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Absbuck A convenient synthesis for enantiomers of norfluoxetine, fluoxetiue and tomoxetine is described. All 

final products wem derived f&m a commou intemwdiate, 3-phenyl-3-hxypmpylamine. 

Because of the importaut biological activity* of fluoxetine 1;La-d nisoxetine 4,% and tomoxetine 3,ac 

methods for theii enantioselective synthesis have received growing interest in recent years. These compounds 

are reganled as potent an-ts. In addition, fluoxerine holds potential pharmaceutical applications far the 

tzWment of alcoholism, anxiety, chronic pain and eating dkzdcrs.3 In the course of synthetic studies directed 

toward the bulk scale preparation of the fluoxetine metabolite, S-norfluoxetine 2, a general synthetic method 

was developed fcr -paring several members of this class of molecules. 

: 
R = CH3 S-fluoxetine 3 R=CH3 S-tomoxetine 
R = H S-norfluoxerine 4 R=OMc S-nisoxetine 

Our approach involves the addition of two common, readily available starting materials: beuzaldehyde 

and acetonitrile. We envisioned a common intermediate, enantiomerically pure 3-phenyl-3- 

hydroxypropylamine, being duived in a few steps afk nucleophilic addition of acetoniuile to benzalckhyde. 

Thus, treatment of acetonitrile with 1.1 equivalent of base in TIW followed by the addition of 

benxaldehyde resulted in clean addition to form hydroxyniaiie 5. Several diffmnt bases and reaction comiitions 

were used in the process of optimizing the xeaction for multi-gram preparations. Employing potassium tert- 

butoxide as base gave the best results. A brief summary is given in Table 1. 
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Table 1. Addition of~uile to bcnxaldehy& 

0 HO 

H + CH3-GIN 
base 

WIldSOIlS- 
CtN 

a) KO’Bu 

b) n-B&i 

c) NaOh+le 

conditions xieidm 
THF,-50-O?J,3h 98 

THF, -65=‘C, 22 h 72 

THF, 23’C, 2 h 66, ‘* 

Without further purification, hydsoxynitrile 5 was mduccd to primary amine 6. Table 2 summarizes the 

results of reduction using several reducing agents and conditions. Rccrystallixation of racemic amino alcohol 

from 1:l tolucne /heptane provi&d a colorless crystalline solid, mp 56 Oc. in good yield 

Table 2. Reduction of 3-phenyl-3-hydxoxyprqxmenitrile 

HO HO 
GIN mbcing agent 

conditicnls *2 

dm 

b) BHs*SMe, 

c) Raney* Ni 

THF, 65OC. 2 h 

THF. 65OC. 3 h 

EtOH/NHs 30 psi, 
H2 170 psi, 9O“C 

yield 

90 

96 

96 

Enantiomcrically pure amino alcohol 84 was obtained by classical resolution with mandclic acid in the 

following manner. First, an absolute ethanol solution (four volumes) containing the racemic alcohol 6 was 

heated to 50 Oc. An absolutu ethanolic solution of mandelic acid [(5’)-(+)-mandelic acid for isolating the R amino 

alcohol and (R)-(-)-mandclic acid for isolating the S amino alcohol] also at 50 Oc was added to the amino 

alcohol solution. The mixture was stirred at 50 OC for 1.0 h then cooled to room temperature before 

r&igcrathtg for 1 to 5 days for crystallization of the salt. To increase enantiomcric purity, the resulting 

mar&late salt was recrystallked twice using 10 volumes of absolute ethanol. Recovery of the free amine was 

accompliskd by dissolving the mandclato salt in 5 N sodium hydroxide and extracting with dichlosamctbanc. 

&I avaagt, an overall chemical yield of 24 % with enantiomeric purity 5 >96 % ec was obtained from this 



In the prepamtion of fiuoxetine and tomoxetine (Scheme 1). the amino alcohol 8 was rno~e~y~ 

by&st forming the carbamate followed by reduction with lithium aluminum hydride in rcfluxing ‘M-E to obtain 

the N-methyl amino alcohol in excellent yield.7 Following the pmcedum ti for srylating the S-norfluoxetinc 

intermediate and salt fade S-&oxetioe h~hl~~ 7 was obtained as a mbrkss uysW solid in 

YW% from i~~“~~yl-~p~nyl-3x~~~me. AMnatively, S-fluoxetine hail 7 was 

obtained in 8996 from the mon~e~y~tion of S-norfluoxetine free base using similar conditions used for 

methylating amino alcohol 8. Although tomoxetine 3 has been prepared from N-methyl-3-phcnyl-3- 

hydxoxypmpylamine snd ocnsol using Mitsunobu conditions,~ this method was not desirable far large-scale 

synthesis. Instead we chose to circumvent the Mitaunobu proccdum by using an arylation similar to the one 

used in the fhmxetinu and norfluoxetinc syntheses. Treatment of the a&oxide of ~S)-~-me~y~-3-ph~ny~-3- 

h~x~y~e with 2-~u~l~~ and subsequent salt f~atio~ gave modest chemical yields of S- 

tomoxetiue hy~hl~~ 9, however, ep~e~~tion of the chii center was observti This unusual 

racemization is currently being investigated. Tim R isomers of norfiuoxetine, fluoxetine, and tomoxetiue can 

also be pmptued stsrting fmm (R)-3-phenyi-3-h~x~l~~e.p 
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A convenient method for preparing the R or S isomers of fluoxctine. norfluoxetine and tammetk has 

been demonstrated. This Practical, inexpensive synthetic method is considend to be significant in the 

pqmrarhoffluox&neanditsoongenas. 
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