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7(6)- 2 EETHTE WA A B RAVS I E R 52
EFFE HA

(‘BRVGAE RS E BRI TRER R 726000)
C VIR S AR A WL A M S P 710069)

W DURSKE AU 28 Wy e ih 5ok, Sl et . Baker-Venkataraman HHE. SR =25 W43 155 5 4 7-
FRILTHTIR 5 A 6-FR I ML &Y. RIS LE ORI, XL A WRRIEREALT, B HEA ), Tk, xhxesth &4
NS KA BEAGHAG 7-58 380000 5 1-50-3- RN BE 1 58 R A SRR AR RO, AR J5 i Gl S 1 TR v s B AR Ak 540
13, SRR T 5 ANGERHET AU A 4 AR W SCERIRTE Y B-T8 IR 4k &), i PU AR B E E M SR (MTT) % 19 A
WA WAHIN B S Hela WEMEHET TAASMEM, G598 (AW 13 FREEENHIRE 1ICs A 19.4 pumol/L, B
HIRNFE AL

KB 7(6)-FRHEEIN, ATAEY), GG DM TS IR

Synthesis and Preliminary Antitumor Activities of
7(6)-Hydroxylflavone Derivatives

Liu, Jianli”
(“Department of Biomedical Engineering, Shangluo University, Shangluo 726000)

Wang, Xuejun™*

(® Key Laboratory of Resource Biology and Biotechnology in Western China, Ministry of Education,
School of Life Science, Northwest University, Xi'an 710069)

Abstract Five 7-hydroxylflavones and five 6-hydroxylflavones have been synthesized with resorcinol and paradioxybenzene
as starting materials in three steps by an improved Baker-Venkatarama rearrangement reaction. Experimental results showed
that the ten compounds have poor solubility in methanol and chloroform solvent and low biological activity. Therefore, some
of these compounds are further derivatived and five new compounds were successfully synthesized. The nineteen compounds,
including four new f-propenediones 4b, 4¢, 4d and 4e, were evaluated for antitumor activities against hela human cervical
carcinoma cell lines by methyl thiazolyl tetrazolium (MTT) method. The preliminary biological activity tests showed that
compound 13 exhibited potentially high activity against hela human cervical carcinoma cell lines with ICs, value of 19.4

umol/L.

Keywords 7(6)-hydroxyflavone; derivative; synthesis; antitumor activity
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Baker-Venkataraman 5 HF < N 7y =20 BT, 43 92 B
. EHERIDOR, 23R, prig EHE
& a- KW WA R S & T RS TN
Claisen Z5& AR 1,3-8 “H2ML&1), /2 Baker-
Venkataraman % W 1 5 g B — 20, Chee ZEPVRIN,
B 2-FRFLIR W R AT A RN 2 PR I S A B PR B 1) TR
B R AT 24 h )5, 45 R K IL, Baker-Venka-
taraman SN HRIEEAL . EEHERI OGN =20 [ N — P 5E K,
BHIEAERT WA R S ).

TEH IR A 2 LE S TE 2, ORI S
o gl N HY, Hhsimtt e M8 TR AN
AN], SCHRIGE T VF 2 HAT BB B v M R R 2R 2
KA. HIRATHRKE S R BoR, WA
W, PURERFEAE R, il SCHRRIE, 254k
HWAGUE R A RPTRAE RN R, R 2
TRe-3-0E, P, RV REE TIRIEGRE /N - it
Jie 40 A 22 0T T HE 420 R PR 4 2 £ 4 25 K B (MRS A) 1)
ANBEHRE(MICs) 512 £ 2214, el B S
B P St A TR TR R TR 4 € A 25 B A 1 U0 R AR
ANHA 5, MIC B3 51 4y 3378.4 F1 8446.0 mg/L. {H 5405
RIS, Ref PR C4 % ZRfEH &, 0.117 mg/L
(L0 F AN 42.23 mg/L (T WA RCARAE A, Bt LRy
Tolv 385075 T S 7 A

16 PR SCHRIJE &R, FRATBE TR A2 5 i K K
PUAE ZORI S AT A IEE, TR AR S R R aY Re = ARV
[FIPTEE IAEH], (HL50 85 R BoR, 7-F 5 AT AE 2=
WY EAREES tb & Y 13, HPUENE YA E R A 1
5 ST BRARS TV D B BB R, AR A R I, 4k
GV 13 BAT AP REYE, % HeLa 40 2K 1Cs {8
7 19.4 umol/L, HARNBFFLHIHA.

AT H %} Baker-Venkataraman < N 35T R GEWT 5 H)
SEfih b, P CHAT T s, SOl s A T L —
BEA BOSEA, iz S AR B E T
FER.

1 HR5E

1.1 LEMBEK

DU [ () J5 R 5 403k ) Baker-Venkataraman
NHEAT 7RG, SRR, 2 2-FRFER W) 6-fr
WA FRIER, Fln 2-FREER LM 2,4- R FEOR A
2,5- FRHEIR A L 3-FHHE-2,5- TR HEOR £ S R
W G S AT A2 W0 AR e R BR IR N W T R AR
Baker-Venkataraan F 4 5 WV, HlgL . THE— D58k
T OEAF R - RS, K g I S T A
B AW, Y 2-FREEOR Al 6-17 A PR AL,
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Bl 2,6- " F2ILIAK LT M 2,4,6- —FRFLH LW, e
55 DR P P S S ELATT A ) A e TR A0 1) VAT I 3 b e
4 Baker-Venkataraman BHE [ W, 3 FLEs{k . FEHE.
KNP 5E I, HIEAGR] S-FEFE T . 3-2K F I 3E-5-
FEIL T S AT AR 35 R R k-5, 7- — FR LS R
&

A TR AR AL T /) Baker-Venkataraman A
B AT T S, SEE ORI, ARG K BRI A T
LA EAVE i, BN Rbe 5, AN 2-3E9K 4
(1) 67 S A Feht, Biltn 2,4- R FIK AN 2,5- %
FROW . 3-FH-2,5- IR AWM. 2,6- - F2IFK L
il ] 2,4,6- — 35 HE 2K 0 S5 AR I G5 HAT AR I ),
st EHE. R oE Rk, —Wvk— A AR B
MR A Y, TR IEAE I R LR 2 .

TESER R B-T 2R Ak G W oA Js B v
FI LR SRR A BEAT T ik fi i, KA HOAc-
H,SO, 14 & IR H.24 H,SO, AT HOAC /AFIEE 4 0.8 100
I et n /&S T

6-F2 3 v Wi S FLAT AW A i N SR B 1 BT
AN DARIR W AR AR JEORE, SAGEE A AR, TSR N
P A 7R 3o o o R A B A Y 2,5- R R OR 2. AE
T PR 1) P I v v+ ok 2033k 1Y) Baker-Venklataraman
HEHS 2 BN I, BRI G T 54 6-FR L E i
HATAY. A TN 6-FR KL S AL AT A B v,
P LT 2R I S B R () TR v s N, 73 T
AN WL SCHRHRIE 11T 6- 2K FF I AL S W 25 40 540 6b 1 6d.

7-F2 3L W S AT AW A B N SR BRI 2
e DA 1 A AR Rk, S A AR, WS IR A
P A 7R 3o o o R A B A Y 2,4 T FREE IR 2. AR
JE A PR Il T gk 1) Baker-Venkataraman  HHE 2 M.
132 5 A 7-FR IS S AT AR, RN 7-FR S B A
AT M, W TR 2 PR S B TR B 110 TAY I
WY, FFE) T AN R L SCRRFRIE K 7- 2 I A i
B34k &40 11b R 11e; Ky T 890 7- 585630 0 S LA 2k
YR PE RN 238/, BEvHR A A Kk st
P R 5 B TR T 1 B A i I S B RS v AL I
FE 7-F 6T b oK 7RI A R R R 1-5-3- 1A
Pe R AR B SO AR B 12, B 12 7 DS B o R
VbR R N R AR B S 13, AN SRR T 2, mr
S IO FHAZ 1 e S0l B0 35 OH v D BB E T 7-
FRHEE R |
1.2 H43EM

¥ HAMEA Y 5a~5e, 10a~10e, 6b, 6d, 11b,
11e, 13 Kb &Y B-TN i 4b~de, K DY H A
I R (MITT) Aol i Jse I L €923 52 T S i A 2B 4k N e
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Synthesis of 6-hydroxylflavones derivatives
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Figure 2 Synthesis of 7-hydroxylflavones derivatives

H0 A il (Hela) AR UIPRTG M, IRZh sk 1 fr
TN T-FRIEEW . 6-FR T LA S AE AT R ) 4 Sy
MEIANF, Cl, OCHs, CH; J&# G M B I p g vs 1, 7
SIS R R I, IR B AR AT () AR R RERAR 22,
T R ILAR A T, BRATTBEVR 7-RR AL R 6-FR L B
T (P R LR FEA, S0 4 SRR I, R H L 5 1k &
Y 6b, 6d, 11b, 11e HARAFEEA BTk, (HNE 1 AT LA
B b, PR s ok AR Y .

T YE 755 S AT A R K R 25K
YER, W HAT A A S S RS e B v 1 (1)
5 AR T I P B AR D A TR N L.
VD A B IR R I A AR I IR K s, T2 i
7, R P A AR T3, 5 gl A2 LTI A A S
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RS, PRI A B b DU SR B RS 3 1)
IREEAERIE s (e, Mmnde s BRI T, Vi

B O AR TSR BTG, RAHURIE) . PR
SRTRE L BRI, R A O R R R,
TSRS R AL S BTN R . PO g ah R
KL, A 13 IPUE A 5 v S AT AT B
NEF, (X Hela 400 HATBORIPURIIEIE 1, T 1Cs {H
N 19.4 umol/L, AL HITEAN (1K Rk R W SR AE 1
T2,

2 it

AR, FATHRBA — EEO TSR S Y I 4
WSS RAEYREVERT S, SER AT AR R, R A
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R D Hbr e SR AN RS
Table 1 [n vitro antitumor activities of some target compounds
against Hela cell line

Compd. ICs¢/(umoleL ™) Compd. ICs¢/(umoleL™")
4b >100 6d >100
4c >100 10a >100
4d >100 10b >100
4e >100 10c >100
5a >100 10d >100
5b >100 10e >100
5¢ >100 11b >100
5d >100 11e >100
Se >100 13 19.4
6b >100

(R REA S, WS TEA S, BT AR TAE AT
FIH B ¥ Baker-Venkataraman [ N5k T & 51 7(6)-
FRELHEIN. AT B R AR 0 Bk, AT TR A A T
FRELIR WAL, SO0 45 R B, A (IR VA I A7 BT el
e, AR S EE, AR TR R0 R S A I AR 1S 21
gy AU, T MR 7(6)-FRHk s AR E A K I, HE
T35 B 3G S LA P as PR 0 0, A D g A R o el >
AT TAEEE, MBS A 13 KRR
s, DA, AR S A R R A 13
PP RV S0 LA LA BT R, (H LRI TR
R, PR
3 HEWL
31 BHIRF

X-5 SAUHE 2 A G TR AR OE, Bt e A A
HIRAF]); LTQ-XL Himi % i & 5% (35 Thermo Fin-
nigan 23 #)); Bruker Avance-400 MHz #Z PR (TMS
YE AR, CDCly %57, Fi-1: Bruker 23 ); APEX-2 7>
P A (P [ A & v~ 7]); EL311 T b S e ar 4
(361 Bio Tek A#); 3164 BKERX CO, WA (LR
Forma Scientific 23 @)); 1X71 HYf8) & ¢ 6 A 22 Wi (H
A Olympus 23 #). DU 3 A8 % e &k (MTT) I T i -+
Fluka A 7]; RPMI-1640 35575506 T-35 [ HyClone A,
IR BT R0 BT hr TR0 A, ¥R 40 Hr At

S BT NS S0 A bk Hela fH 28 DU %2 2 K 2%
s
3.2 G-REHEMREMEMHEN
32,1 2,5-=H AR TSR

B 0.2 mol %} . 60 mL VK Z M2 0.24 mol T4
FULPRRG S, wan, RNV EH 187.0 C. TLC
WS, B SEAR A RELLE, MRV 3.0 h 548 A
IS 20 E R BRI . 155 b SN, 8 s AR N VKK i v
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AN, HhE. I SRR R ST VRS IR U LR LR SR, 198
WA E g H OIR CERE R EE, oK MgSO, T
. RS F R R AR, T VA i) ¢ (LR L) =
15 0 1 PEiAS 2 14 g dBT ARG b 2,5- R 3L K 40,
WE N 76%. # A 206~210 COCERIE!: 203~204
).

322 4a—de 495 A%

ER NI AN 2,5- = F2 K W 16.2 mmol, &
7K K,CO; 81.0 mmol A4 A 60 mL. 60 °C i =ik
P FE T RN NS H S A AL AT A4 48.6 mmol, i HE,
SV 24 h, TLC Al SR 56 HE. R S SR 21 48 =0,
g, H/AEANMGEEIEDE. RIEMA 100 mL 10%4
ferp, e bidl, e BAVE, g, SRR YE
GeA T, TUAE TR A DN T G A A IR A
4a~4e.

1-[5-(CK FH R AR S )-2- e A5 DR R )-3- R - 1,3- T i
(4a): RICEOEIRG &, RN 80%. m.p. 204~208 C,
ZAL A SR TH NMR B8 304 SCikiiiE. "H NMR
(400 MHz, CDCly) 8: 15.53 (s, 1H, C=COH), 12.05 (s,
1H, OH), 8.23 (d, J=7.9 Hz, 2H, Ar-H), 7.95 (d, J=7.8
Hz, 2H, Ar-H), 7.72~7.58 (m, 2H, Ar-H), 7.60~7.39 (m,
5H, Ar-H), 7.34 (dd, J=9.0, 2.7 Hz, 1H, Ar-H), 7.07 (d,
J=9.0 Hz, 1H, Ar-H), 6.78 (s, 1H).

1-[5-(4'- T AS T I 4 3 ) -2- P k-4 - i R 3K ]-3- R k-
1,3-T8 i (4b): ¥R s IR 45 5, RN 75%. mup.
206~209 °‘C; 'H NMR (400 MHz, CDCly) 8: 15.63 (s, 1H,
C=COH), 12.05 (s, 1H, OH), 8.28 (dd, J=8.9, 5.4 Hz,
2H, Ar-H), 7.99 (dd, J=8.9, 5.3 Hz, 2H, Ar-H), 7.63 (d,
J=2.8 Hz, 1H, Ar-H), 7.35 (d, J=2.9 Hz, 1H, Ar-H),
7.27~7.19 (m, 4H, Ar-H), 7.11 (d, J=9.0 Hz, 1H, Ar-H),
6.74 (s, 1H); IR (KBr) v: 3080.46, 1733.16, 1609.86,
1508.34, 1449.84, 1412.12, 1331.62, 1268.12, 1229.28,
1184.79, 1157.30, 1068.40, 1012.40, 906.19, 843.36,
806.86, 762.89 ¢cm™'; HRMS (ESI, negative) calcd for
C2H305F, ((M—H] ") 395.0737, found 395.0733.

1-[5-(4'- G A T I 4 3 )-2- PR k-4 - U R 3K ]-3- O k-
1,3- T4 i (4e): iR R R G o, IR 75%. mup.
195.4~199 ‘C; '"H NMR (400 MHz, CDCls) 8: 12.01 (s,
1H, OH), 8.16 (d, J=8.6 Hz, 2H, Ar-H), 7.88 (d, J=8.7
Hz, 2H, Ar-H), 7.60 (d, J=2.8 Hz, 1H, Ar-H), 7.52 (d, J=
8.5 Hz, 3H, Ar-H), 7.46 (d, J=8.6 Hz, 2H, Ar-H), 7.08 (d,
J=9.0 Hz, 1H, Ar-H), 6.73 (s, 1H), C=COH I§£ Il; IR
(KBr) v: 3419.22, 1739.29, 1622.67, 1593.61, 1566.76,
1439.68, 140130, 1337.76, 126619, 1196.23, 1092.16,
1072.49, 1014.35, 881.94, 797.37, 748.91 cm '; HRMS

Chin. J. Org. Chem. 2014, 34, 1609~1615
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(ESI, negative) caled for Cp,H;;0sCl, ((M — H] )
427.0146, found 427.0138.

1-[5-(4'- 0 R R AR 0 )-2- R k-4 - F L DR 3 -39
FE-1,3-IN i (4d): iRBTEERRGE d, RN 72%. mup.
181~185 ‘C; 'H NMR (400 MHz, CDCl;) 8: 15.62 (s, 1H,
C=COH), 12.10 (s, 1H, OH), 8.11 (d, J=8.2 Hz, 2H,
Ar-H), 7.85 (d, J=8.3 Hz, 2H, Ar-H), 7.61 (d, J=2.8 Hz,
1H, Ar-H), 7.31 (m, 5H, Ar-H), 7.06 (d, J=9.0 Hz, 1H,
Ar-H), 6.75 (s, 1H), 2.48 (s, 3H, CHs), 2.43 (s, 3H, CH;);
IR (KBr) v: 1729.26, 1610.72, 1570.27, 1484.32, 1327.35,
1196.52, 1074.04, 802.25, 739.11 c¢m ™ '; HRMS (ESL
positive) caled for Co,H,,05 ((IM+H]") 389.1384, found
389.1379.

1-[5-(4"- 480 5 2 PG A 0 )-2- FR ik 4r- AR OR
FE-3-FKF-1,3-TH i (de): IR EOERIRGE d, BOR A
70%. m.p. 181~185 “C; '"H NMR (400 MHz, CDCL) ¢:
15.77 (s, 1H, C=COH), 12.11 (s, 1H, OH), 8.18 (d, J=8.8
Hz, 2H, Ar-H), 7.93 (d, J=8.9 Hz, 2H, Ar-H), 7.59 (d, J=
2.7 Hz, 1H, Ar-H), 7.08~6.94 (m, 6H, Ar-H), 6.70 (s,
1H), 3.92 (d, J=4.5 Hz, 3H, OCHj,), 3.88 (s, 3H, OCHs);
IR (KBr) v: 1724.20, 1607.50, 1569.10, 1511.69, 1265.07,
1172.39, 1072.85, 842.86, 802.93, 583.56 cm '; HRMS
(ESI, positive) caled for CyyH,,0; ([M+H]") 421.1282,
found 421.1290.

323  6-# K EAR AT A M 0K

L0 VIR NN 4a~4e 0.1 mmol, VKEEEE 20 mL
SRR 0.16 mL, $56I R Vil 54 95~100 C. Hiidt:
RIS 1 h, TLC A& s W 5eHE, 0 Rl K 24
15 mL. AHIZEFEE, /K 100 mL, A4 A GITENT .
FE, ATpLE T i se 4y, W98, BEDTR K 2 pH (HEY
N7, BTG HTCK CBEE LS S 6-FR3E il fe
i) 5a~5e.

6-FEFE VI (Sa): FEERES W, KRN 75%. mop.
235~237 COCHERE"™: 231~233 C); 'H NMR (400
MHz, CD;0D) 6: 8.12~7.99 (m, 2H, 2',6'-H), 7.63~7.66
(m, 4H, 345" 7-H), 7.47 (d, J=2.9 Hz, 1H, 8-H), 7.33
(dd, J=9.0, 2.9 Hz, 1H, 6-H), 6.90 (s, 1H, 3-H), OH Ik
IL; ESI-MS (positive) m/z: 261.00 ((M~+Na]").

4'--6-F 3L (Sb): IR b, IR 75%.
m.p. 266~268 C(CHRE"™: 261~262.5 'C); 'H NMR
(400 MHz, CD;OD) d: 8.03 (dd, J=9.1, 5.2 Hz, 2H,
2',6'-H), 7.54 (d, J=9.0 Hz, 1H,5-H), 7.35 (d, J=3.0 Hz,
1H, 7-H), 7.29~7.18 (m, 3H, 3",4',8-H), 6.77 (s, 1H, 3-H),
OH &K ILL; ESI-MS (positive) m/z: 279.00 ((M—+Na]").

4-H-6-F I (Se): ARG, R 75%.
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m.p. 283~286 C, AW A TH NMR ¥4 3Lk
#ii&. "TH NMR (400 MHz, CD;0D) §: 8.09 (d, J=8.0 Hz,
2H, 2',6'-H), 7.65 (dd, J=15.3, 8.5 Hz, 3H, 3'4'5"-H),
7.48 (d, J=3.0 Hz, 1H, 7-H), 7.39~7.29 (m, 1H, 8-H),
6.92 (d, J=1.0 Hz, 1H, 3-H); OH &£ iL; ESI-MS (posi-
tive) m/z: 295.00 ((M+Na]").

4'-HEE-6-FRBE T I(Sd): IR Lin, RN 70%.
m.p. 282~285 C, AW SA TH NMR %47 3Lk
#iE. '"H NMR (400 MHz, CD;0D) ¢: 7.97 (d, J=8.2 Hz,
2H, 2,6'-H), 7.65 (d, J=9.0 Hz, 1H, 7-H), 7.44 (dd, J=
16.5, 5.5 Hz, 3H, 3'.4',5'-H), 7.32 (dd, J=9.0, 3.0 Hz, 1H,
8-H), 6.87 (s, 1H, 3-H), OH WK IL; ESI-MS (positive)
m/z: 275.00 ((M~+Na]").

4'- A JE-6- 32 FE T I (Se): VR BT (4 i, WOR N
70%. m.p. 254~257 CCCERE!: 249 C); 'H NMR
(400 MHz, (CD5),CO) 6: 8.00 (d, J=8.9 Hz, 2H, 2',6'-H),
7.60 (d, J=9.0 Hz, 1H, 7-H), 7.42 (d, J=3.0 Hz, 1H,
8-H), 7.27 (dd, J=9.0, 3.0 Hz, 1H, 5'-H), 7.10 (d, J=9.0
Hz, 2H, 3'4'-H), 6.78 (s, 1H, 3-H), 3.89 (s, 3H, OCHj,),
OH U4k ILL; ESI-MS (positive) m/z: 291.00 ((M~+Na]").
324 6-FAFIITAMY 6b A= 6d 894K,

LERE RS A 5b 5 5d 0.1 mmol, F£7/K K,COs
0.3 mmol XA 20 mL, 60 °C vl [FIvm 453 ™ 220835 in
RS 0.3 mmol, JEE, [FIA Y. 30 min. TLC FRER
R, SRR N 56 4 5, IO EDCE R T AR I
MR RAE pH (HZY 0 3, b3k, JEUIAIKER P, 10
T8 5 I JE/K Sl B 45 543 1 EL4h & 6b F 6d.

6- % H Bt 4 -4'- S B i (6b): [T gl d, OR K
70%. m.p. 238~240 ‘C; '"H NMR (400 MHz, CDCl;) o:
8.21 (t, J=15.2 Hz, 2H, 2',6'-H), 8.06 (s, 1H, 5-H), 7.96
(dd, J=7.4, 5.3 Hz, 2H, Ar-H), 7.69 (d, J=9.2 Hz, 2H,
Ar-H), 7.64~7.46 (m, 3H, 7,8-H, Ar-H), 7.24 (d, J=8.3
Hz, 2H, 3'4"-H), 6.79 (s, 1H, 3-H); IR (KBr) v: 3077.97,
1739.22, 1636.04, 1511.83, 1460.00, 1262.59, 1234.13,
1129.39, 1086.14, 911.53, 836.50, 703.95, 591.24, 554.62,
500.57 cmfl; HRMS (ESI, positive) calcd for C,,H4O4F
(IM+H]") 361.0871, found 361.0867.

6- 4% H I 4 Bk -4 - I L T Il (6d): 1 (045 0, WO A
65%. m.p. 218~224 °C; '"H NMR (400 MHz, CDCl;) ¢:
8.23 (d, J=7.2 Hz, 2H, 2',6'-H), 8.06 (d, J=2.7 Hz, 1H,
5-H), 7.85 (d, J=8.2 Hz, 2H, Ar-H), 7.67 (d, J=9.1 Hz,
2H, Ar-H), 7.63~7.51 (m, 3H, 7,8-H, Ar-H), 7.35 (d, J=
8.1 Hz, 2H, 3',4"-H), 6.83 (s, 1H, 3-H), 2.46 (s, 3H, CHs);
IR (KBr) v: 1736.19, 1636.5 9, 1443.39, 1362.58, 1263.49,
1174.30, 1086.34, 1057.85, 903.68, 857.79, 818.13,
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703.62, 590.32, 555.33, 481.88 cm'; ESI-MS (positive)
m/z: 379.08 ([M+Na]"), 735.83 ([2M+Na])"; HRMS
(ESI, positive) calcd for C,3H; ;04 ([M+H]+) 357.3849,
found 357.3845.

3.3 7T-REHMEETEMHEK

3.3.1 4ba4h 10a~10e 894K,

HITESHR 3.2 1.

T-FRRE VI (10a): I EEHRES A, RN 85%. mp.
244~246 C(CCEAMERY: 240~241 °C); 'H NMR (400
MHz, CD;0D) §: 8.08~8.00 (m, 3H, 2',6'5-H), 7.64~
7.54 (m, 3H, 3'4',5"-H), 7.03 (d, J=2.2 Hz, 1H, 8-H), 6.98
(dd, J=8.8, 2.2 Hz, 1H, 6-H), 6.84 (s, 1H, 3-H), OH I§ K
IL; ESI-MS (positive) m/z: 261.00 ((M~+Na]").

-5 -7-FR B TR (10b): B AR g A, Rl
85%. m.p. 250~254 ‘C(SCHR{EY: 246~248 C); 'H
NMR (400 MHz, Acetone-dg) o: 9.74 (s, 1H, OH), 8.29~
8.12 (m, 2H, 2',6'-H), 8.03 (d, J=8.7 Hz, 1H,5-H), 7.42 (t,
J=8.8 Hz, 2H, 3',4'-H), 7.12 (d, J=2.2 Hz, 1H, 8-H), 7.05
(dd, J=8.7, 2.3 Hz, 1H, 6-H), 6.79 (s, 1H, 3-H); ESI-MS
(positive) m/z: 257.00 ((M—+Na]").

-5 -7-FRFE T (10e): A AR S, R A
85%. m.p. 284.9~286 C(SCHR{E*: 280~282 C); 'H
NMR (400 MHz, Acetone-ds) : 9.80 (s, 1H, OH), 8.14 (d,
J=8.7 Hz, 2H, 2',6'-H), 8.03 (d, J=8.7 Hz, 1H, 5-H), 7.68
(d, J=8.6 Hz, 2H, 3'4'-H), 7.12 (d, J=2.2 Hz, 1H, 8-H),
7.05 (dd, J=8.7, 2.2 Hz, 1H, 6-H), 6.83 (s, 1H, 3-H).

4o L7 L B WA (10d): VR S EIR G A, R
h 85%. m.p. 282~284 ‘C(Ck{E!: 278~280 C); 'H
NMR (400 MHz, Acetone-ds) 0: 9.67 (s, 1H, OH), 8.01
(dd, J=9.9, 8.6 Hz, 3H, 2,6',5-H), 7.45 (d, J=8.1 Hz, 2H,
3'4"-H), 7.11 (d, J=2.2 Hz, 1H, 8-H), 7.04 (dd, J=8.7,
2.3 Hz, 1H, 6-H), 6.76 (s, 1H, 3-H), 2.48 (s, 3H, CH;).
ESI-MS (positive) m/z: 275.00 ((M-+H]").

4 HE-T7-FR L I (10e): VR B (AR 45 5, i
%K 85%. m.p. 265~267 COLHEME: 263~264 C);
'H NMR (400 MHz, Acetone-ds) J: 8.07~8.03 (m, 2H,
2',6'-H), 8.00 (d, J=8.7 Hz, 1H, 5-H), 7.18~7.12 (m, 2H,
3' 4-H), 7.08 (d, J=2.2 Hz, 1H, 8-H), 7.01 (dd, J=8.7,
2.3 Hz, 1H, 6-H), 6.69 (s, 1H, 3-H), 3.94 (s, 3H, OCH,),
OH & & L; ESI-MS (positive) m/z: 291.00 ((M+Na]").
3.3.2  11b #= 11e #9464

GROTES % 3.2.4 75,

7-7% RS -4 - I (11b): g, RN
74%. m.p. 238~240 C; MALEWK W ICHRIRIE. 'H
NMR (400 MHz, CDCl5) 6: 8.31 (d, J=8.7 Hz, 1H, 5-H),
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8.24 (d, J=38.0 Hz, 2H, 2',6'-H), 7.93 (dd, J=7.5, 5.2 Hz,
2H, 3',4'-H), 7.70 (t, J=6.9 Hz, 1H, 8-H), 7.56 (t, J=7.2
Hz, 3H, Ar-H), 7.32 (d, J/=8.7 Hz, 1H, 6-H), 7.22 (d, J=
8.3 Hz, 2H, Ar-H), 6.80 (s, 1H, 3-H); IR (KBr) v: 1741.89,
1660. 99, 1601.32, 1506.20, 1439.03, 1416.04, 1368.40,
1267.17, 1234.18, 1150.77, 1090.79, 1056.45, 1024.01,
836.46, 701.16, 675.54 cm ™ '; ESI-MS (positive) m/z:
383.00 (M +Na)"; HRMS (ESI, positive) calcd for
C,,H,0,F ((M+H]") 361.3486; found 361.3476

72K T RS k-4 - YV AEUIR S I (11 e): B AR &5 A,
WE ol 78%. m.p. 200~204 ‘C; 'H NMR (400 MHz,
CDCly) o: 8.34~8.27 (d, J=9.3 Hz, 1H, 5-H), 8.24 (d,
J=1.3 Hz, 2H, 2',6'-H), 7.89 (d, /=28.8 Hz, 2H, 3',4’-H),
7.72~7.66 (m, 1H, 8-H), 7.60~7.51 (m, 4H, Ar-H), 7.04
(d, J=8.9 Hz, 2H, Ar-H), 6.79 (s, 1H, 3-H), 3.90 (s, 3H,
OCH;); IR v: 1747.17, 1654.52, 1604.89, 1513.36,
1440.19, 1370.19, 1241.32, 1185.00, 1151.57, 1051.80,
1023.59, 877.58, 829.47, 701.09, 507.90 cm '. ESI-MS
(positive) m/z: 395.00 ((M+Na]"); HRMS (ESI, positive)
caled for C,3H 705 ((M-FH]") 373.3843, found 373.3835.

333 HEWM12HEK

TR B N 7-32 3 55 /7 0.103 g (0.43 mmol),
T57K K,CO5 0.108 g (1.3 mmol) K A i 20 mL, F- 0 1-5-
3-IRAHE 0.074 g (0.47 mmol). 60 C MR N 12 h,
TLC BRESASM, JsoRl N 5E4 5, huk. JE0FH > EN
ks, & IR, WOR RSO G, FJEK &l 4
m i A i 7-G-FNEIE) -2 0.11 g, % 81%.
Y5 121~124 °C.

3.3.4 L4 13 496

FREUE VP A 0.1 mmol. 7-(3-F( N4 JE) -4 7 0.08
mmol. 0.5 mmol K,CO;flZb& KCI A KNI, 20
mL A FAER, 60 CiA s MY 36 h. TLC FRERS
W, AR AR T AR, WA T 7-G-ENA
o) w2 )L Nk, R, A
RBRAEAW pH HL04 3, 8. sEUHH KSR+
PE, BTSN B 45 5049 2 K B e d 4k 13, KA
OICEER A, RN 76%. 'H NMR (400 MHz, Ace-
tone-dg) 0: 15.07 (s, 1H, COOH), 9.44 (s, 1H, Norfloxacin
2-H), 8.45 (d, J=12.4 Hz, 1H, Norfloxacin 5-H), ¢: 8.14~
8.00 (m, 3H, flavone 2',6',5-H), 7.74~7.56 (m, 3H, fla-
vone 3',4',5'-H), 7.48 (d, J=7.4 Hz, 1H, Norfloxacin 8-H),
7.13 (d, J=2.2 Hz, 1H, flavone 8-H), 7.00 (dd, J=8.8, 2.2
Hz, 1H, flavone 6-H), 6.94 (s, 1H, flavone 3-H), 4.88 (q,
J=7.3 Hz, 2H, Norfloxacin 1-CH,), 4.45 (t, J=4.72 Hz,
2H, OCH,), 4.34~3.94 (m, 8H, Norfloxacin 2,3",5",6'-H),
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3.88 (t, J=4.60 Hz, 2H, NCH,), 2.41~2.36 (m, 2H,
NCH,CH,CH,0), 1.90 (t, J=7.3 Hz, 3H, Norfloxacin
1-CH;). HRMS (ESI, positive) caled for C;3H3306N3F
(IM+H]") 598.2348, found 598.2338.
3.4 MTT SE{RSMBEE MR8

FE W SCHRRI9T 71, O UAE KW Hela 4112, 1%
MNP SE N 5X10*A/mL, FFhT 96 FLEF IR . BESL
RPMI-1640 55725200 uL, ‘& 137 °C, 5%/ CO, X 90%
WEAAE T LMEME 48 h. ARse 2 0EBEfE, S
EERT IR, WS PN IR (Rl RE R 4L s 4l(10, 20,
50, 100 pg/mL 2y BRI, RS 3 A TAT
FL, IfE 96 FLAR . AEFLIN 20 uL, nZy5e 5 e nl i
FAARELERTIE 48 h 7, W B3, BEALINHT S i (1)
MTT (5 mg/mL) 20 uL, £ 37 “CIHILRTF=H 4k 2t
B ah bR, FFBRILAN LS, BEFLINA DMSO
200 pL, VAR YR 30 min (60 ¥¢/min)fif FBEITIE 78
Iy AE. PRI A AAE 490 nm P AR & %-FL
(UG RE(A E), MR 3 Wk, BUT-IME ek 4h 3.
SRR A Rl kL s, % R YA
0 ) 2.

0 Fa ) = O 2L A i — S50 40 A (B0 AL A

18 X 100%

S0 (115 B e I S T 21 b O A TR p e )

24 50% I (1) 27 FE (IC 50 {HD).
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