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Ä©�;,-b<(�×7d�¡¢ù÷���ï��b<( 1/4�� 5 mg·kg
−1

(� �^·¸�õµ�ûL� 0.2 mL·kg
−1

)P���& 

2.7  Ä©�;,- 

ë7d(�×�/m�YÜ���( 3 r¾¿º�¦�(F|lFÍ�©ïÄ¦�×Ë!
·¸����~F(¦�×n�Ë��¾d&?@A" 2&� 2  ���	
������������ 

Tab 2  Determination results of test for depressor substances in Clindamycin Phosphate Injection �% JK ��/g·�-1
 ds/mmHg dt/mmHg dt/mmHg ds/mmHg �� 

100801 0.3 31.3 5.5 5.1 29.5 ���  

100802 0.6 29.1 4.0 3.2 28.8 ���  
�� A 

 

100805 0.9 28.5 4.8 4.9 29.1 ���  �� B 1105068 0.3 28.9 1.9 1.7 31.9 ���  ¡¢ C 1104112 0.3 31.5 2.3 2.5 32.7 ���  

 

3  �� õµ0L���²2	"S/Ä©�;,-î"d./�¼Àk��/,-('��" 2010 STÍÎ  G� )b<ëÍ��þ 1 kgõµ 5 mg���¾d&$E(�(Ä©�;¹d(�×nF&ë"d./,F~ ¦�Ë��¾d./Y�& 

4  	� Ä©�;,-?@YAõµ0L���²2	fù÷õµÝ�P#3(Ä©Ü0&kpqrsYõµ0L���²2	Ä©�;,-/7d(�×� 5 mg·kg
−1� �^·¸�õµ�ûL� 0.2 mL·kg

−1&�,-/$��'E�(ÇE,-/Ñ-QR#wK8(ÁÂÃ9,-/�êP§¨(Ä[$%�§YÑ�	&'(õµ0L���²2	k
;<)*f¡¢0�Ý+WÇE¦�[,9Ã9¦�^,9Ä©³,

9H%¦�(¾��7È¡¢0�(Ä[9& 
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Determination of Related Substances in Trityl Losartan by HPLC 

 

LI Meijun, WANG Xiulin, YAO Xianzhen(Zhejiang Tianyu Pharmaceutical Co., Ltd., Taizhou 318020, China) 

 

ABSTRACT: OBJECTIVE  To establish an HPLC method for determination of related substances in trityl losartan. 

METHODS  Lichrospher RP-select B 60A column (250 mm×4.0 mm, 5 µm)was used, the gradient mobile phase consisting of 

0.01 mol·L
−1 

sodium dihydrogen phosphate(pH=2.5)-acetonitrile with a flow rate of 1.5 mL·min
−1

 was used. The column 

temperature was kept at 35  and the detection wavelength was set at 230�  nm. RESULTS  Trityl losartan and related 

substances could be well isolated. CONCLUSION  The method is simple, rapid, accurate and suitable for determinating the 

related substances in trityl losartan. 

KEY WORDS: trityl losartan; related substances; HPLC 

 ����(losartan potassium)����	
����� 1(AT1)������������������	 �!"�#$�%��&�'()*+,-�./012345�607!"89:;<=-�[1-2]>?@AB� 2-CD-4-�-1- 
[[2' -(1H-EF -5-D )[1� 1'−GHD ]−4−D ]ID]−1H−JF−5−IKL�M>NHID���
(trityl losartan)OPQR��	 �����;�ST��1��?@AB�[2-CD-4-�-1-[(2'-(1-NHID-1H-EUF-5-D)GH-4-D)ID]-1H-JF-5-D]IK�VWXYZ[ 1>\]^_`ab;����;cdefghij��kNHID���lNHIDcdmn@co���OQpqrsZ;ef[3-7]��t<u����;vwxyz�NHDID���-�����;{|�1��8?"{ov}~"#�������>����� HPLC 8NHDID���}~t���"{ov;�����dV��v���V�������$�X�����-��> 

 

 � 1  ��������	
 

Fig 1  Structure of trityl losartan  

1  ����� ����; Agilent 1200 �#� ¡¢£(¤¥¦§¨"©ª«)¬XS105DUV®¯(METTLER 
TOLEDO)¬°±²�³¬Agilent ChemStation ¡¢e-´> µ¶(¡¢��·¸ TEDIA ®�¹ºª«)¬»�¼(½�)¬¾¿(¡¢��·¸ TEDIA®�¹ºª«)¬À¼c¾¿ÀÁÂ(V��ÃÄÅÆ@A¹ºÇ )¬NHID���8ÈÉ (ÊËÌ
IBL080801�Íw� 99.7%)�ÎÉ(ÊËÌ20090901�
20090902�20090903)�Ï"{ov8ÈÉ(ÊËZÐ 2���Ñ>98.0%)ÑkÒÓ®Ô�ÕÖ×"©ª«½�> 
2  ����	 
2.1  ¡¢ØÙ 

Lichrospher RP-select B 60A¡¢Ú(250 mmÛ4.0 mm�5 µm)>ÜÝ  AÌ0.01 mol·L−1;¾¿ÀÁÂÞ�(20%;¾¿ßàpH=2.5)¬ÜÝ BÌµ¶¬ÜáÌ1.5 mL·min−1¬ÚâÌ35 �¬}Îâ�Ì5 �¬}Î�ãÌ10 µL¬²�ä2Ì230 nm¬å~01Ì40 min¬¯æ01Ì10 min>��çlèéZÐ 1> � 1 ����� 

Tab 1  Gradient table ��/min ��� A/% ��� B/% 

 0 60 40 

30 60→10 40→90 

40 10 90 

45 10→60 90→40 

50 60 40 
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2.2  �� 

2.2.1  Þ�;�ê 

2.2.1.1  8ÈÉÞ�  ëìí�NHID���8ÈÉ 10 mg�î 10 mL;wï��ðñò 8 mL;µ¶óò»ôäõç³�»ô 5 min�ö÷�ø?ùúûüâý�µ¶þ�û�����>Þ������> 

2.2.1.2  �¹ÉÞ�  ëìí��¹É 25 mg�î
25 mLwï��ðñò 20 mL;µ¶óò»ôäõç³�»ô 5 min�ö÷�ø?ùúûüâý�µ¶þ�û�����>Þ������> 

2.2.2  ²�  ø£³	�ý�
ò��Þ��8ÈÉÞ���¡¢[>NHID���;��

�W*�1.5��c��ý
ò�¹ÉÞ���¡¢[>���ã�Q���Ï"{ov;X�> 
2.3  ��X� 

2.3.1  ���¹� 

2.3.1.1  Ï�v;V�  8NHID���cd�����ef}~V�NHID���;�vZÐ 2>öNHID���8ÈÉ�Ï�v8ÈÉ�w��µ¶�d�� �;Þ��!"Þ�#$2.1%&'¡¢ØÙ
ò� ¡¢£����¡¢[�Z[ 2>X�()�NHID���x�v;V��>2.0��"#V���vx�v*�+,D-V�����$����NHID���,?"{ov;²�> � 2  ����������� 

Tab 2  Impurities list of trityl losartan  ��� 	
 ���
 ������� L-2 IBL080801 ��� L-3’ IRL080501 ����� TPC A0242241 

2-��-4-�-3-��2′-�1-(����)-1-�-��-5-���1,1′-���-4-�����-1-�-��-5-�� ISO-L-2 ICL090601 

N-(�����)-5-(4′-�����-2-�)� � MBB-Br ICU080101 

N-(�����)-5-(4′-����-2-�)� � MBB IEU090601 

2-��-4-�-1-��2′-�1-(����)-1-�-��-5-���1,1′-���-4-�����-1-�-��-5-�! Intermediate IEL090601 "�������� Di-L-2 IDL090601 

 

 � 2  ����������������� 

1−L-3’#2−TPC#3−ISO-L-2#4−L-2(�������)#5−MBB-Br#
6−MBB#7−intermediate#8−Di-L-2 

Fig 2  Chromatogram of trityl losartan and impurities  

1−L-3’; 2−TPC; 3−ISO-L-2; 4−L-2(trityl losartan); 5−MBB-Br; 6−MBB; 
7−intermediate; 8−Di-L-2 

2.3.1.2  ./�¹�  ëìíöNHID���ÎÉ 25 mg� 25 mLwï��0 4×> ?� 3×V1ñò 1 mol·L
−1M¿ 2 mL�1 mol·L

−1Á2@ÂÞ� 2 mL � 30%32¼ 2 mL�óî 2 hý�!
pH ßû 7>!4 4 ×ÎÉ�µ¶��Þ5þ�û�����>6ö 2 ×�wNHID���ÎÉ�1×\ 80 7ØÙ'óî 2 h�ö÷�óù¬6

Q×\(4 5008500)Lx È�'óî 24 h�ö÷¬!�â�9È:5ÎÉ�µ¶��d ��
1 mg·mL

−1;Þ�>ø£³	�ý�!Ã;ÏÞ�#$2.1%&'¡¢ØÙ
ò� ¡¢£����¡¢[�Z[ 3)>��X�Ð<�\$¿�$=�2@��â,$9ØÙ'��Æx >"{ovÆ;V��Ñ>1.5�?<NHID���:5ý;�o�"#V��Ð<@A;¡¢ØÙ���NHID���;"{ov²B> 

2.3.2  ²�©��w©  öNHID���8ÈÉ�Ï�v8ÈÉ�w���dCcÞ��!"Þ�#$2.1%&'¡¢ØÙ
ò� ¡¢£����¡¢[>BDCcÞ�¡¢[;EFq�GýHIEFq�!CcÞ�JKþ�,ÏLV;EFqV1� 3M1;ÏLV �-�NO²� ��!CcÞ�JKþ�,ÏLV;EFqV1� 10M10;ÏLB �-�NO�w²� �>ÏLV;²�©��w©ZÐ 3> 
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 � 3  ��� !���  

A−$%&#B−'()*#C−+,)*#D−+-)*#E−./)*#
F−+0)*#1−L-3’#2−TPC#3−ISO-L-2#4−L-2(�������)#
5−MBB-Br#6−intermediate#7−Di-L-2 

Fig 3  Chromatogram of stress test 

A−normal; B−treated by high temperature; C−treated by strong acid; 
D−treated strong base; E−treated by oxidation; F−treated by photolysis; 
1−L-3’; 2−TPC; 3−ISO-L-2; 4−L-2(trityl losartan); 5−MBB-Br; 
6−intermediate; 7−Di-L-2 

� 3  �"��#$�%&' 

Tab 3  LOD and LOQ of trityl losartan and impurities � 1 23456/µg·mL−1
 23786/µg·mL−1

 

L-2 0.023 1 0.076 1 

L-3’ 0.015 1 0.051 4 

TPC 0.024 2 0.075 5 

ISO-L-2 0.025 2 0.085 9 

MBB-Br 0.021 2 0.071 2 

MBB 0.018 9 0.064 0 

Intermediate 0.021 1 0.071 3 

Di-L-2 0.021 3 0.073 0 

2.3.3  -�{PQR  #Ð 3 �ST;NO�w©�� LOQÞ��#Ð 4�� 5U �;CcÞ�>!4 6 U �;Þ�#$2.1%&'¡¢ØÙVW
ò� ¡¢£����¡¢[>X ��YZn(X)�X8*;Æ�ã�[Zn(Y)�\�n�]->NHID����Ï�v;-��èZÐ 5>\ 6U �^_`�NHID����Ï�v; �xÆ�ãa(&;-�{P> 

2.3.4  ëì�¹�  #Ð 3 �ST;NO�w© ��� LOQ Þ��#Ð 4 �ST; 100%Þ�� 150%Þ���CcÞ��bU ��� 3×�0 9 ×>!4 9 ×Þ�#$2.1%&'¡¢ØÙVW
ò� ¡¢£����¡¢[>ÏLV 9 ×Þ�;c*�W RSDdÐ 6S)> 

2.3.5  Þ�	��¹�  öNHID���ÎÉ�w��µ¶Þ5��d 1.0 mg·mL
-1;ÎÉÞ��!eÎÉÞ�\½GØÙ'óî�V1� 0�1�2�

4�8 höÎ���qrÏW��;ÏLVÆ�ã; 8n�fg>X�()�NHID���\½GØÙ'óî 8 h`��vUh'i��Æ RSD< 

2.0%�"{ovÆ; RSDÑ<10.0%�	��j&> 
2.3.6  ÎÉ;��  ö�É 3 ÊÎÉ}~²��X�ZÐ 7> 

3  
� 

3.1  ��ä2;�� 8NHID���ÎÉ}~À�
kT²�;ä2lm�X�()\ 230 nmØÙ'�ÎÉ��v!"Nn°±oy�p�Þº;qrä2rs> 
3.2  ¡¢Ú;�� NHID���;VWw'»t 500��uv�) ¡¢Ú��t+,w&;V�#����`�� 4.6 mm�Ú2O 25 cm;^x;��yz{|}j> 
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� 4  (�)* ! 7+,-.��� 

Tab 4  List of concentration of solutions of linearity test ���1 L-2 L-3’ TPC ISO-L-2 MBB-Br MBB Intermediate Di-L-2 

40%9:/µg·mL−1
 400 1.2 1.2 2.0 1.2 1.2 1.2 1.2 

70%9:/µg·mL−1
 700 1.4 1.4 3.5 1.4 1.4 1.4 1.4 

100%9:/µg·mL−1
 1 000 3.0 3.0 5.0 3.0 3.0 3.0 3.0 

130%9:/µg·mL−1
 1 300 3.9 3.9 6.5 3.9 3.9 3.9 3.9 

150%9:/µg·mL−1
 1 500 4.5 4.5 7.5 4.5 4.5 4.5 4.5 

 � 5  �"��(�/��� 

Tab 5  Linearity equation of trityl losartan and impurities �1 ;<=> �?@A(r) �1 ;<=> �?@A(r) 
L-2 Y=20.090 23X+171.819 45 0.999 8 MBB-Br Y=19.171 18X+0.279 139 1.000 0 

L-3’ Y=22.127 11X+0.080 440 1.000 0 MBB Y=22.573 23+0.203 360 1.000 0 

TPC Y=18.046 01X-0.079 239 8 1.000 0 Intermediate Y=20.041 68+0.176 323 1.000 0 

ISO-L-2 Y=19.945 84X+0.124 821 1.000 0 Di-L-2 Y=20.089 36X+0.176 749 1.000 0 � 6  01� !�2 

Tab 6  Precision test result ���1 L-2 L-3’ TPC ISO-L-2 MBB-Br MBB Intermediate Di-L-2 BCDE RSD/% 1.35 2.10 1.70 1.73 4.25 6.07 1.42 1.22 � 7  3345#$�2��(n=2) 

Tab 7  Related substances test result of 3 batches of trityl losartan(n=2) � 
 L-2/% L-3’/% TPC/% ISO-L-2/% MBB-Br/% MBB Intermediate/% Di-L-2/% FGHIJK/% LJ/% 
20090901 99.8 0.03 0.01 0.02 0.01 M4N 0.04 0.04 0.02 0.20 

20090902 99.8 0.03 0.01 0.02 0.01 M4N 0.04 0.04 0.02 0.20 

20090903 99.8 0.03 0.01 0.02 0.01 M4N 0.04 0.04 0.02 0.20 

 

3.3  ÜÝ �Þº;�� Q~,NHID������\;�vr^��u����çl�6±HINHID���; Pka ��� 0.01 mol·L
−1;¾¿ÀÁÂÞ�

(20%;¾¿ßà pH=2.5)-�ÜÝ  A�60��O��;µ¶-�ÜÝ  B> 

3.4  Üá;�� �Ú#OÚ�ÜÝ -�Üá;�h���'6;Üá��,'6;Ú#>�t+,N�Ú#���Üá� 1.5 mL·min
−1> 

3.5  Úâ;�� HIÎÉ;�v�¡¢Ú;��?<��t+,w&;Ú#��<ÎÉ;<�01!"w&;������ 35 7-�¡¢Ú;Úâ> �����t HPLC ��NHID���;"{ov��t8����²�©���w©��-��ëì�¹��ÎÉ\Þ��;	��QR�X�Ð<�\"��ØÙ'�eV������

���²�NHID���;"{ov;Íw> 

REFERENCES 

[1] LI G C, HUANG X W. Study progress of  losartan 

application in China [J]. China Pharm(����), 2005, 8(11): 
952- 954. 

[2] PAN Y B, BAO L F. Effect of losartan on blood pressure 

variability and brachial-ankle pulse wave velocity in essential 

hypertensive patients complicated with type 2 diabetes 

mellitus [J]. Chin J Mod Appl Pharm(��������), 
2011, 28(5): 479-481.   

[3] XU J Y, ZHAO S B, WU X M, et al. Synthesis of a new type 

hypotensive drug losartan [J]. Chin J Med Chem(��������), 1998, 8(4): 271- 276. 
[4] NADIMPALLY S R, KOILKONDA P, SUTHRAPU S, et al. 

Process for preparation of losartan: US, 2006/0020005 [P]. 

2006-01-26.  

[5] ARAVA V R, SIRIPALLI U B R, CHINNAPILLAI R, et al. 

Alternative process for the preparation of losartan: US, 792356 

[P]. 2011-04-12. 

[6] BAKULESH M K, INDRAVADAN A M, MADHUSUDANA 

R G, et al. Process for the preparation of losartan potassium 

form I: US 0249839 [P]. 2007-10-25. 

[7] ASHOK K, RAJESHKUMAR S, NALINAKSHYA P, et al. 

Losartan potassium synthesis: US, 6916935 [P]. 2005-07-12. OPQRS2012-06-15


	10_2013-3_ps_p0080
	10_2013-3_ps_p0081
	10_2013-3_ps_p0082
	10_2013-3_ps_p0083
	10_2013-3_ps_p0084

