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Synthesis of Antidepressant Drug Duloxetine Hydrochloride

CHAI Yu-zhu"’ , CHENG Guorhua , WANG Li , FAN Lin (1. Department o fMedicinal Chemistry, China Pha maceutical
University, Nanjng 210009, China; 2. Jiangsu Institute of Materia Medica, Nanjng 210009, China)

ABSTRACT: OBJECTIVE To synthesize duloxetine hydrochloride and optim ize the process. METHODS Duloxetine hydrochlo-
ride was synthesized by steps of reaction ( Mannich reaction, reduction, separation, etherication, demethylation and salification) from

2-acetylthiophene. RESULTS Chem ical structure of duloxetine hydrochloride was confimed by element analysis, UV, IR, ' HNMR,
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" CNMR and ESI-MS etc. CONCLUSION This process can be easily controlled and is suitable for a scale production.
KEY WORDS: duloxetine hydrochloride; antidepressant drug; synthesis

( duloxetine hydrochloride, I ) 5- , 0,
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[3-5] I 2
v, 3] 2.1 3- -1-(2- )-1- (1)
, , (85.7%) 2- 125.0 g(0.99 mol) .
91.6%; VI, 9 45.0 g(1.5 mol) . 102.0 g(1.25 mol) .
, , 300 mL. 4.5 mL, 6h. 0°C
; N\ \ pH , , , 11
, pH ’ , ; pH 185.5 g, mp 173 ~176C, 85.3%. ( ) mpl74 ~
, , . pH , 176C , 87.6%) .
pH 4.0 ~5.0, . . ( 2.2 N,N- -3- -3-(2- ) (V)
>99.0% , HPLC). I 180.0 g(0.82 mol) .95%
1 500 mL, ., 10% pH 12,
Yanaco MP - S3 ( Yanaco, 15.8 g(0.42 mol), 30 min,
) ; Foss Heraeus CHN-O-Rapid ( ); 6 h. s s 300 mL
2401 - PC ( ) ; Impact 410 , (300 mL x3), ,
( , KC1 ); Bruker AM - 500 . s IV 139.2 g, mp
( Bruker , T™MS , CDCJ, ); 76 ~79°C , 91.6% ( ) mp78 ~80C , 85.7%).
Finnigan LCQ ( Them o Finnigan 2.3 (S)-(-)-N,N- -3- -3-(2- ) (V)

).

* 210 Chin JMAP, 2007 June, Vol. 24 No. 3 2007 6 24 3




IV 138.0 g(0.74 mol) .
1500 mL, s 50C, (S)- /
[56.5 g(0.37 mol) /170 mL1], 1 h, s
119.0

> >

g,
119.0 g 500 mL . 50%
pH 11, , 2 h. ,
s V 54.5 g, mp 76 ~79C,
79.0%,[aly =-7.2°(C=1.0, Yo ( Bl mp 78 ~
80C,[a ]} =-7.6°(C=1.0, )).
2.4 (S)-( +)-N, N- 3-(1-
(VD)

)-3-(2- )

V 52.0 g(0.28 mol) .
12.2 g(0.31 mol),
60 ~65C

300 mL, , 60%
0.5 h, 1- 52.6 g(0.36 mol),
5 h. , 500 mL , pH
5.0, (200 mL x 2), . 50%

pH 12, (250 mL x3),
, (100 mLx2),
[34.7 g(0.39 mol) /130 mL],
2h, , ,

, VI 93.2 g, mp 149 ~152°C ,
82.9%,[a ]y = +105.2°(C =1.0, ). ( 1 mp 151
~152C, 83.7%,[a 5 = +105.34°(C=1.0, ).
2.5 (1)

VI 92.0-g(0.23 mol) . 300
mL. 600 mL, ] 40C , 55.0 mL,

30 min, 4 s
, 300 mL, 50C, N, N-
3.2 g, 45.0 g(0.29 mol), 50 ~
55C 1.5 h, 40C

s 40 ~50C

1000 mL1.0%
30 m in. s

0.5N 1.0% ) s

600 mL,
[ 38.0 g(0.91 mol) /
40 ~50C, 50C 20 h. ,

200 mL1],
600 mL , pH 5.0,

(500 mLx2), . 50% pH
12, (500 mLx3), .
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(150 mL x 3), . ,

300 mL, pH 4.0, 2 h,

35.8 g, 46.6% . -

, 29.5 g, mp 168 ~170C,
[a]) = +120.5°(C=1.0, ), 82. 4%, ( >
99.5% , HPLC ). ( (5617 mp 168 ~ 170C,
64.7%) . C,s H,, CINOS, (%):C 64.75, H
6.04,N 4.20,S 9. 60; (%):C 64.80,H 5.95, N 4.12,
$9.32. UV(CH, OH) Amax: 291 ( €5, 882); 215 ( €45, 257).
IR( KCI) Uem ™' : 3092, 3062, 2960, 2771, 2723, 1627, 1596,
1463, 1360, 1264, 1020, 736, 716."' H-NMR ( CDCL ) &: 3. 15
(2H , t,1-CH,),2.75;2.80(2H, m ;2-CH,),5.92(1H , t, 3-
CH),7.10(1H, d, 5-CH), 6. 85(2H, m, 6-CH, 9-CH), 7. 25
(1H,m,7-CH), 7.13(1H, dd, 10-CH), 7.35(1H, d,11-CH) ,
7.74(1H, m,13-CH), 7. 48( 2H, m,14-CH,15-CH) ,8.29( 1H,
m,16-CH), 2. 59 (3H, m;=CH, ), 9. 76 ( 2H, br, NH, " )." C-
NMR( CDC} ) &: 45. 99 (1-C), 34. 75(2-C), 73. 18 ( 3-C),
142.93(4-C),125. 59(5-C, 7-C), 126. 74(6-C), 152. 47( 8-
€),107.26(9-C),125.30(10-C),121.06(11-C),134.48(12-
C),127.48(13-C), 125. 44(14-C), 126.37(15-C), 121. 85
(16-C),125.83(17-C), 32. 89 ( HN-CH; ). ESI-MS( m /z):
298.1(M +1),299.1(M +2),320.0(M + Na).
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