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Properties and Anti-diabetic Effect of 7-O-p-Fluorobenzoylchrysin
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Abstract — 7-o-p-Fluorobenzoylchrysin was synthesized by condensing p-flouorbenzoic acid with chrysin in
organic solvent, and its structure was identified by NMR, MS, UV, and IR. We also investigated the physico-
chemical properties, hypoglycemic effect, and the quantitative analysis method of this compound. The
correlation coefficient of calibration curve on this compound was approximately 0.9945 by absorption
spectrophotometry and 0.9989 by high perfornance ligid chromatography. 7-o-p-Fluorobenzoylchrysin was
resolved in 6.014 min by reversed-phase HPLC column with solvents consisting of methanol (80%) and
10mM phosphoric acd. Its blood glucose inhibition rate is 20.7%.
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Chrysin(Aldrich Chemical Company,Inc., U.S.A.) 52 A
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Az Evle a2} T4 silica gel2 Kiesel 60(230-400 mesh
ASTM Merck AA 9385, Germany), W& 20l E 78} L 4
precoated plates= Kiesel 60 F,s(layer thickness 0.25 mm,
20X 20, Merck Arl.5615, Germany)s A}8-3}¢gi o, 2
£ 254 nm UV lamp ¥ dragendorffA|2FS A28l ch A}
431 7]7] =% Biichi Melting Point B-540, shimadzu UV-
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Scheme 1. Synthesis of 7-0-p-flourobenzoylchrysin.
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Chrysin 5 g [19.67 mmole], p-fluorobenzoic acid 4.22 g
[19.67% 1.5 mmole], N,N'-dicyclohexylcarbodiimide 6.09 g
[19.67% 1.5 mmole], 4-dimethylaminopyridine 1.20 g [cat.]
S A FefaTol YL Ny(gas)2 2| 5HgE 5 55 THF 150
mlZ 7}8}3 Ny(gas) 7]F3tell A 36412F akahgid.
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B, —
Inhibition rate (%)= ——— X 100

0

Bo=A13 =4 Fo] 219 blood glucose level(mg/dl)
B=A13 22 2o 79 F9] blood glucose level(mg/dl)
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FHYEL UV Aded o2 HE] 229, 268, 327 nmelA)
3o 13499 $449 FU=S ¥ ¢ ddsod, R
(neat) Z~MEH o ZHE] 3448 cm” o4 OH —1]_-'-L-—
g 4 9]ed3, 1,747 cm™ B2l C=0 peak, 1,617 cm™
B2 ukskgke] C=C double bond, 1,342 cm™ ol 4 C-
0 =% FUY 4 dgich. Ga ¥4 2AEYo

0] 2|7} carbon®] 73§ 70.277%, proton] 73-F- 3.485%11
H] v]3] A=X]7} catbono] 69.115% , protone] 3.525%=
A9 $AE & 4 T MS 2 EG 0 218 Faje
376 £xjo] & H = E Falet 4 glelch. T3k 'H-NMREH
B 6.681-6.688 ppm('H,d,J=2.2Hz)o|A] H-6 peak, 6.743
ppm(1H, s)ellA] H-3 peak, 6.970-6.978 ppm(1H, d, J=2.4
Hz)ol| 4] H-8 peak, 7.160-7.226 ppm(2H, m)oll 4] H-2", H-6"
peak, 7.516-7.548 ppm(3H, m)o4 H-3, H-4', H-5' peak,
7.869-7.901 ppm(2H, dd)=||4] H-2', H-6' peak, 8.198-8.238
ppm(2H, dd)ol4] H-3", H-5" peak, 12.756 ppm(1H, s)efl4]
5-OH peak3 #F1s}eick. 'H-H COSYR%RE H-3", H-5"
- H-2", H-6"7} coupling3}3L, H-2' ,H-6'2} H-3', H-4, H-5'
7} couplings}s], H-6¢} H-80] coupling®-2 & F~ 31t}
'H-"C COSYZY¥E 6.681-6.688 ppme] =A(H-67}F 105
ppm®] Bt} couplingshar, 6.743 ppm2] 4=4-(H-3)7} 106
ppm2] B4¢} coupling3l™, 6.907-6.978 ppme] =2(H-8)
7} 101 ppm] B9}, 7.160-7.226 ppm] G2 (H-2", H-6")
7} 116 ppme] 5= 279}, 7.516-7.548 ppme] <A~(H-3,
H-4', H-4'Y} 129 ppm] €4 3702}, 7.869-7.901 ppm2] <=
2H2, H6W} 125 ppmv—] 229}, 8.198-8,238 ppme] <=
Z(H-3", H-5"Y} 133 ppm2] §HA272} coupling®h-3 & <~
slgdch. o) dolet2 e Chrysin®] 74 9]2]2] OH7]7}

p-fluorobenzoic acide} ¥h-2-sle] 18212 H,07} 253 7-

o-p-fluorobenzoylchrysin(C,H;:FOs, mw 376)0] AAE-&
F4% % sk

Compound : C,H;;FOy(mw : 376), 58 :97.3%, Rf:0.18
(CHClL; : MeOH=100: 1), Anal Calcd. for C,;H;3F0s:C
70.277; H, 3.485. Found: C, 69.115; H, 3.525. mp:192-
1967, UV A nm:229, 268, 327, IR vue(KBr, cm™):
3448, 1747(C=0), 1655, 1617, 1489, 1453, 1342, 1296,
1256, 1190, 1141, 1061, 848, 754, 680, MS(EL, m/z, relint.)
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File:1363 LAB-BASE - The MS Data Systen 18-84-1998 15:38
Sample:EIl+(78eV) . PFB

1363’ 185 (3.392) COMBINE:(16H to 286)
1081 1zj -8 962560
#FS
376 .0
95.0
124.8 377.0
75.0 223.0

8 Joeends y . y ' , } r ' , ' ' / v ' .

w/z58 198 158 298 250 398 256 408 450

Fig. 1. Mass spectrum of 7-o-p-fluorobenzoylchrysin.
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Fig. 2. "H NMR spectrum of 7-o0-p-fluorobenzoylchrysin.

: 376[M*|(33.62), 254(1.43), 225(2.43), 123(100), 95(17.42), H,6"-H), 8.198-8.238 ppm(2H, dd, 3"-H, 5"-H), 12.756 ppm

75(3.42), "H-NMR(300 MHz, CDCL): 6.681-6.688 ppm(1H, (14, s, 50H).
d, J=2.2, 6-H), 6.743 ppm(1H, s, 3-H), 6.970-6.978 ppm(1H, MAF
d, J=2.4, 8H), 7.160-7.226 ppm(2H,m,2-H,6-H), 7.516- A EL mp 192-196°C, RE 0.18(CHCL, : MeOH=100:1),

7.548 ppm(3H,m,3'-H,4'-H,5-H), 7.869-7.901ppm(2H,dd,2"- BEARA CuHFOs(mw : 376)) w342k 24, 1 mgs &
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Fig. 3. '"H-'H COSY spectrum of 7-o-p-fluorobenzoylchrysin.
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Table 1. Analytical condition of HPLC.

: Nova-Pak C-18
(3.9%X290 mm 4 pm)
:MeOH : 10 mM H;PO,=80 :

Column

Mobile phase

Flow rate : 1.0 ml/min
Detection : 280 nm
Injection volume 210 ul

syringe filter2 I35} 3-9x10° M& 34 5l HPLCE-
7y 0.7 ALg-51g n Table 13} 22 271 5}ol|A] A=Fs}
Aok Ak AL Y=5.036x 10°X+1.5384 X 10°(AF-aA 4=
0.9989)2 4] <kagt AAAEE vehlig]a ZHETHAE 3.76

Table II. Effect of p-fluorobenzoylchrysin on blood glucose level in diabetic rats

Dose No. of Blood glucose level (mg/dl) Inhibition
Group .
(mg/kg) animal 0 day 7 day rate
Control - 7 447.7+120.5 356.2+147.7 20.4
Chrysin 45 7 482.4+46.4 503.5£62.5 -4.4
7-Q-p-Fluorobenzoyl chrysin 40 7 458.2+40.6 363.5£1825 20.7
7-0-benzoyl chrysin 40 7 537.7+68.8 49251+ 68.8 8.4

Values are mean+S5.D., Significantly different trom the control (*p<0.05).



260 Bak Kwang Kim et al.

ngol 2 3542 94.5%%3
SaalEzs

3343 A3}, Table [of] Ho|= vle} 7Fe] chrysin XA
7t d973s 37 A8 gls A ## 7-0-p-Flouro-
benzoylchrysint> 024l ¥l 744 blood glucose levelo]
ok 2001 7ta 9 & BT > YRt

Z2E ¥ n#

Chrysin®} p-fluorobenzoic acidS &i5te] A3 7-0-p-
fluorobenzoylchrysind 2} CpHFOs(mw : 376)81 =] &
A @akm ] o FR= Mass, 'H NMR, ‘H-'H COSY, 'H-
PC COSY 522 <l & 4= i} 2 Aak glo] 43
= 0.5 ml, EtOAc 1 ml, o}4E 1.5 ml, DMF
2 wl, viEkE 8§ mi, A4} 45 mlell oo, B DMSO ¥ o
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