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Hair-growth Effect of Chrysin 7-O-cyclopropanecarboxylate
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Abstract — The derivative of chrysin 7-O-cyclopropanecarboxylate was synthesized by condensing cyclopro-
panecarboxylic acid with chrysin in organic solvent, and its structure was identified by NMR, MS, UV, IR etc.
We also investigated the physico-chemical properties, anti-diabetic effect and set up the quantitative analytical
method of this compound. The correlation coefficient of calibration curve on this compound was approxi-
mately 0.9985 by absorption spectrophotometry. And, this study was carried out to investigate the hair-growth
effect of chrysin derivative to the black mouse (C57BL/6). When this derivative in ethanol solution was admin-
istered to the back of mouse by method of skin paste, this derivative promoted the hair growth of mouse.
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Scheme 1. Synthesis of chrysin 7-O-cyclopropanecarboxylate.
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apparatus, shimadzn UV-2100UV-visible recording spetropho-
tometer, Perkin Elmer 1710 IR spectrophotometer, MS:
VG Trio-ll GC/MS system, 'H-NMR(300 MHz)}2 JEOL
AF A FIMN-LA-300(JapanyS AM3slelet. 72]a gk
2. Shugar(CTRR Handbook, 3rd ed.)?] wWhe)| ole} z+
7} 2A st

A g

Chrysin 5.0 g[19.67 mmole], cyclopropanecarboxylic  acid
2.37 g[1.5 mmole], DCC 6.15 g[1.2 mmole], DMAP 1.32
g[1.2 mmole}S A E=RA =0 YT Ny(gas)= &35+ F
FTHF 100 mtE- 7}8k3L Ny(gas) 715stl4] 364170 &
Ristieh. HeAIRl A RS ofdiet 5 o H3 A AgES
CHClll =% 7hgsted o] ofFalsdet. g wh=)s)
o ¥)ZA Product® 1.5 g& it}

Compound
CyoH 1, O5(mw : 322), $5-& :23.7%, Rf:0.60(CHCI, :

MeOH=50:1), mp: 166-1700C, UV ANe2™ nm : 268, 294(sh),
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328(sh), IRV, (KBr, cm™): 3443, 1740(C=0), 1650, 1620,
1486, 1452, 1267, 1145, 1024, 769, 684, MS(EI, m/z,
relint.) : 322[M*](77.82), 319(0.06), 293(0.87), 279(0.61),
254(100), 226(11.28), 225(8.10), 197(1.04), 169(0.39), 152
(6.58), 123(16.8), 102(4.68), 69(64.74), 56(3.03), H-NMR
(400 MHz, CDCl;): § 1.080~1.128(2H, m, 3"-H), 1.215-
1.255(2H, m, 3"-H), 1.872~1.911(1H, m, 2"-H), 6.608~6.612
(1H, d, }=Hz, 6-H), 6.753(1H, s, 3-H), 6.897~6.901(1H, d,
J=Hz, 8-H), 7.535~7.594(3H, m, 3'4', 5'-H), 7.901~7.921(2H,
d, 2, 6-H), 12.730(1H, s, 5-OH)
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Fig. 1. IR spectrum of chrysin 7-O-cyclopropanecarboxylate.

Parameter
Accumulation 23 times
Resolution 4 cm-1
Apodization Cosine
Date/Time 00001999 1:26PM
Sample Name
CCC
Gain 1
n Aperture 5.0 mm
Zero Filling x2
F Speed 4.0 mnv/sec
Delay Time 0 sec
File Name NONAME60.J1D
Light Source Standard
Detector 1
LA Beam Spiitter KBr
Comment
1w
Copyright
Operator
Peak Information
1 384922 85.8% 2 381258 96.1%
3 3741.23 96.4% 4 3685.30 95.3%
5 3666.02 95.1% 6 344328 90.7%
7 1740.44 92.0% 8 1650.77 90.0%
9 1620,88 86.2% 10 1486.85 92.9%
11 145214  93.3% 12 1267.00 93.8%
0 13 114551  89.5% 14 1024.02  92.6%
40 15 769.46 93.7% 16 684.61 95.1%
17 41751 93.9%
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Data : EI-ASEE Date : 13-Jul-99 14:14
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Note :
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Fig, 2. MS spectrum of chrysin 7-O-cyclopropanecarboxylate.
'H-NMR(Fig. 3)2%% 1.080~1.128 ppm(2H, m)lA 3"- sz H
H peak, 1.215~1.255 ppm(2H, m)ellA] 3"-H peak, 1.872~1.911 313hEC) pKE Th A (Hiskey, 1954)]] 2]5te] T390
ppm(1H, m)el A 2"-H peak, 6.608~6.612 ppm(1H, d)°ll (D)
Al 6-H peak, 6.753 ppm(1H,s)°l A1 3-H peak, 6.897~6.901 pK=pH-log (DHID)
ppm(1H, dyl|A 8-H peak, 7.535~7.594 ppm(3H, m)ellA] !
34" 5“H peak, 7.901~7.921 ppm(2H, d)ellA 2.6-H peak, 27] Al B e & FIEe] HUAE Dy, &
12.730 ppm(1H, s)ollx] 5-OH peakZ &lslge). o5 225 DrE sk I F7bel) gl 2B Fdalatel

olefe e zelelale] T 9X]2] OHYI7} Alo| 8= =2
B3 ¥hgsted 1829 H,07F %43 chrysin 7-0-
cyclopropanecarboxylate C,oH;,Os(mw : 322)¢] A EE&
/ngqg 3101t%

A-IJg-

FAEE mp 166~170°C, Rf 0.60(CHCL,: MeOH=50:1),
FAA] CpH ,O5(mw : 322)8] #| B2 A, | mgd
£8A171=d Hat Sole w2 €22 EE 100,
DMF 180 ul, DMSO 400 ul, <FHE 450, EtOAc 300 ul,
ghg 30 ml, ok, A4k 2 Bolle 8ol %i

9lelxe) §3=F Dt vt pH 9 log(Dyr-D)/(D-Dy)
2 plotdle] 7 HAAke] pHES AE HOoENE pKE
%Lv}a’i‘u:}. Z A sle] wlE I¥HE AskeAde] FRE
= 34 363nmel M 0.066(pH 5.2), 0.09%(pH 7),0.114
(pH 7.3), 0.192(pH 7.6), 0.192(pH 8), 0.229(pH 10) -2+ ,
o] ZHEL Al o= AARE pKEE HEF

7.5(cort. coeff. : 0.9890)0]1%Act.

FZUTHo| o5t ME
HAepil 22 1-10x10°M F3HE Heh-S-F 592 |
cm A& ARg38le] T34 (Isobestic point) 342 nmell 4 -
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FEE Z2Aste] AR A A2 Y=7.927X 103X+4.87
X 1053¢HAIS : 0.9985)24] k53t A4S ehigie).

ofld I =0fETatn Mo o3t ME

£ chrysin 7-0-cyclopropanecarboxylate®] 73 8FA14]-2-
Novapak RP-18(3.9X 150 mm) columng AR&3}e] o]FAk
< MeOH: 10mM H;PO,(80:20), Flow ratex= 1.0 ml/min,
Detections= UV 280 nm(0.05Aufs)2 2. A& 2.5 WE- injec-
tiondfe] 2pAdElod.

FEFAzAE A3 chrysin 7-O-cyclopropanecarboxy-
late 1 mgS 100mle] Wgkol] =l F 1104 3|4 s}o]
HPLCHE EFd o slgic). o] vigleg BF S Ale] =
AsplA] BAs] HYT AFUYS Y=1208X 100X
+1.8096X 10°CHA| 5> 0.9974) ©1%=.
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MEEE % AHEH

AFEE-S black mouse(C57BL/G), A-F 45-53, F7|
23~28 g& ANl o, AREAL 29 ollshAld YT} of
FFL B2 minoxidil(2%), vehicle(30% alc)e ARESIGITEH

HAZH R £F

¥ 3}3E) nikkol HCO 60 0.2 g(1%), glyceryl mono-
oleate 0.2 g(0.5%)S 713t o} 30% oN=h3-2 WA 2%
AlRN 2 A3 & A= XSt APETES] 75 =%
sty Al SR E5 ANZE I Table 4 7).

Al

AFFEC] F5E sl P& electric clipper(Oster
#40, USAYS o]&s}ed 7k - A2 oF 25 em?] YolE 1
2} A A T blade shaver® =& 77ek ¢k-shA 2
2 AAAT. A= F SAGRRE 2497 HF GBS
13/14 ARSES) Axs ¥l =@y o A3F &
Az, B7ele] AL 109, 169, 204, 24 (43])e]

Table L. Hair growth effects of CC in black mouse (C57BL/6)

o]fo] Fom, FEATL We] B4l gxXlyg |
Aol %E 71FEoz WA AXE] g FEe
9] Z1EA Q) oMHTE 4] A5l A HEE 33
soloh. FAAREE A7) Agdae] fo4 AA e
ANOVA test?} post hoc test®A] Newman-Keuls testE
ARg-EF

48 % 1

#AE<¢] chrysin 7-O-cyclopropanecarboxylate 223
CoH 6O7(mw : 416)3] )34 B2 A mp 166~170°C,
Rf 0.60(CHCL: MeOH=50:1), UV AMH nm:268, 294
(sh), 328(shelit. 8132 1 mgs B3lA)7]E Hask
fdje] 92 Z2IXE 100, DMF 180 ul, DMSO
400 ul, oFHIE 450 ul, EtOAc 300 ul, #WEhE 30 ul, ol
g, 4k 2 Eoll= E8o)giet. 9] L= d=lAe
= Hiskeyd] & pH % log(Dy-D)/(D-D)E plotdle] 1
AMAke] pHES A HL2RE pKE Tt 29 e
7.5 olalvt. = A=pE L 1-9X107°M =9l vige
AL 543 342 omellM FHEE EA5] 2A4g 4
g AL Y=7.927X103X+4.87X 1073 4A 5= - 0.9985)=.
A kEst AAAE viERGIS = HPLCE o83l o
A=l MeOH : H,0(80:20) vl 27 stell ] &41sle] 2}
gl AL Y=1.208X 1019X+1.8096 X 104(AFZHA 4=
0.9974)2A] <kt A4dAE Yelligiel. 2237 retention
time2 4.9%, ZAE3AE S/N=3¢4 0.1 ng °]gc}.

a3 HRAH el e Fell EAG vle} 7o
C57BL/6 P99 F7]9) 1992 7|E2 2 v w7 &S &
7} Fzto|ale] 7 YR|o| Alo|mR2FEIAFIEALY| /) AgkE
7ol FEE SEEAS el

o] ko] Az HRE] oo} FAMTZS WSS e 4
o] 22 FEAZAME 715 e] Z[HHE vt o AL
A FrEAFAY L ANAER Sl Akl A D7)
231 Alsdoh

Hair growth score (recovery ratio of the hair length X<

Treatment recovery ratio of the hairing area X 100)
10 15 17 19(d)
Vehicle (0.0IN NaOH) 483 = 10.8 812 = 137 837 £99 913+ 29
Minoxidil (2%) 548 £ 10.6™ 91.7 £ 7.6" 100 £ 0 100 £ 0
Chrysin (2%) 479 £ 105 80.7 = 11.7 82.8 = 83 90.9 + 3.1
cc (2%) 555 £ 11.2 90.7 = 10.9 913 £ 9.8 96.7 + 4.1

Each value represents the mean + S.D, of 6 animals. *indicates a significant difference from control value (¥p<0.05,**p<0.01) by t-test.
The hair growth score was determined by recovery ratio of the hair length and the hairing area. Each agent was anointed on the back of
the mouse as 2% solution or suspension for 10 days. CC: chrysin 7-O-cyclopropanecarboxylate.
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