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2 A BT AR AE 25 9 B ¥ PE 7T (Duloxetine) i 56
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1 LBy

L1 FERWNEHFFIRF

4% : AP-300 4 H 3l iE Y64 (T~ R IR L AR
YRS A R D  TIR-M1730 %I {8 B i 25 6 27 4)
EREAL (LI AR E R A5 A R A A A8 R
F) \Mercury plus-400 %Y #8 5 A% #E 235X (B + 7
JEFFA A AR BOUTRAR FF B S 95 57, Do Rk
Bt A WAR) ZAB-HS B F% L (FEE VG AFD.

B < BT AR 38 Dk A
1.2 XRSR
.21 3-=Wmik-1-(2&w A )-1-7 8 3% 8 3 (2)
89 A R, M) 250 mL = 1 [N A AR i A —
Jekh g h 11. 40 g(0. 14 mol) . Z R H#X4.20 g
(0.14 moD) . 2-Z. BEBEWY 12. 62 g(0. 1 mol) , ¥k £k
% 0.20 mL. 5 R 30 mL, By RE R B 6 h. K
MRS, B AVKOK W L, BERE 1 h, R, WP RN
(20 mL X 2) ¥, THA 19.91 g2 WHE R R
sk, % 90. 6%, m. p. 180~183 ‘C (SCHk{E .
W% 84% ;m. p. 181~183 C).
1.2.2 (RSO-N,N-= ¥ &-3-#K-3-(2E% &)
7 B (3) W 4 A%, i 250 mL = 0B A A
10 g(0.01 moD)2,H & 120 mL 17K 50 mL,F0 C
b 2 [ 1 % g, FH R &L 43 3K 20 20 NaOH. ¥ W
pH11~12, 5/ NaBH 40. 87 g (0. 005 5 mol) , 4k J5
FEER THPE 6 by AN EE, A 15 mL PYER, 4k 42

PEPE 0.5 h; W EZE L4, A | A E AT
g, TR, AR OERES MH187.36 g3 MHA
gk, m. p. :70~72 C, i %K. 87. 9% (SCHRME™
m. p. 69~71 C, Ut % 83%).
1.2.3 SN,N-=-WA-3-2K-3-(2Ewn i) Ak
(1) # & %, M 250 mL = 1 & H A
9.30 g(0.05 mol)3.30 mL H Z, B IE M5,
SN 2R T i SR BEER 7. 60 (0. 05 moD 5
LR (10 mL) WIRE & %W T 54, FHR 2 85 C L
45 min, B, FIRBHE 1 h, A B A FE AR 3l
Ve, R v PR UEDE, TR 9. 12 ¢ H A K
[S-N, N-—" B 3E-3-3% 3E-3-(2-WE WMy 32) T i -
S-(+H)-mBkER £ .

B EAHIER 9. 12 g FIAME A 40 mL K,
I R & 4 3 20 % NaOH 8 pH11~12, FH Z
P 2, T8 (20 mLx3) ZE B, 16 712 #h K e % , TT/K i
FREET MR, R ZERRVE MM M1, AR EE + K
(1:2)ELMHE 3.52 g Ha@EKL [o]D
—7.5°(C=1,MeOH) , g # . 75. 7% ,m. p. : 73~
76 ‘CLICHRE™ .[o]D*=—17.6°(C=1,MeOH),
W 68% ,m. p. : 78~80 ‘CJ. 1IH-NMR (DMSO-
D6),5:1. 75~ 1. 78 (dd, 2H), 2. 11 ~2. 12 (s,
6H),2.25~2. 48 (m,2H),4. 83~4. 86 (t,1H),
5.78(sy 1H),6.91~6. 94(m,2H),7. 35~7. 36
(d,1H). MS (m/z) :186. 1LM~+Z]*. (WL 1)
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1H-NMR of Compound 1
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2.1 REEEEBEILE W2 K E BN

2P R Mannich 2R , 52 38 # 76 BR P
FAF T HEAT , B JRORE R R 0 A B R = N A R I R
HITBRAENFREM WETEEAZ. ERHR
B S At A% 1 1) 5K 36 38 43 I, 2% 58 28 IR ) & X
PICR IR , SE R 45 R LR 1.

MSEREE R TR, BRI HE R 0. 1~
0.3 mL,fH23X 0. 1~0. 3 mL A Al s il X4 £h#g
B4 0. 1 mL i, R w A, &R 0. 2 mL Y,
FERIEAR B W AR ARG, it — A S I AR &, i
AL, I B YRR G 7 2 SE g 2
P14 0. 2 mL Oy HELEP n(2-Z BEBERD) & n(HR
BRI HAE) =15 11.

R1 REBBOAEN2 WERFM
Table 1 The influence of concentrated hydrochloric

acid on yield of 2

TRAT sl AR mp/C
1 0.10 82.3 [SRER N 182
2 0.15 86.5 HBEHAR 183
3 0. 20 90. 6 [ERENZRIN 183
4 0.30 9.0  EEAAIR 184

2.2 REIWIEE/R b 313 W3 KO W

A R B O JER R 3, 4 JR AL B T
P 0 L L L 4 4 R JB I 2 1
FRRH) B0 0 A B 7 7K RV W R R — P B I
S JE LA DS T AR 5, BB T A
G54 LA FE M , T L T IE B IO BT
1B T IR B0 JB R RO AL 40 BB AR 1
420 3 0 A T LR R SRR L 52 0
42 B 1 2 B80S A W00 2L AL 94 47 I L T
11 0 B DB B RE L B0 A 4 JEE ) B 2
FER B A IR T AL 3 SR

5 SR T — B SR P SRR 55 00 1L 4 10
REH 1+ 134T R, A SO BN T 1 18
f SR A0 T OB BUA 4 4 5 52 00 0 4 4 R L L 5
(3 SUE)

F2 REWE X3 BB B

Table 2 The influence of molar ratio on yield of 3

LS n(2) :n(NaBH,) We#/ %
1 1:0.40 75.3
2 1:0.50 87.5
3 1:0.55 87.9
4 1:0.60 87.9

3R 2 KA. ey 5SS LEIE 1«
0.55 F1 1+ 0.6 RYICRAR Y, 2% i 25 = Ak 91 i fr
R, R BERC EE o 1 ¢ 0. 55 B AiE K.

2.3 REZREIT3 YR B R

S AL 2 F Y38 R0, 38 JRE M LA
— M 52 g B[] b 38 8, SCHRL4-5 B2 7E IR R NE
12 hy A ¥ n(2) :n(NaBH,) =1 : 0.5 N3, KT
J52 I B [6 14 28 A WO AR A 5 ), SR B SR TN R 3.

MR 3 BT 0, % A0 N B AR, i TR R
6 h'5 N 12 h F1 8 h frf8 7= F M Y , R 1E K J
TR &2 % 52 B2 6 B S B i, 3 HL 2% 08 3 0 =1k oA
M & D B, B G ET D, 6 h SRR SO B ]

%* 3 REZAEIRT3 B E A0

Table 3 The influence of reaction time on yield of 3

LK G J Rz B i /b e/ %
1 12 87.4
2 8 87.2
3 6 87.2
4 4 86.0

2.4 [RRCIEBEEXT1 Y ZE A0 LE ik B B R
N [7) 89 2 Tk B R 7 49 ) VAT S48 R L B A AR
R, B E Y7 o0 5 R R BER G 12 1, %
RERFE] A 45 min, 45 R0 4 iR,
R4 RMREX1 BB EE 0L iE &8 R m
Table 4 The influence of reaction temperature on

yield of 1 and Specific rotation

LRmMS  RAEE/C R/ % La]D*
1 60~70 57.3 —8°
2 70~80 61.4 —T7~—7.5°
3 80~90 70.5 —7.5°
4 90~100 71.3 —6.0°

YE % R ERE 1A Hy Bk IR I 5 3 7 L B R,
H O] 3R X AR R R B R AR K, Bl B IR
JE 9 T e SR AR R B0 X4 9R B W T 90 C R
1 /Y LU BE A BT R AR, 0 R IR BE % % 80~90 C
LA IE.
2.5 [ RZEE 1 Y 2R AN bk e B B9 B N
AT L-(H)-H AR S-(+)-fa BkER
YERPR R BAT RN, KB RA S-(+H)-Ja BhiR fE
53 M N IR ER BRI R, S
()~ Bk R A % 158 T [ oA R A AR
A R 22 3 3R BF 4 1R R ML R
B IE B2 SR 430 5 A E X R AR R R
1A, I PV A BE 22 50 (i L — A SRR AT R, 4 45
s [ A O ok M B 4 90 SR A 30 BT 7 B A R 4.
AR R T 5 4057 5 T W 1Ak i BE R L
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1: 1, /3R & 5 iR B 85 CHt, K2 B 1] 1 it
R LL e BE R SE MR, IR 3R 5 BT R
*5 REBREX1 EBER L EER R
Table 5 The influence of reaction time on yield of

1 and Specific rotation

KRS P E/min R/ % La]D*
1 30 67.5 —8°
2 45 70.8 —T7~—7.5°
3 60 71.4 —17.5°
4 90 72.3 —6.5°

T e o« BB E] A AR R ST R ] 5 W B3R O PR R 1 B iR
Hi3E 5 AT, 24 R ) 7E 45 min 2247 B 7
B AR — 7. 57/ A, T . 24 R R [
FE KT, WO A3 L (R H R (2 F B, ik
SR [E] 7 45 min 24 LA 8.

3 & i&

Ba U FERHME E 515, RN AR IR AT, T
ZRAERE. I A BT A #AT T Ak Hil &k
A3 R A A B Y R SR FY B[R] 45
BBt T H T 20, H I 40 WO i SCHR A E R
68 IR A 75. TY%. ML Z A=W 1 Bk
7 60.3%.
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Synthesis of (S)-N, N-Dimethyl-3-(2-thienyl)-3-Hydroxyp-ropanamine

YANG Yi-hong ,ZHENG Li ,ZHANG Heng ,CHEN Hong ,LUO Xiang
(Key Laboratory for Green Chemical Process of Ministry of Education,
Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: To solve the problems of complicated production process conditions, low production rate of
( S )-N, N-Dimethyl-3-( 2-thienyl )-3-hydroxypropanamine, 2-acetyl thiophene, dimethylamine
hydrochloride and paraformaldehyde were applied as raw materials to prepare (S)-N, N-Dimethyl-3-(2-
thienyl)-3-hydroxypropanamine through Mannich, reduction and resolution reaction. The influence of
concentrated hydrochloric acid dosage, feed ratio, reaction time on the product yield was studied by
single factor analysis method. The yield is 90. 6% when the molar ratio of (2- acetyl thiophene) :
(concentrated hydrochloric) is 15 ¢ 1 in the Mannich reaction. The optimum conditions of the reduction
reaction are demonstrated at 25 ‘C for 6h with molar ratio of (3-Dimethylamino-1-(2-thienyl)-1-
propanone hydrochloride) : (Sodium borohydride) =1 : 0. 55. The best condition of resolution reaction
is at 85 ‘C for 45 min. The total yield is 60. 3% after optimum reaction and the target compound was
elucidated by nuclear magnetic resonance spectrum spectroscopy and mass spectrum. This method is
feasible for industry with low cost,mild condition,easy operation.
Key words: (S)-N, N-Dimethyl-3-(2-thienyl)-3-hydroxypropanamine; S-(-+)-mandelic; resolution; synthesis
AL R %



