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Properties and Hair-growth Effect of Chrysin 7-O-crotonate

Joon Su Shin, Yeon Hee Kim, Jae-Hoon Cheoung*, Yang Bae Kim and Bak-Kwang Kim

College of Pharmacy, Seoul National University, Seoul 152-742, Korea
*Department of Pharmacy, Sahm Yook University, Seoul 130-650, Korea

Abstract — Chrysin 7-O-crotonate was synthesized by condensing crotonic acid with chrysin in organic
solvent, tetrahydrofuran (THF) using dicyclohexylcarbodiimide (DCC) and 4-dimethylaminopyridine
(DMAP). Its structure was identified by NMR, MS, UV, IR etc. We also investigated the physico- chemical
properties and set up the quantitative analytical method of this compound. The correlation coefficient of
calibration curve measured at the isobestic point (340 nm) on this compound was approximately 0.9994 by
absorption spectrophotometry. Detection limit was 1.6ng at S/N=3 by using a RP column by HPLC. The
hair growth effect of chrysin 7-O-crotonate on the hair of black mouse (C57BL/6), was carried out using
paste method. When its ethanol solution was administered to this black mouse by route of skin, this com-

pound promoted the growth of hair.

Keywords [ chrysin 7-O-crotonate, synthesis, properties, quantitative analysis, pK, hair-growth effect.

Flavonoide 713 UREAQl A& Ao dFoF
mevalonate pathway®} shikimate pathway?] £3-7
25 3 AR9He seEolth 4 dlol v
HhA g 714 7] wlEoll 260 nmollA 350 nm Ak}
Aol d apgs Farshe o] st ol AL
EHE 2E DNAE HEsks H%& 3] wiol 24
ol IRl AEoEA Bl o199 BE AET
o £¥3R= 7H B 22 grPREoth e AE
2 el AR, A8l FofsleE 2R X
Aztz X HE, AAANAZA Y] ATo] dHA
3t} Flavonoids &2 7322 zlojdl] wet =g}
2 gAdo] o A9-E gol ot wWebA flavonoid?)
FEAE vhEol &S AMshe 4 o] At
do] F 4% v}, AA flavonoide| e FH A

#

(

e

= B3 B o] HrjAR
3h) 02-880-7481 (¥A) 02-878-1652

=

T50| MEg=o] gkovt sl flavonoidd HEAe] #
& A7 Aldo s £Z8] FHFEe] g Chrysin
anti-oxidant, anti-allergic, anti-inflammatory, anti-
cancer, antiestrogenic “7%] 1l anxiolytic activities &
& AT R BESHE gAS Ad ZleE B
Hoj 2low #HITolli= HIV replication®ll inhibitionZ}
go] 2lom™ anxiolytic effect*® 2 anticonvulsant
effect>™7} Q= Row AHz|T Yt} Htol= Hd
29 ggud Ha gun srAdTtE g
W] s Qi

A2} 52 olF AT dgo R v|wH 127}
S chrysing ®j3le] A7gh vl 2 Fadido]
E4olv I REAES BAstEo R {o/do]
&2do] tERGTE, B3 mono XA} di X
& 94 HPLCE ol&slo] aaxoz #a), eklst
vh itk o] 84 A AlGAR e s ST RIRNE
FEA gt FREYE AR ZXsle] 228y

r

flo

30 28 Y

T

2

316



o)l 7.0AREe|EY] A4 9 §Eaw} 317

A2 WA SEAZ A & 1 B H asE A
E3ted 1 A9E Bustaia gt

My W Ao

Alef g 7171

Chrysin 2 crotonic acid 5 Al# 59¥&F& 74
slo] AAEHA oar T1ohE ARSIt A aEntE
TPFEg silica gel & Kiesel 60(230~400 mesh
ASTM Merck AA 9385), W& 2vlE 12438 pre-
coated plate = Kiesel 60 F, (layer thickness 0.25
mm, 20 X 20, Merck Art.5615)& AF&3F5 .00,
A2 o54nm UV lamp ¥ dragendorffA| 288 ARE-3}
A}, AM23 717123 Gallenkamp Melting point ap-
paratus, shimadzu UV-2100 UV-visible recording spe-
trophotometer, Perkin Elmer 1710 IR spectropho-
tometer, MS = VG Trio-Il GC/MS system, ¥4
Aol CE instrument EA 1110 $& AM&3FSITE.
183 @oke- Shugar'™e) WiHe) wle}t 77} AjE)
k.

fxH g

Chrysin 5.00 g[19.67 mmole], crotonic acid 2.59
g[19.67 X 1.5 mmole], dicyclohexylcarbodiimide 6.09
g[19.67 X 1.5 mmole], 4-dimethylaminopyrimidine 1.20
g& BHZeATe) Y AAvbng XEE § F
THF 150 miZ 7Fskal Aavks 715 aella 3643t
FEkigich Axy) #3L EtOAcE 3ME o £
a8 NaHCO,2 3]), H,0@ 3), 5% HCI2 3]),
thAl H,023]), NaCl £3-ge] o2 AHE o
& EtOAcES MgSO,2 Azt #As=ste] &
748 CHCL,: MeOH(150 : 1)2] 1S % silicagel
column chromatography & A8t & n] 3k
Rug MeOHz AAAstol 444 355 g& ¢
Art.

Compound : C,;H,,O4(mw : 322), F5& :56.04%, Rf
: 0.22(CHCl,: MeOH=150: 1), mp:150-155°C, Anal.
cald. for C:70.87%, H:4.38%, Found. c: 70.05%,
H:4.29%, UV A" nm:270, 298, 325, IR v,,,
(KBr cm?):3200, 1748(C=0), 1651, 1622, 1450,
1351, 1241, 1189, 1131, 1037, 765, MSEL my/z, rel
int):322 [M'(7.23), 254(24.86), 224(18.91), 143
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(7.80), 99 (49.13), 82(48.55), 69(100), "H-NMR(00
MHz, CDCL) :8 2.011~2.015ppm@GH, m, acetyl-
H), 6.034~6.077 ppm(1H, s, H,), 6.600~6.605
ppm (1H, d, /=2.0Hz, H-6), 6.732ppm(1H, s, H-
3), 6.896~6.901 ppm(1H, d, J=2.0Hz, H-8), 7.214
~7.261 ppm(1H, m, H,), 7.527~7.569 ppmBH, m,
H-3, 4, 5), 7.877~7.907 ppm(2H, m, H-2'6), 12.713
~12.716 ppm(1H, s, 50H)

Chrysin 7-O-crotonate 2| T+

FHEL UV AFEF 0 ZRE] 270, 298, 325 nm
o Tl o]F A EAARI FMEE B 3
on, 94 ¥4 dolezRE oj@xl& C 70.87%, H
4.38%°1 1 ZA = C 70.05%, H 420%°13th. IR
»AEY o ZHE] 3200cm” 2ol OH F35 w3
& 4 QAT 1748cm’ F2ol C=0 ¥}, 1651
em™ H-of w8kEke] C=C double bond, 1351 cm™
B0l C-0 925 8RIE 4 QIgict. MS A EY
o FRE Bajek 322 BAjo)R #AE ERIE U
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peak, 6.600-6.605 ppm(1H, d, /=2.0Hz) °}* H-6
peak, 6.732(1H, s)°l H-3 peak, 6.896~6.901
ppm(1H, d, /=2.0Hz) o] H-8 peak, 7.214~7.261
ppm(1H, m) ¢lA H, peak, 7.527~7.569 ppm(3H, m)
oy H-34'5 peak, 7.877~7.907ppm@2H, m) °lX]
H-26' peak, 12.713~12.716 ppm(1H, s) o} 50H
peakS RIS o1& dloE|25H chrysin®] 79
9)x)2] OH 717} crotonic acid &} WH-&-8ko] 1 #-=21¢]
H,0 7} €42 chrysin 7-O-crotonate(C,(H,,0;, mw :
322) 7t B E FAE F AU

M4t

S22 mp 150~155°C, Rf 0.22(CHCL: MeOH
=150:1), ¥4 C,H,,O(mw : 322)]] v EL=
A, 1mgs §air7iEd Bast &9 2 CHCL
272, DMF 215, EtOAc 5724, acetone 715/,
DMSO 215 wol%l 1, EtOH, MeOHelli= A2 =X
9t on | hexane ¥ Eofi= Efolgrt.

C EESE
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K H.1 Dy - D) Table I - Hair growth effects of chrysin 7-O-crotonate in black
pk = ph-log - mouse(C57BL/6)
(D - D)

71 AelA FFAFEY F FFES] HRAE
Dy, F4AE DR 8l 1 F1el s AHE)
Al QoM el FJ5E Dt it pH Y
log(Dy-DY(D-D; )& plotdte] 1 241749 pHE S
Qs HozNE pKE Toiich HgwHslel] b
3R wghe-gole] St HoiE4ut 362 nmell
Al 0.048(pH 6.6), 0.083(pH 7.9), 0.145pH 86), 0.166
(pH 8.9), 0.182(pH 10.7)312.H, o] @5& AH&-3H
AArgE pKzE2 gk 8.3(AH A5 1 0.9960)°) A ot

oy Hsiof B B AHEY

3X10°M chrysin 7-O-crotonate #ghg g-olof ¢
ZgH-S ARgato] pH 6.6~10.72 A4S HEAHA
7haM 4 A9EY BgkE S48 2 439 93
(Isobestic point) & 340 nm Gt} .

Sz Hol o8t Mg

ek 248 1-10X107° M chrysin 7-O-crotonate
oebS EFNS 1 om AS ARSI B3 340 nmel)
Al FREE FAste] A% A A4S Y=4.210
X 10°X+1 X 107 (A AA S :0.9994) Z A4 S5 3 4
A9& YeEhfsict.

HPLCOl| o2t HE

A2 FA% 33HE chrysin 7-O-crotonate 1
X10°M <& 1 X 10*'M o2& 3|Aste] 247} 1~7
107 M ol&sto] 2A8Igict. 2+ & Nova-pak Cy
(150%3.9 mm, 4 pm)y& ARE3IIE). 015742 MeOH
:10mM H,PO,80:20, v/v) ©l 2 ¥4 1.0 m/min
olglt}. UV #&L 280 nm, 10 WS Fstod 78t
Ak, A AL Y=1.3274 X 10K +1.1774 < 10*
AT 109997 F A kS E A HAS VeRIS R,
A% A= 16ng (SN=3) °Iqlt}.

SoE1 Ay

UHSE - HPTES AFo) 20T2g8 =R F
black mouse(C57BI/6)S e FFEANA Faido}
AREEIICE HEEEe S wet 3T ; A
FT(30% PIELN), SFEHAT(2%) 2 I=AE

PO

Hair growth score

Treatment  (recovery ratio of the hair length Xrecovery
ratio of the hairing area X 100)
days 16 20 2 24
Control 289 = 6.6 524 £62 761 10 823 6.8
Minoxidil 42.1 ¥ 20.566.9 * 10.889.1 * 8.60092.6 = 7.2
chrysin 7-O-
crotonate 39.6 £ 11.969.2 = 86*91.5  10.3*974 £ 5.8

Each value represents the mean * S.D. of 6 animals.

* indicates a significant difference from control value (* : P<0.05).
The hair growth score was determined by recovery ratio of the
hair length and the hairing area.
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