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Study on Hydrolysate of Betamethasone Dipropionate
YANG Ping', LI Jun®(1.Chongging Huapont Pharmaceutical Co., Ltd., Chongging 401121, China;2.Chongqing
Pharmaceutical Research Institute Co., Ltd., Chongging 400012, China)

ABSTRACT OBIJECTIVE: To identify the structure of the hydrolysate of betamethasone dipropionate, and to provide reference
for the stability and formulation research. METHODS: Forced degradation test of betamethasone dipropionate was carried out; the
hydrolysates were analyzed by HPLC, and the hydrolysates were identified by MS; and the structures of the hydrolysates were con-
firmed through comparison with synthetic impurities. RESULTS: The betamethasone dipropionate can be hydrolyzed under alkaline
and acid conditions, and produced different impurities. The two main hydrolysis products of betamethasone dipropionate were beta-
methasone 17-monopropionate, betamethasone 21-monopropionate, and can be further hydrolyzed into betamethasone. Betametha-
sone dipropionate could be easily hydrolyzed under alkaline condition, and the degradation products can be further degraded. Under
acid condition, the hydrolysis required relatively stronger reaction, and its degradation products can be degraded hardly. CONCLU-
SIONS: The hydrolysis impurities of betamethasone dipropionate in alkaline and acid conditions are not the same. Three main hy-
drolysis products were betamethasone 17-monopropionate, betamethasone 21-monopropionate and betamethasone.
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Tab 1 Gradient elution program

] , min a,% b, %
0 65 35
2 65 35
35 20 80
45 20 80
47 65 35
52 65 35

2.2 SRHIFERRIKIE

HUBD J5RH25 24 13 mg 5403, % & T 100 ml & b, A
10 ml ZJEfE 2 Bfie , A U AR EE : (D BRZKS# il 1 mol/L
ERERVA T 2 ml, 78 50 CKI NI 30 min, JB¥& , I L6 B 2
ZRE . (2) WK« i1 0.05 mol/L AL MV 1 ml, #8257, 57 Bl
J110.05 mol/L Fh BRI 1 ml AN, N ISR B E 205 - (3) &
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%M IER R E 20 () Ik I R ot R 220,
FEL] I 15 ml B F 20 ml AR, #L36 , &, B F 105 C
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Tab 2 Results of forced degradation test(%)
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FRIK i 97.1 2.49 0.22
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Fig1 HPLC chromatograms of forced degradation test
A. non-degraded sample; B. sample degraded by acid; C. sample degrad-
ed by alkaline; D. sample degraded by oxidative; E. sample degraded by
thermal; F. sample degraded by light
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Fig2 MS of 3 kinds of impurities and BD
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Fig 3 Chemical structures

(2) SRR TS AT o A3 IR AR A S AR 17-
T2 IR A At K 4 21- 79 R B A BD i 47 4% i 3 4R e 1%
(C-NMR ), 4 B 5 Y “C-NMR Hedhi At - H A %
) 22 5 B B R IILE5 48 b 1) 6 28 (L 22 U -5 1) Frg il S5
TR0 o R, B 2 b2 )

5 il KA 19 "C-NMR 04 8 (ppm) : 212.229, 185.279,
167.036,152.823,128.823,124.110,101.926 (100.532) , 87.737,
70.887 (70.596) , 67.732, 48.032 (47.852) , 47.947, 46.764,
42,858, 36.205, 34.578,33.294(33.142) , 30.304, 27.568, 22.939
(22.895),19.839,16.991,

5 s A W 17- 74 BR B 19 °C-NMR %3 8 (ppm) : 205.015,
185.159, 174.168, 166.663, 152.482, 128.988, 124.118, 101.599
(100.202) , 93.296, 70.387 (70.102) , 66.211, 47.778 (47.595) ,
46.855, 46.150, 43.202, 36.305, 34.536, 33.061 (32.910) ,
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30.136,27.488,27.373,22.824(22.781) ,19.560,16.782,8.617,

5 A KA 21- T BR 6 19 “C-NMR %45 8 (ppm) : 205.504,
185.231,173.010, 166.993, 152.742, 128.937, 124.069, 101.902
(100.508) , 87.873, 70.717 (70.426) , 69.091, 48.341, 47.987
(47.806) , 46.862, 42.791, 35.985, 34.519, 33.265 (33.112) ,
30.263,27.568,26.553,22.976(22.933),19.686,16.602,8.971,

BD f) "C-NMR %% #% 6 (ppm) : 198.459, 185.097, 174.433,
172.879, 166.596, 152.355, 128.951, 124.063, 101.556
(100.159) , 93.340, 70.090 (69.807) , 67.164, 47.718 (47.536) ,
47.304, 46.044, 43.088, 36.071, 34.342, 32.947 (32.795) ,
30.111, 27.476, 27.397, 26.390, 22.883 (22.840) , 19.402,
16.088,8.884,8.491,

X IR A 22 S Z AT A0 SR IR 3

F3 AFYER"C-NMREUB S HTER
Tab 3 "C-NMR data analysis of 4 kinds of materials

BET A REAE S (ppm)
BD  fEMOKHA 17-NEREE A5 HORHA 20- TR Aok
Cr 93.34 93.30 87.87 87.74
Co(HRIERR) 17288 173.01
Cus(HRHEMR)  174.43 174.17
Cu G HIERR)  26.39 26.55
CocCOEFFIERR)  27.40 27.37
Co( FF2ERR) 8.88 8.97
Cor(HHHRR) 8.49 8.62

HH 2 3 AT %0, 15 BD B LU L A Aok RS 17-DI R R 2D 34
R JER 7 6( (172.88.,26.39.8.88) , 45 & 4 T4t vl FI Wi /b T 1
AT R AR 5 A5 KA 21- TN R g e /b 3 A Tlk it 7 S B (174.43
27.40.8.49) , AT AW T 1ASTIRRMR 5 73 A0 A5 AR A 6 4k
JRT-8MH (174.43,172.88,27.40 ,26.39,8.88 .8.49) , Al K i/ T
2 TR .
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ZIRE . A AEE 20 pl, VEAGTE, IE SR SR, WLE 4.
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HEL i 2 DA B B ] — 350 L R 2 IO C 0 5 5 oK s 21- T R TR
of B 0 (R B B V] — 350 BD IR /K A i e A 2% T B 0 15 3%
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China Pharmacy 2014 Vol. 25 No. 33 - 3139 -



s 21- TN R TR T IR A 5 [ AR 7™ 1) A\ B . C i B I (] — 3, UE ]
BD /KAl 4 ) 235 K BRIy Fis SCHEWT 94544

200 4R A
150
2
2 100
50
0 4
0 10 20 30 40 50
t, min
R AR KT 1
200 1 4B
150
< 100
501
0
0 10 20 30 40 50

1, min

AR 17-PA RIS X A

250 R C
200
> 150
é 100
50

0 T T 1
0 10 20 30 40 50
{,min

A A AR 21- P R IR X B

ZRJ5
125 000 A éhﬁ BD
100 000
Z. 75000
S 50000
25000
0

0 10 20 30 40

t, min

Xif HE i 55 BD WK R il
A9 | Bp

125 000 B

100 000
>

= 75000
50 000
25 000
0

0 10 20 30 40
t, min

Xt B 15 BD BROK AR i S
B4 FEEESHRBEEHE
Fig4 HPLC chromatograms of impurities identification
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