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Figure 1 The structure of propanteline bromide and impurity A
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Figure 3 The second synthetic route to 6 and impurity A

30 min 50 °C
2 1.5 he
Mercury : 2 h 3
Agilent LC/MSD TOF
o ; 9.0 go
o 4.3 ¢

2.1 9- (4) 40.2% . '"H-NMR (300 MHz DMSO-d,) & :6.60

500 mL (3)10.0 g (s 1H OH) 7.00~7.10(m 4H) 7.15~7.30(m
(44.2 mmol) 250 mI.  THF 2H) 7.35~7.45(m 2H). ESI-MS m/z: 241.2

0~5<C 2 mol<L ™' LDA M-H .
THF (55.25 mL 110.5 mmol) 10 min 2.2 9- (5)

o 0~5<C 50 mL 9- (4)
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1.0 g(4. 1 mmol) . 0.63 g( 4.6 mmol)

20 mL 30 min
0.4 mL
(4.2 mmol) 1.5 ho
0.3 mol-L ™' N
(5) 197 mg 18.7% . 'HNMR

(300 MHz CDCL;) 6:3.60(s 3H) 4.90(s 1H
OH) 7.10 ~7.30( m 4H) 7.30 ~7.42( m 2H)
7.42 ~ 7.5 (m 2H)., ESI-MS m/z: 257.2
M+H ",
2.3 9- (6) ( )
50 mL 9-
(5) 330 mg( 1.4 mmol) .

226 pL( 1.3 mmol) 30 mL
5 mg( 0.2 mmol) 5 hoe
1 mol*L ™'
3 pH
3 .

310 mg 64.5% . '"HNMR
(300 MHz CD,OD) &: 7.61 ~7.47 (m 2H)
7.37(dd J=11.2 4.2 Hz 1H) 7.26(dd J=
11.2 4.2 Hz 1H) 7.20 ~7.03(m 4H) 3.95(t
J=6.3Hz 1H) 3.67(t J=6.1 Hz 1H) 3.46
(s 1H) 2.99(t J=5.1 Hz 1H) 2.93 ~2.76
(m IH) 2.45(t J=6.1 Hz 1H) 1.24(t J=
7.6 Hz 6H) 0.84(d J=6.6 Hz 6H) ., ESI-MS
m/2:370.5 M +H *.

2.4 (7)
100 mL (3)6.8 ¢
(30. 1 mmol) 50 mL
3.5 mL(19.9 mmol)
5 he 1 mol+L ™"
3
9.5¢ 89.6% . 'HNMR ( 400 MHz

CD,COCD;) 6:7.42~7.27(m 4H) 7.18 ~7.07
(m 4H) 5.10(s 1H) 3.95(t J=6.7 Hz 2H)
2.97 ~2.88(m 2H) 2.58(t J=6.7 Hz 2H)
1.29(s 6H) 0.92(d J=6.6 Hz 6H) ., ESI-MS
m/z:354.4 M +H ",

2.5 9- (6) ( )
250 mL (7)
7.3 g(20.6 mmol)  THF 100 mL 0 C
2.25 ¢(20.0 mmol) o
-5~-10 C 1 he

100 mL

3 1 molL™'

pH

4.4 ¢

58% . '"HANMR (300 MHz CD,0D) & 7.61 ~
7.47(m 2H) 7.37(dd J=11.3 4.2 Hz 1H)
7.26(dd J=11.2 4.2 Hz 1H) 7.20 ~7.03(m
4H) 3.95(t J=6.3 Hz 1H) 3.67(t J=
6.1 Hz 1H) 3.46(s 1H) 2.99(t J=5.1 Hz
1H) 2.93 ~2.76(m 1H) 2.45(t J=6.1 Hz
1H) 1.24(t J=7.6 Hz 6H) 0.84(d J=
6.6 Hz 6H) . ESIMS m/z:370.5 M +H *.

2.6 9- (2)
100 mL 9-
(6)4.4 g(11.9 mmol) 50 mL
-5%C 40 min
21 d.
( - 8:1)
3.9¢ 70% . 'H-NMR( 300 MHz

CD,0D) & 7.62(dd J=7.5 0.9 Hz 2H)

7.52 ~7.36(m 2H) 7.22(dd J=12.6 4.3 Hz

AH) 4.44 ~4.31(m 2H) 3.69(dt J=13.0
6.4 Hz 2H) 3.48 ~3.34(m 2H) 2.52(s 3H)

1.15(dd J=12.6 6.5 Hz 12H); “CANMR
(125 MHz MeOD) & 171.6 149.8(2C) 130. 1
(2C) 127.1(2C) 123.6(2C) 122.4(2C)

116.5(2C) 69.8 64.8(2C) 60.2 54.5 40.3

15.7(2 C) 15.6 (2C) . ESI-MS m/z: 383.8
M -Br .

3

"HNMR.®CNMR
( Do

DEPT



24

Table 1 'H-NMR and " C-NMR signals of impurity A

5
No.
'H o DEPT-90 DEPTH35
1 7.62(dd J=7.5 0.9 Hz) 130. 1 130. 1 130. 1
la — 122. 4 — —
7.22( m) 123.6 123.6 123.6
3 7.52 =7.36( m) 127.1 127.1 127.1
7.22( m) 116.5 116.5 116.5
4a — 149. 8 — —
5 7.52 =7.36( m) 116.5 116.5 116.5
5a — 149. 8 — —
6 7.22(dd J=12.6 4.3 Hz) 127.1 127.1 127.1
7.62(dd J=7.5 0.9 Hz) 123.6 123.6 123.6
8 7.22(dd J=12.6 4.3 Hz) 130. 1 130. 1 130. 1
8a — 122. 4 — —
9 — 69. 8 — —
10 — 171.6 — —
11 4.44 -4.31( m) 60. 2 — 60.2( 1)
12 3.48 —3.34( m) 54.5 — 54.5( 1)
1 3.69(dt J=13.0 6.4 Hz) 64.8 64.7 64.7
2° 1.15(dd J=12.6 6.5 Hz) 15.6 — 15.6
3 1.15(dd J=12.6 6.5 Hz) 15.7 — 15.7
1” 3.69(dt J=13.0 6.4 Hz) 64.8 64.7 64.7
2" 1.15(dd J=12.6 6.5 Hz) 15.6 — 15.6
3" 1.15(dd J=12.6 6.5 Hz) 15.7 — 15.7
1" 2.52(s) 40.3 — 40.3
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Synthesis of the impurity A of propantheline bromide

LI Bo ZHANG Wen=xuan~ WANG Dong-mei WU Song
( Beijing City Key Laboratory of Active Substance Discovery and Druggability Evaluation
Institute of Materia Medica Chinese Academy of Medical Sciences &
Peking Union Medical College Beijing 100050 China)

Abstract: In order to better perform the quality control of propantheline bromide the content determination
of impurtiy A( 9-hydroxypropantheline bromide) was required according to the standard comparison method
in the United States Phamacopeia( USP) . Therefore the impurity A was intended to prepare in this paper.
Two routes were designed to synthesize the crucial intermediate 9-hydroxypropantheline using xanthanoic
acid as starting material. In the first route the 9-hydroxypropantheline was obtained by oxidation to introduce
hydroxyl group on the starting material followed by methyl esterification and interesterification reaction in
poor total yield of 4. 8% . In contrast the second route was successfully implemented to give the crucial in—
termediate in moderate total yield of 51. 9% by changing the order of the oxidation and esterification reac—

tions. Lastly impurity A was synthesized by quaternization of 9-hydroxypropantheline. The structure was

confirmed by '"HNMR “C-NMR and MS.

impurity A

Key words: propantheline bromide; impurity A; synthesis; oxidation; esterification
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