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Synthesis of Duloxetine Hydrochloride

GUO Ke-fei', FAN Chuan-wen', ZHANG Ming-hui', HOU Zi-ji¢’
(1. Qilu Pharmaceutical Co., Ltd., Jinan 250100, 2. College of Chemistry and Chemical Engineering, Lanzhou University, Lanzhou 730000)

ABSTRACT: Duloxetine hydrochloride was synthesized from 2-acetylthiophene and N-methylbenzylamine by

Mannich reaction, reduction with NaBH,, O-alkylation with 1-fluoronaphthalene and then debenzylation to give (&)-N-

methyl-3- (1-naphthyloxy) -3- (2-thienyl) - 1-propylamine oxalate, which was subjected to resolution with dibenzoyl-L-

tartaric acid followed by HCl salt formation with an overall yield of 13.5%.
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TRl LR MR- B (1 2 5) TR Je I 5¢ 42
TG AT (15ml) , #EEE20min, HIAZK (30ml)
i 18 TG (30mIx3) ZHL, AP, Ik
227K (20ml) FEATE K (20ml) YEidk, To/KB RN
TR, I UE, DRI ZE BRI, A3k AR
Witk4 (21.4g, 86.5%). 'HNMR(CDCI,)8: 1.95~
2.08(m, 2H, NCH,CH,CH), 2.68(s, 3H, NCH,),
2.65~2.70 (m, 1H, NCH,CH,CH) , 2.81~2.86 (m, 1H,
NCH,CH,CH), 3.49 (d, 1H, J=7.9Hz, PhCH,) , 3.65 (d,
J=7.9Hz, 1H, PhCH,), 5.16~5.19 (m, 1H, CHOH),
6.92(dd, J,=2.5Hz, J,=0.8Hz, 1H, SCHCHCH),
6.96~6.99 (m, 1H, SCHCHCH), 7.22(dd, J,=5.0Hz,
J,=1.0Hz, 1H, SCHCHCH), 7.27~7.39 (m, 5H,
PhH) .
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) -1-Fpz (5)

4(21.4g, 70.2mmol) fIDMSO (30ml) i %
250ml =0, 8 ZAHFE T N 60 % S AL B
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B(0.74g, 4.6mmol), FiHE1Smin/5 218N L-9
%% (15.0g, 102.8mmol), HNHETHEA60~65C [V
3ho TLCEIFHI: ZIMRLMER-—F Fke (1 :5) IR
SN 25 oI H SN A2 A K (90ml) i, invk 4
1% (Z35ml) 2 pH<<5.0, 25°CHIAIE %% (30ml) ,
PEFE1Omin)5 5 & 0 )2, K2 IE ke (30ml) Yk
Jan50% S AL (98 m]) P Z=pH>10, JnA
LR CTE (30m), HidE15min, nEJE, JEREE
2, KIEM 8 21 Gomlx2) %01, & IEAHIAH,
FI7K (60ml) Y&, ToKBREREA T4, g, B8R
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5(27.7g, 71.6mmol) . RIRE 4 (6.6g,
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K (60ml) , InvK 41 (£17ml) i &pH<5.0,
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FH50% S8 AL (Z910ml) i EpH>10, A
LR TG (30ml), HiHE10min, FENZ. KE
H 418 .06 (30m1x2) 2L, A I P, KIKH
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100.0mmol) , ¥ 2P fG I\ LI L 15E (60ml) , ¥4
HIBO~S5CHFLNTEh, fhig, WEUFTFS0CHET,
AR ACIRE 46 (18.6g, 75.4%), mp 136~
138.5°C (SCiik"™: 136~138.5C).
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11.6mmol), IR SN 1h, 8 2 BRI, 5
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Wk, JEUHET, 157(9.65g, 31.7%), mp 153~
158°C, [l +110.0° (¢ 0.53, CH,OH) (J# B Hik)
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RPN LR 488 (15ml), HEA) )5 i Ak
i (1.05ml), RIS 2 A AN H, BHR0~
S5CHTihTh, Hh3E, JEPFTS0CHT (6h), 1
R A1(3.98g, 81.7%), mp 148~150C, [a]?2
+118.9°(c 0.53, CH,0H), ee>99%. JLHE/HT
(CsH,2NOS-HCI) sz (75 1H, %): C
64.87(64.75), H 6.08(6.04), N 4.35(4.20) .
'HNMR (D,0) §: 2.04~2.23 (m, 2H, NCH,CH,),
2.32(s, 3H, CH,), 2.63~2.78 (m, 2H, NCH,CH,),
5.30(t, J=6.4Hz, 1H, OCH), 6.37(t, J=4.0Hz, 1H,
SCHCH), 6.44(d, J=7.6Hz, 1H, naphthalenyl-H),
6.58(d, J=5.2Hz, 1H, SCHCHCH), 6.63~6.71 (m,
3H, SCH, naphthalenyl-Hx2), 6.84(t, J=7.6Hz, 1H,
naphthalenyl-H), 7.02~7.04 (m, 2H, naphthalenyl-
Hx2), 8.00(d, J=8.4Hz, 1H, naphthalenyl-H) ,
“"CNMR (D,0)8: 35.1(CH;), 36.3(NCH,CH,),
47.8(NCH,CH,), 75.7(0OCH), 110.4(ArC),
123.3 (ArC), 124.1 (ArC), 127.8 (ArC), 127.9 (ArC),
128.1(ArC), 128.2(ArC), 128.8(2xArC),
129.2 (ArC), 129.7 (ArC), 136.5 (ArC), 145.0 (ArC),
154.5(ArC) . MS-ESI(m/z): 298[M+H]", Hi/b&
15 OBE PRI R IL I, B RS R, A%
BEAP2, S Z%: a=0.9032(1), b=0.6969(1),
c=1.3971(1)nm, B=67.95(1)°, V=0.8046(2)nm’,
Z=2. Vo AL AR gs i sg L IE2
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