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Synthesis of 8-Borono Flavonoid Derivatives
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Abstract: Flavonoids are important natural materials with a big variety of pharmacological activities. Phenyl boronic acids
as substitutes are key intermediates for the synthesis of organic medicine and pesticide and they are also widely used in the
synthesis of bioactive compounds and organic materials, as well as in C—C bond, C—O bond and C—N bond formation

reactions. This paper is to introduce an efficient method to synthesize 8-borono flavonoid by using apigenin, quercetin and

luteolin as starting materials.
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FIH Pd(PPhy) 4 fEALRINRR L5 5 IR il T
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Fig.2 Synthetic route of Grignard reagent method
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Fig. 3 Synthetic route of organolithium reagent method
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Fig. 4 Synthetic route of apigenin and luteolin
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Fig. 5 Synthetic route of three types of 8-borono flavon-
oid derivatives
1.2.1 484 a 698 m%,

FREC 10 g (79 mmol) [AK = iA T 160 mL 1, 2—
TR KT, TUKEB P A Smin 5 0A
21.14 g (158 mmol) Jo/K =S Ab4RIFEFE 10 min, 24
Je P B R VU <F 2 i 10.75 g (95 mmol) 542
FEE, BERE 10 min Ji5 7+ 2 2= I AR B L
R, WEET 100 CHAFn#AEG, KV 8 h, ¥
HIZEZEIRJGHA 300 mL 0.24 mol/L 5 R /K %5 i
30min JEHUE, THRSH] 995g (LAWY a, 7%
62% .

1.2.2 4&4h 1 Fnibbth 2 896

FREL 13.84 g (247 mmol) S A AL AR - il B 5 it
B 40%  BYKIER, A 10mL 2L K 6.03 g
(49 mmol) X FE AR FHEE , T A 10.00 g (49 mmol) fk.
Y a, i EERFET 60 CHEH N 6h,
TLC Haill 521, R B vy 58 S , ZEUKIA T 1848 A
0 CHIFRELER, AT pH &= 3 ~4, #iyE, TS F)
11.07 gtk &M 1, 773K 83%.

3, 4R HOR R 0 2 HOR VRS | LAAH
[0 )5 A 2MEE W) 2, 775 90%

1.2.3 &4 4 6946

FREL 10 g (37 mmol) 73 % (1) BT 100 mL fif
JEHH, FI30 mL DMF ¥ %%, THiPEaE FInA
25.57 ¢(0.185 mol) Jo/KFk PRI A 31.45 g(0.185 mol)
2 BE Gi-PrD) , BT 60 CIMIEH S 24 h, B 50
B IR CERIAT AL, FHRA DA R AT R K
e 3 W, BV, TCKBR RN T T, HAS i
THAGE , FROH 30 mL DMF e, Tiekesc
T A 15.68 g(0.111 mol) JG /K % & £
19.29 g (0.111 mol) 2R & (i-PrD) , B F 60 Cifii

10 R,=R,=H, R,=0iPr 62%
11 R,=R,=0iPr, R,=H 64%
12 R,=R,=R,=0iPr 58%
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HiRN 24 h. TLC Al Sy 58 42 , FRUCHE RN VT
M8 CERHATHEEL, IR P AR bk g 3
W, BIHAVA, TOKBRRREEES T T8, M v (A
k) : V(IZIERZTHE) =40 : 1 RGN JRITHI,
200 ~ 300 HE:fAH:)ZHr4ifk, 15 10.70 ¢ (k&) 4,
TR 3%

1.2.4 Ao 7 6946

FREC 10 g(25.22 mmol) 47, 5, 7- = F NI fE3
Z (LB 4BET 100 mL BRESH T, I-H 30 mL
DCM ¥ Hwfig, TS T WA 68lg
(30.27 mmol)NIS J5 & F 70 CyhyH i 10 h,
TLC il S 58 42 )5 , 4 SO W LR g kAT
I, KA VU KTE 1 R AR
FRENVA VL 2 IR, BIFA P, JoKER R ENHEA T T
ML VOENED - V(ZFRAHR) =40 1 1 WIRE
VWM IFH, 200 ~ 300 H ff Al )2 Mratif, 15
6.98 g tLEWI 7, 773 53% .

1.2.5 A& 10 698 5%,

FREC 1. g(1.91 mmol) 8—fll—4’, 5, 7-=SF NI
ERXULEY DET 25mL XA, 3FH 8 mL Tt
TR U SR g A A, R B s R, B S
BT T KN ERE T re, SR 0.95 mL
(2.39 mmol) fJ 2.5mol/L 1F T KE8EIE W, S 1h
J& , BRI 0 397.85 mg (3.83 mmol) AR (=)
FG, 08 T W 10 h. TLC A s 5245, R
NS W R R HEAT 22 B, FF- 4% A3 HLAH 46 A0
NaCl VL 3 WK, GHANAHE, oK T
f, v CAER) © V(ZRRZER) =20 : 1 IRGHRE
456, 19 522.59 mg thEW) 10, 773 62% .

1.2.6 &4 11 F= 12 8955

&Y 11 F1 12 AL SEY 10 1A
A, FOERGIERAE, 3 HlE UARBRZR (2) , it
% 3) AR5k

2 HR5E

21 {LEMRMTEHTE

&4 % 10 : "HNMR (400 MHz , DMSO-d6) &
8.15(s,2H),7.89(d, J=8.5Hz, 2 H) , 6.98(d, J =
8.6 Hz,2 H), 6.57(s, 1 H), 6.35(s, 1 H) , 4.95(p,J =
6.1Hz, 1H),4.83(p,J=6.1Hz, 1 H) ,4.72(p, J =
6.0Hz, 1H) , 1.40 ~ 1.24(m, 18 H)."” C NMR (100
MHz, DMSO-d6)5 179.71, 169.66 , 158.88 , 158.86,
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146.55 , 133.15, 125.12, 11625, 109.12, 104.42 ,
94.61 , 71.74 , 7153 , 69.89 , 2230 , 22.23 ,
22.17. LRMS (ESI) m/z 441 [M + H]".

644 11:' H NMR (400 MHz, DMSO-d6) ¢
8.15(s,2H),7.66(d,J=2.1Hz,1H),7.42(dd,J=
8.4,2.0Hz,1H),7.02(d,J=8.5Hz, 1 H), 6.56(s,
1H),636(s,1H),4.95(p,/=6.0Hz, 1 H),4.83(p,
J=6.0Hz,1H),4.59(dp,J=17.9,6.0 Hz, 2 H)
1.50 ~ 1.13 (m, 24 H)."* C NMR (100 MHz, DMSO-
d6) s 179.68, 169.61, 158.77, 148.52, 146.66, 125.94,
125.68, 118.73, 116.72, 109.44, 104.40, 94.75, 71.72,
71.55,71.33,71.27,22.43,22.40,22.32,22.17.
LRMS (ESI) m/z 499 [M + H]".

44 12 : ' H NMR (400 MHz, DMSO-de) 6
8.24(s,2H),7.77(d,J=2.2Hz,1H),7.74(dd, J =
8.6,2.1 Hz, 1 H),7.11(d,J=8.6 Hz, 1 H) , 6.56 (s,
1H),4.75(dq, J=22.6,6.0 Hz,2 H) , 4.63(dq, J =
21.4,62Hz,2H),451(p,J=6.1Hz,1H), 1.31(td,
J=8.0,6.8,4.0Hz,24 H),1.13(d,J=6.2 Hz,
6 H)."”> C NMR (100 MHz, DMSO-d6)§ 163.71,
152.42,150.54,147.70, 137.86, 124.13, 122.66,
117.68, 115.88, 109.59, 98.53, 73.26, 72.11, 71.81,
71.13,70.85,22.53,22.51,22.46,22.39, 22.17.
LRMS (ESI) m/z 557 [M + H]".
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Fig. 6 Mechanism of synthesis of apigenin
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