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Determination of Ursodeoxycholic Acid in Crude Drug Formulations by
HPLC and SPE Using Selective Pre-column Derivatization with
2-Bromoacetyl-6-methoxynaphthalene

Chang-Hwa Jin, Su-Hee Lim, Ki-Jin Lee, Hyeong-Sup Sim, Eui-Hwan Cho* and Jeong-Rok Youm®
College of Pharmacy, Chung-Ang University, Seoul, Korea
*Samyjin Pharmceutical Co., Ltd, Seoul, Korea

Abstract — A simple and sensitive high performance liquid chromatographic method to quantitate ursodeoxycholic acid in
crude drug pharmaceuticals was investigated. Ursodeoxycholic acid react with 2-bromoacetyl-6-methoxynaphthalene (Br-
AMN) in the presence of triethylamine to form highly fluorescent derivative. The derivatization procedure was performed
at 70°C and completed within 30 min. The optimal wavelength of the fluorescence detector are A, =300 nm and A, = 460
nm. The LOD of the ursodeoxycholic acid was 25 ng/m/ based on the S/N=3, and the LOQ was 80 ng/m/ based on $/N=10.
Crude drug pharmaceuticals pretreated by solid phase extraction (Sep-pak C,4 cartridge) which were shown very good sep-

aration and recovery values for the compound.

Keywords [1 Ursodeoxycholic acid, 2-bromoacetyl-6-methoxynaphthalene, HPLC, solid phase extraction, pre-column

derivatization, crude drug formulations.
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HEYH

Alef B AR - A1 SAE CAIE L, RES] WA (UDCA,
20 /75 miN)E A5 2 ARE-3I3ITE UDCAY USP REEE
AR W R EEEHE sodium valporate(Welding GMBH
& (¢, Germany)Z Br-AMNO Z {5 A4|3l3te AME-3lT). 2-
acetv -6-methoxynaphthalene=>- Janssen Chemica(GR, Belgium)
o TR L, INEVEY, dekg, 2 Brudick &
Jacks n(HPLC grade, USA), Eglolldopul ooy =,
TR, BES Ald S5FAIRS ARSIt

Z iz 2elE 1eue Al A2 Kieselgel 60(70~230 mesh,
Merzz, No 7734 Germany)S AME-3F3i o, Sep-Pak Cpg
cartrideget= Waters(Milford, Mass., USA)lIA 731533t}

7|71 —HPLC: Hitachi*h(Japan)?] A& ARSI, ©] Al
AE.2 L-6200 intelligent pump, AS-4200 auto sampler, F-
1050 fluorescence detector, D-2500 Chromatointegrator, H-
6554 column oven® % FAE G oH EAL Z¥L Capcell-
pak £Cy; UG 120A (150X 4.6 mm, i.d., Shiseido, Japanye AM%-
AR

&3 AlE Hitachi 2000, '"HNMRS Bruker AMX
500 MHz, MS+ Finnigan MAT95S(Bremen, Germany), IR
FTIR-8201 Shimadzu(Japan), ¥+8-71+> Pierce chemical company
(USA12] Reacti-Therm I ARE-31$iTT

HYREAS A2 Br-AMN2| g4 (Fig. 1)

0°C ol 250 mi E&8kA o] 2-acetyl-6-methoxynaphthalene
(6g, 30 mmoly¥} = SEAEHZE GO mE 718k, T |3t
F0370.1g, catyS 718Idck We-E-S wHlsbEAM HEG6g,
35 mmolyE AA138] 7k vy WEEE 1AM Rk, A
A5 wAE o3t 2y A2 rFE 12 (n-hexane : ethyl
acetate = 8: 1)° 7 AA5lod Br-AMN(6.5 g, 78%)y2 4ol *+=%
gl HlF g s

'H NMR(CDCly) &: 3.96(s, 3H, -OCH,), 4.55(s, 2H, -CH,Br),
7.16¢¢, 1H, naphthalene CH), 7.22(dd, 1H, CH), 7.79(d, 1H,
CH). 7.87(d, 1H, CH), 8.00(dd, 1H, CH), 8.44(s, 1H, CH).

M=3'm/z, %): 278(100), 200(23), 185(100), 157(36), 128(45).

IE v (cm™): 1682(ketone, CO), 1620, 1481(aromatic,
C=C.

UV Ayae CH;CN(m) : 316(e=1.35x10%

Br,. AICI,

o}
CYL)/U\ Br
——————————e— .
\0/ . Et,O \O OO

Fig. 1 ~ Synthesis of 2-bromoacetyl-6-methoxynaphthalene.
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Fig. 2 - Fluorescent derivatization of UDCA.

EESE 9| $M(UDCA2| 6-methoxynaphthacylester St
)

50°Col 50 ml Z2R~=10] UDCA(785 mg, 2 mmol)2} CH,CN
20 miZ 7}sko] =ol1 Br-AMN(278 mg, 1 mmol)E 7}kl
HhaA EgjedolRl 1 miE 71st BREERES kst
SR A3 & 79F 55319 CHCNS AAsky 29 22
u}E 72 X H(n-hexane : ethylacetate = 8: )22 & A 8}
UDCA®] 6-methoxynaphthacylester 313-2-(472 mg)& ol (Fig.
2) 72 9 A T2 ZUih

H NMR(CDCly) & 0.69~2.60 (UDCA), 3.96 (s, 3H, -OCHy)
5.45(s, 2H,-CH,0), 7.16(d, 1H, naphthalene CH), 7.22(dd,
1H, CH), 7.79(d, 1H, CH), 7.85(d, 1H, CH), 7.95(d, 1H,
CH), 8.36(s, 1H, CH).

MS(my/z, %): 590(100), 200(16), 185(100), 157(12).

IR v (em™): 3393(0H), 2932, 2864(aliphatic, C-H),
1744(ester, CO-0), 1695(ketone, CO)

UV A : CH,CN(mm) : 312(e=1.35% 10"

Fluorescence A, 300 nm, A, 460 nm

egE=23lo| #4(Valproic acid2] 6-methoxynaphthacy-
lester 8EHE)

2ol BFEAe] 97 T2 WHOE sodium valproic (332
mg, 2 mmol)Z4-E] valproic acid®] 6-methoxynaphthacylester 3}
FEQOmgrE ¥ol 72 9 B 55 st

us NMR(CDCl,) &: 0.93(t, 6H, -CH,CH,CH,), 1.41(m, 4H, -
CH,CH,CHy), 150(m, 2H, -CH,CH,CH), 172(m, 2H, -
CH,CH,CHy), 2.57(m, 1H, -CH-), 3.95(s, 3H, OCH;) 5.44(s,
2H,-CH,-0-), 7.15(s, 1H, naphthalene CH), 7.21(dd, 1H, CH),
7.78(d, 1H, CH), 7.83(d, 1H, CH), 7.94(d, 1H, CH), 8.36(s,
1H, CH).

MS(m/z, %): 342(13), 185(100), 180(19), 157(10)

IR vEP' (ecm™) : 2940(aliphatic, C-H), 1738(ester, CO-0),
1699(ketone, CO), 1622, 1485(aromatic, C=C).

UV A CH,CN(nm) : 312(e=1.34x10%
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100 mZ 3HAth o] £4L 108 33l BFANO R gt
EEdoat YREEYAS 104 34jste] gRAo T Fr},
Br-AMN 28 mg& CH,CNZ %4 0.14 mg/m/Z 3t H3F
TA3} Aoz AREEi)

L EEMol =X

Valproic acid®] 6-methoxynaphthacyl ester 40 mgs CH;CN
& 718le] 100 miE 31t o] &S 108 FAisle] WREE
HHoZ FIT}H0.4 ug/m).

#efo| Fx2| H =X

AEE 22 108 343510 vlE] 3mie] MeOH# 3 mid] &
F42 843171 Sep-Pak Cy4 cartridges column®l| 1 miE
loadings} . WHREFHNS CH,CN/Z(8:2)E 3413819 40 pg/
mZ 3 YHEFY 1 miE loadingdtx CH,CN 5miE 853}
ot §E2HE ALT|R3A S Auskn o] A 10ml
CH,CNejl g3fiato] 7o s ARgsiGict.

HEY 9 ZHAo| FrA|S

Bl 0l Hole Zkz} 500 p #1319 micro reaction vessel
Gmipl ¥, FEAE Alds 500 W 7Kt TFS- 3% triethylamine
50 WE 7153 magnetic barg ¥ ¥ vesselZ cap¥ teflon
silicon disc® A3}, vesselS Reacti-Therm IM9) heating
blockell ¥ 70°CollA 307t WH3-AIX] th ©]R S HPLCo)
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?: 2% M
I g M
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Fig. 3 —Typical chromatogram of blank, standard and sample.
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Fig. 4 - Effect of reaction temperature (RT, 50°C, 70°C, 80°C) on the
derivatization efficiency.
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Fig. 3 - Effect of reaction time (10~60 min.) on the derivatization
efficiency.

FZoio Z{EM XY

UDCARFE FE2 1178, 1.963, 3.926, 5.889, 7.852 ug/
miE AT WREENS] g 4 ugmiE dlo] feAls
3 3 4L BFEY YERFEA FR2efETY Fo)adFuE
Axrs-o] Fig. 89 AFAE At AAFE7F 0.9992 i
£ 9:53% XS Yehld o m(y=0.1964x - 0.0139, x: ¥Z
FE. g Jo)=aRA), Alg £ UDCAS Ash=t] Agsisinh.

A28y

Aol il 919 AT AldE]l SAke] CAIE Ko
WA-Z (UDCA, 20 mg/75 mi)S ¥4t A= Table 7 231,
Fig. 32 blank, T 9 A|§2] F2rfETloE b W
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Fig. 6 — Effect of reagent molar ratio (25, 50, 100 times) on the
derivatization efficiency.
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Fig. 7 — Effect of TEA concentration (1~5%) on the derivatization
efficiency.
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Fig. 8 — Calibration curve of UDCA Standards.
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Table I- Assay results of UDCA in herbal medicine

Pharmaceuticals -
(UDCA, 20 mg/75 mi)* Found (%) RSD(%)
C 974 0.85
w 103.7 0.43

*QOther ingredients : dl-carnitine - HC], glycyrrhizia extract, ginseng
radix extract, foeniculi fructus tincture, atractylodes rhizoma
fluid extract, ginger fluid extract, cinnamomi cortex fluid
extract, sod. benzoate, etc.

**Average of three determination was expressed as a percentage
of the claimed content.

Table II - Recoveries(%) of UDCA spiked to herbal medicine

Spiked amount Calculate.d Recovery RSD
concentration o
wgm) o Mears (@) (%)
5 5.13 102.6 1.04
10 10.1 101.0 0.76
20 19.96 99.8 0.52
*Mean (n=3)

**Relative standard deviation.
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HESHA o HEE

AZE3A(LOD)= signal-to-noise(S/N)=3014 Z3315S o
25 ng/miS 1L, FHA|(LOQ)S signal-to-noise(S/N)=10014 &
15 o 80 ng/miSich.

d =

Aok 23lA] Fol] Eoji= UDCAZ #2438 Qloja Aok
AR, BEA, 2% 2 7t F3A Fol B E sirt. o]
Sep-Pak Cyg4 cartridge® ©]-&-st] AAjglste] Walde-2 £
3}1L, 2-bromoacetyl-6-methoxynaphthalene(Br-AMN)E- 334-5-
ZASHAE A3t UDCAE HPLCSH 333 HE71E ol
&8 v APPSRt e 20 S HES A kg

% 70°C, WH&AIZE 30 min, FFHEASA A2 8l 50
Hl, TEAS] FEF 3%= o1& W7t HHolglon, o)/t
CH,CNZ} £8 5545(viv %) 4322 7+ Capcell-pak
5C;5 UG 120A (150X 4.6 mm, i.d., Shiseido, Japan)= AM-3}31
I, 742 20 m/min® 3109 AR E 10wy FUssih
5 40°C, 8332 Ex: 300 nm, Em: 460 nmeld #AZ3}
Rk o] P2 A, F5-&, Ado] Fast BAHoRA
AESAZY 25 ng/milth. AR A2 w2 AeFAA 2o A
Ar g AAEolE 88 F o, Br-rAMNS o83 &
LA3k= -COOHE 3+t the A, @5t opet
prostaglandins, B-lactam antibiotics 5 S o T FQstw
Thekg Ao 388 T S Ao Jdiert. £33 Br-AMN
= 71&9) T & FETNT78%) FAg W o= st
Sith.
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