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Analysis of Related Compounds from Commercial Atenolol Raw Materials
and Preparations by High-Performance Liquid Chromatography

Nguyen Thanh Dong, Ji Youn Kang, Young Hee Jung, Eun Hee Lim, Gwi Seo Hwang*,
Chan Soon Kang**, Eun Jung Kim** and Jong Seong Kang'

College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea
*College of Medicine, Kyungwon University, Sungnam 461-701, Korea
**Korea Food and Drug Administration, Seoul 122-704, Korea
(Received September 30, 2004 - Accepted October 15, 2004)

ABSTRACT-Atenolol and related compounds found in raw materials and commercial products were analyzed by
reversed-phase high-performance liquid chromatography. A mixed solution of phosphate buffer (3.4 g/l, pH 3.0), tet-
rahydrofurane and methanol (800:20:180, v/v/v) including sodium octanesulfonate (1 g/l) and tetrabutylammonium-
hydrogensulfate (0.4 g/I) was used as mobile phase at the flow rate of 0.25 m/min. Detection was carried out at UV 226
nm. Atenolol related compounds, such as bis ether, tertiary amine and blocker acid were identified by comparing the
retention time of the standard. The within-day and between-day precisions of the separated compounds were less than
1.2% and 3.4%, respectively. The contents of related compounds of the tested samples were under the limit prescribed
in the European Pharmacopoeia. The pattern of the related compounds showed that atenolol raw materials and products
could be classified in three different groups, indicating that the materials originated from different source or treated in

different way.
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Figure 1-The structures of atenolol \(1) and its related compounds,
bis ether (2), tertiary amine (3) and blocker acid (4). The chiral cen-
ter is marked with asterisk.

ARZ- WA 3HYD vlojazdgd HA715He
(microemulsion electrokinetic) IZr}E I, 24T
A719%59,1519 9 HPLCY! So] o] o453 it} 1)
SOk, m|Sokd, Gk 2 SHPHoME HPLCHS
olg3l] olEHlEEe] FUBHS BASES B U=
ol gk vj=ekdel sAlE WEe Sdsith sy
A 2 gekrel] SAE fAEAs] e g okdo] 4
AF o] vls) Y AoE olEl=E FABE B
ol o £-88 Roz PE ojo] B A= PIetA
FAE RS olgdle] | §EHT YE olHEE 9=
2 AEFoRHE FUBH U BEEY mUHYs 2
SepEe]e] ARE B34 ST,

Al wy

Alek o 717|

olelEE HUEZ bis ether, tertiary amine, blocker
acid £ ETFL FFFAASEELBPCL, F=)elA,
SEAEMES, AREYREFSFAI o|FadidEe
Ao ML B9 22 TSI 2 9o} Aok
U 55 2 47 ASS ARSI A6 A
HPLCE Shimadzu A1E2.Z(Kyoto, Y&E) A|AHHEEE
(SCL-10A), AAHE(LC-10AD), #}&]-7FAK 7HZ7](SPD-
10AVP), ¥ E(CTO-10AVP), AFE37](SIL-10ADVP)
2 34U} pHY S99l AT 370(0rion, MA, T1=F)
< 33 2559 Az Milli-Q Apparatus(Millipore,
MA, PISHE ARS8l ’ '

J. Kor. Pharm. Sci., Vol. 34, No. 6(2004)

H|

AR 2 A2 olHEE 9EE F @) ALSAERE
Augta, A olHlsE AEL ) = 2 g
E3le] F2 25%, EY &A AT 15S g 7YE
Ath 98= RI-R6, AZL PIP26S] WEE Fojsle &
sk ofstle RERA A Baath

3=ofET7240|

oHIEE 50 meell P8k AAE o154l &3lXA 25
miZ 3}Ach BEA Ee B ArEds s fdo] 3d
795 13,000 rpmolA 10 £7F fAEE 3 F AL
AAog A3 olHEE IFAQ mg/ml) 0.5 miE
olEAroZ FAEtd 100 mE § &S tRYoR IY
o F9Ed SRFEFES o150 2 mgmld) FEE o
FAER FFA ol o)l Ad F {FAEH] IS
98t Alg =t HPLC 144 2+ Zorbax XDB-
C15(2.1X150 mm, HP, CA, V=) A3 1, HEZR|=
2FE, v, ANAFAG4 gl pH 30 Y
(20:180:800, viviv) 1 kol SEEEMNIES 1 gt AFFEY
EEFALE 04 g€ S£3IAZ] S o]FFOE BT o]
A $58 B9 025 mE FANAL, AR FUFL
5 W2 ¥k AlEE UV 226 nmollA A&t iz
I FAER FFAEL 53] wiEsi] BA3iaL dojzl 9=
AAz 5A7F 5Y 20 E Bl dojzl FjAe] WAL
E2RE Fsle] duEEe} YrHEEE 717 S48

A o nF

OlEl=E % RUEAS Eo|et &l

Figure 2a& oMHIEE el Az2neaiio g oeE
Z9] FAAIZE F 602 Yesitl £ A AXgH
Hhjo g BA3 {UEZ el agnEalefx ofH
EEF AR f9EEY AR ol SFEY &
o) A, 3 ol SES B0l FEY xR
F2) = AchFigure 2b). AA) |52 B ol Al 7}
2] GAEA 9o E<-ER Hole ¥ /1A 33hEe] art
AR Figure 20). FUED 3 tertiary amine® Figure
1ol4 HE ule} 7o) #a; Foll Fole] EAlgAT EXs)
1, olo)) o3t Fe] FEQA o)A A (diastereomer)7t 2
A3 BElEzx & T v=E Vepst

AE e =

ez 498 EE2AS $As] dolrl Tae] WA

o



HPLCE ©|83 Al ofeisg 98 4 Al 5 /849

(@)

boigy
2014
omz
00104
0008

G006

- L‘. Y g S ——
8002 m]

i |

0 -1 2‘0
Minutes

o
o

©, ,

0.0002

29000

3

DA

et

(b)

8018

o184

8018

(323

40103

DoCE

2006

0.004

a0024

0.000 %

<4 455
1
4
23
Jl

Minutes

\J\JL AN

s 'y 1§ PP

3,0 -

3 40 45 50 3 4 85

Minutes

Figure 2-Chromatograms of atenolol reference solution (a), standard solution of related compounds (b), and preparation P19 (c). Peaks:
1. Atenolol, 2. Bis ether, 3. Tertiary amine, 4. Blocker acid.
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Table I-Within-day and between-day precisions of atenolol
reference solution and standard solution of related compounds

Test solution Compounds — Precision
Within-day  Between-day
Reference solution Atenolol 1.00% 3.44%
Mixed standard Bis ether 1.24% 1.47%
" Tertiary amine 0.85% 1.17%
" Blocker acid 1.09%

0.93%

Table II-Concentration of related compounds (%) in com-
mercial raw material (R1-R6) and preparations (P1-P26) of
atenolol

No Bis ether Tertiary amine Blocker acid
’ 0.15%) (0.25%) (0.25%)
R1 0.049 0.019
R2 0.035 0.016
R3 0.028: 0.010
R4 0.146 0.010
R5 0.054
R6 0.079 0.022
P1 0.022 0.020
P2 0.042 0.058
P3
P4 0.025 0.026
P5 0.075 0.085
P6 0.061
P7 0.026 0.024
P8 0.025 0.032
P9 0.063
P10 0.039 0.104
P11 0.019 0.058
P12 0.039 0.050
P13 0.018 0.023
P14 0.114 0.032
P15 0.080 0.013
P16 0.049 0.028
P17 0.031 0.028
P18 0.016
P19 0.024 0.035
P20 0.074 0.042
P21 0.012 0.141 0.014
P22 0.018 0.022
P23 0.030
P24 0.128 0.015
P25 0.067
P26 0.039 0.052

2 A ZA DAEE AFdE NEHOE bis ethers 23
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Figure 3-Two-way scatter plot for concentration of tertiary amine
versus blocker acid in atenolol raw materials and products. The raw
materials and preparations can be classified in three groups (A, B
and C) depending on the concentration of related compounds.
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