S 1y e T

T o

F2 16HREFEAKEMAIBMUEITNER

5 SI §2 $3 4 S5 56 §7 S8 9 S10 Sl SI12 SI3 Sl4 SIS S16 R

Sl 1.000 0.775 0.995 0.582 0.796 0.842 0995 0.858 0.614 0.638 0.670 0.785 0.800 0.719 0959 0.674 0.895
2 0.775 1.000 0.756 0.909 0.770 0.804 0.780 0.616 0.920 0.921 0.601 0.755 0.558 0.692 0.708 0.657 0.944
$3 0.995 0.756 1.000 0.581 0.780 0.830 0.989 0.859 0.613 0.637 0.647 0.771 0.806 0.701 0.966 0.656 0.889
4 0.582 0909 0.581 1.000 0.600 0.636 0583 0412 0998 0.994 0457 0.602 0375 0.540 0.548 0.486 0.851
S5 0.796 0.770 0.780 0.600 1.000 0977 0.794 0.582 0.631 0.655 0.852 0.990 0521 0972 0.713 0921 0.867
56 0.842 0.804 0.830 0.636 0977 1.000 0.841 0.615 0.670 0.698 0.828 0.980 0.564 0930 0.762 0.888 0.898
§7 0.995 0.780 0.989 0.583 0.794 0.841 1.000 0.867 0.614 0.638 0.683 0.783 0813 0.718 0.954 0.675 0.897
S8 0.858 0.616 0.859 0412 0.582 0.615 0.867 1.000 0434 0.450 0.663 0.567 0.961 0535 0.908 0.583 0.751
89 0.614 0920 0.613 0.998 0.631 0.670 0.614 0434 1.000 0.998 0477 0.634 0392 0.568 0573 0.509 0871
S10 0.638 0921 0.637 0.994 0.655 0.698 0.638 0450 0.998 1.000 0495 0.660 0408 0.589 0.598 0531 0.885
Sl1 0.670 0.661 0.647 0457 0.852 0.828 0.683 0.603 0477 0.495 1.000 0.836 0.650 0873 0.661 0.944 0.757
SI12 0.785 0.755 0771 0.602 0.990 0.980 0.783 0.567 0.634 0.660 0.836 1000 0.507 0.962 0.706 0921 0.861
S13 0.800 0558 0.806 0375 0.521 0.564 0813 0.961 0392 0.408 0.650 0.507 1.000 0.485 0.895 0.561 0.704
Sl4 0.719 0.692 0.701 0.540 0972 0930 0.718 0.535 0.568 0.589 0873 0.962 0485 1.000 0.646 0.935 0.806
NN 0959 0.708 0.966 0.548 0.713 0.762 0954 0.908 0573 0.598 0.601 0.706 0.895 0.646 1.000 0.655 0.861
S16 0.674 0.657 0.656 0.486 0.921 0.888 0.675 0.583 0.509 0.531 0.944 0.921 0.561 0935 0.655 1.000 0.774
R 0.895 0.944 0.889 0.851 0.867 0.898 0.897 0.751 0.871 0.885 0.757 0.861 0.704 0.806 0.861 0.774 1000
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£3 AR HR KRR L02 48 B B HD ) 1 5

(n=6)

415 ODfE(x+s) I %
il 1.098£0.069

SRH SR 0.7150.036" 3487
SR SUKEA 0352£0.031° 6795
SR Sy KA 0.712£0.023° 35.00
SR Sk EA 0.817£0.053" 25.60
SRS KA 0.835£0.069" 2396
SR SO KA 0.9860.018' 10.17
SRH ST A 0.849£0.043" 2,64
SR SO 0.595%0.033" 4579
SISO K 04380033 60.12
SRHSI0 KA 05270017 5198
SR SILKEA 1.02410.018° 6.68
SRS KA 0756 +0.066* 3117
SRHSI KA 1,001 £0.020° 884
SRR SI4 KA 0.928£0.011° 1548
S SIS KA 1.013+0.004° 7.60
SR SI6 KA 1004 £0.013 853

a: SRR LA, P<<0.01;b: S M L, P<<0.05
T4 REHEKEY UPLCIELEILES L02 HAAaiNE Z=

HIKBR B KBk
KERF 5 KERE || K %5 KA
1 8 08780 15 21 08207
2 3 08738 16 26 08188
3 23 08709 17 20 08165
4 7 0.869 8 18 14 0.808 7
5 4 0.860 8 19 10 0.798 8
6 9 08554 20 24 0.79 7
7 12 0.8543 21 11 0.794 6
§ 2 0.8479 2 13 0.7928
9 19 0.8437 23 W) 0.7920
10 6 0836 1 24 7 0.7670
11 15 08359 25 25 0.7487
12 5 08292 26 16 0.7318
13 1 08289 2 18 07164
14 17 08274
0.12
0.10-
0.08

0.06 1 |
0.04
0.02

EIEES 3

—0.02 -
—0.04
—0.06 -
—0.08

B4 RFEEKRYESEBIES LO2HMMINH R EIF
ZHE
FETF M, B H B SR [201 07 4s , R I A O {6 1%
PN RAEHOK LY 0 8 EA T4 B8 alifk . i Ak an
T RSN Custlil 841 (60 cmx 15 cm, 10 pm) , Ji 8hAH
2N -0.1% B R 1 W (13 : 87, VIV) , h{muﬁzkﬁ%él
o A 450 mL/min, HEI R 30 °C. SR E RIS,

nm, i &
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VIP{H

&5 9&5@5*&%%@%“&5 02 4 REFMHI Z B VIP
BEAHE
?'Jméiﬁf“ﬁ%'l%m T 40 CHRMF T s, 205 U T 1

FS3) 0 [ 1A, B R0 8 XAk 27 iy 28 i RO
’é AT E BRI ZA A I R (P 93% ), Hfa
T P (I ) T o O H A B S 2 g i — 2D A T A5
%%75&% ZACB Y AR, BT K R

W5 %% 51 i (ESI-MS) & 5T fof Lt (m/z) 381[M + Na] *

357[M-H] ™ ; 'H-NMR (500 MHz, D,0)§: 7.41 (1H, d,J=
15.9 Hz,H-7'),6.98 (1H,d,J=2.0 Hz,H-2'),6.93(1H,
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