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Studies on related substances in cinacalcet hydrochloride by LC-MS
HU Zhongfang, SONG Min, HANG Taijun *

Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009, China

Abstract To develop an L.LC-MS method for the separation and identification of the related substances in cinacal-
cet hydrochloride. The separation was carried out on a Thermo BDS Hypersil C,; column (100 mm x4. 6 mm,
2.4 pm) with mobile phase consisting of 0. 1% ammonium acetate buffer-acetonitrile (93:7) (A) and acetoni-
trile( B) by gradient elution. The related substances were identified by electrospray positive ionization high reso-
lution TOF/MS and MS/MS, and verified further through reference substances. Cinacalcet hydrochloride and
itsrelated substances were separated under the established LC-MS condition. Ten related substances were detec-
ted and identified to be one starting material, one intermediate, four synthetic by-products and five degradation
products. It showed that the LC-MS method was useful for separating and identifying the related substances in
cinacalcet hydrochloride. And the results obtained are valuable for cinacalcet hydrochloride manufacturing
process control and quality assurance.

Key words cinacalcet hydrochloride; related substance; structure identification; LC-MS
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Figure 1 Chemical structure of cinacalcet hydrochloride
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Figure 2 HPLC chromatograms of cinacalcet hydrochloride and its stress test solutions

a:Blank ;b Mixed solution of impurity reference substances;c:0. 1% reference solution;d: Cinacalcet hydrochloride;e: Alkaline hydrolysis;f: Acidic
hydrolysis ; g ; Photolytic degradation ;h; Thermo degradation ;i:Oxidative degradation

Table 1 Related substances identified in cinacalcet hydrochlorideby LC-TOF/MS and LC-MS/MS

M+H]" . F s
No. [M+H] tg/min Ton formula ragments Chemical structure Chemical name Proposed origins
(m/z) (m/z)
1 172. 112 1 4.4 C,H,N* 155 H,N,, _CHs 1-Naphthyl-ethylamine Starting material
(A7) and degradation

QO product
2 204. 100 1 6.4 CoHFN" 184,159 F5C 3-[ 3-( Trifluoromethyl ) phenyl ]- Degradation
\O\/\ NH, 1-propanamine product

3 290. 189 4 18.0 Cy Hy N* 155,136 N-[ (1R )-1-( 1-naphthyl ) ethyl ]- By-product

3-phenyl-1-propanamine

4 374.1717 18.3 C,,Hy, F;NO* 220,155 1-[ (1R) 1-( 1-naphthyl ) ethylami- By-product

no | -3-[ 3-( trifluoromethyl ) phen-
yl]-1-propanol

5 372.156 5 18.7 C,,H, F;NO* 352,186, F5C 0 2-[ 3-( Trifluoromethyl ) phenylm- Degradation
168,159 \O/\[ ethyl ] -5-naphthyl-morpholine product
e
H

6 3721567 192 C,H,F,NO* 159,155

1-[ 3-( trifluoromethyl ) phenyl ]-3-  Degradation
[ (1R )-1-( 1-naphthyl ) ethylami- product
no | -2-acetone

7 3042051 207 CuH,N 155,150
(B")

N-[ (1R )-1-( 1-naphthyl ) ethyl ]- By-product
3-[ 3-methylphenyl ]-1-propana-

mine

8 372.156 7 22.0 C,H, F,NO* 244,218,
(c*) 198,155

N-[ (1R )-1-( 1-naphthyl ) ethyl ]- Intermediate
3-[ 3-( trifluoromethyl ) phenyl |-
1-propanamide

9 360.1923 232 C,H,F,N* 204,184,
(D*) 157,129

N-[ (1R)-1-(7 ,8-dialin) ethyl ]-3-  By-product
[ 3-( wifluoromethyl ) phenyl ]-

1-propanamine

API 358.178 3 23.7 Cp Hyy BN 204,155 N-[ (1R )-1-( 1-naphthyl ) ethyl ]-
3-[ 3-( uifluoromethyl ) phenyl ]-
1-propanamine

10 374.172 3 29.7 C,,HyyF;NO* 220,155 N-oxide-N-[ (1R)-1-(1-naphthyl) Degradation
ethyl ]-3-[ 3-( trifluoromethyl ) phe- product

nyl ] -1-propanamine

* +Impurity reference substance
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Figure 3 MS/MS spectrum of cinacalcet [M + H] * (m/z358) ion and its fragmentation pathway
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MS/MS spectrum of related substance 1 [M + H] * (m/z 172) ion and its fragmentation pathway
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Figure 5 MS/MS spectrum of related substance 2 [M + H] * (m/z 204) ion and its fragmentation pathway
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Figure 6 MS/MS spectrum of related substance 3 [M + H] * (m/z 290) ion and its fragmentation pathway
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Figure 7 MS/MS spectrum of related substance 4 [M + H] * (m/z 374) ion and its fragmentation pathway
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Figure 8 MS/MS spectrum of related substance 5 [M + H] * (m/z 372) ion and its fragmentation pathway
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Figure 9 MS/MS spectrum of related substance 6 [M + H] * (m/z 372) ion and its fragmentation pathway
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Figure 10 MS/MS spectrum of related substance 7 [M + H] * (m/z 304 )ion and its fragmentation pathway
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Figure 11 MS/MS spectrum of related substance 8 [ M + H] * (m/z 372) ion and its fragmentation pathway
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Figure 12 MS/MS spectrum of related substance 9 [ M + H] * (m/z 360 ) ion and its fragmentation pathway
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Figure 13 MS/MS spectrum of related substance 10 [M + H] * (m/z 374) ion and its fragmentation pathway
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Figure 14 Degradation pathway of cinacalcet
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