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The use ofenantiopure a-xykrhylamines as intermediates in pharmacologically active compounds1 ,,romptcd 

our interest in finding a general and an efficient method for their synthesis. Most of the reported methods 

involve either laborious resolution of amines or asymmetric reduction of imines or chirally modified imines 

with poor asymmetric induction. 2 Recent methods involving diastereorelective C-alkylation of chiral 

oxazolidines3 or tetrahydro-1 ,3-oxazines4 and diastereoselective reduction of Schiffs bases derived from 

acetophenones and chiral a-aryiethylamines2 use stoichiometric amounts nf unrecoverable “chiral auxiliaries” 

thus making them inefficient. In the present work, WC envisioned5 the synthesis of a-arylethylamines using 
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the intermediacy of a-arylethanols (Scheme) which are easily accesible in both R and S forms from 

acctophenones by Corey’s oxazaborolidine-catalyzed enantioselectivc reduction.6 

The alcohols 48-4~ and 5 that were used in the present study wcrc made in high optical purities from the 

corresponding acetophenones using 0.1 equiv of R-oxnzaborolidinc, x 3a as the catalyst and 0.X equiv of RITg as 

the reducing agent in dry TE-IF following th e literature procedure.6 The products were isolated in >YO’% yield L 

;lnd >_95% w cP.ihle). There is room for further improvement of the optical yield by changing the substitucnt 

on boron in oxnzaborolidine 3 from methyl to phenyl gro~~p.~,~ 
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la R = Br 
lb R=OMe 
lc R = OAc 

d 
3a R=CH? 
3b R=Ph 

BHgTHF; r.t. 

OH 

4a R = Br 
4b R=OMe 
4c R = OAc/OH 

Next, the displacement of the hydroxy group with a nitrogen functionality with clean inversion was 

achieved under Mitsunobu reaction conditions,9 by adding a solution of diethyl azodicarboxylate to a 
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6a R = Br 
6b R=OMe 
6c R = OAc/OH 
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ti =i 

8a R = Br, R’ = H 
Sa’ R = Br, R’ = CH3 
8b R = OMe, R’ = II 
8c R = OH, R’ = H 
8~’ R = OH, R’ = CH3 

7 9 

a) I’!&, HNs, BCH3, DEAD; 0” C to r.t.; b) P!&, THF, 2N HCI, r.t.; c) Pd/C, Ha, CFaCOOH; 
d) Rancy Ni, HCHO, CFaCOOH, Hz, 60 psi, r.t.: e) 37% aq HCHO, IICOOH, rcflux. 

mixture of tfiphenylphosphine, a-arylethanol and HN3 at 0” C; by standard work up, the corresponding 

azidel0 was isolated in quanitative yield. 
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Finally, the conversion of azides to the respective amines was achieved by one of the following methods. 

Treatment of the azide 6a with triphenylphosphine in THF/2N HCl at room temperature12 followed by the 

, 
Camp. : [a]~~ i ee 

b 
Comp. i [a]~~ 

No. ; : (%I No. ; 
I 1 

4a : +29 : 96 6a : +42 
4b : +35 I 97 6b I c99.4 
4c ; e : e 6~ : e 
5 1 +28 : 96 7 : +75.1 , 

I I 1 I 8 I , 

Comp. ; [aIDa ; ee c i yield ’ 

No. : : (“/c) ; o/o 
I 

I 

8a : -16.7 : 95 : 85 
8b : -19.7 : 97 : 93 
SC :-77.6:>95:90 
9 : -19.7 : 95 : 87 
8a’ : -42 ; z-95 : 70 
8~’ : -48.2 : >95 : I.5 

, 

a) c =l in methanol. b) Detcrmincd by HPLC analysis of Mosher esters. c) Determined by ‘H NMR 

using l,l’-binaphthyl-2.2’-diylphosphoric acid (Ref. 11). d) Overall isolated yield based on starting 

acetophenone. e) Not measured as the product was partially hydrolyzed under the reaction conditions. 

In this case the mixture was carried through the subsequent steps during which time the hydrolysis was 

complctc. 

standard work up and chromatography gave amine 8a. Compound 8a’ was prepared by the reductive 

methylation of 8a with refluxing formic acid and 37% aq. formaldehyde solution. Amines 8b, SC, and 9 

were obtained by catalytic hydrogenation (Pd/C, Hz, CF3COOH) of the azides fib, 6c and 7 respectively. 

Dimethylamino derivative SC’ was prepared from SC, (Raney Ni/HCHO/CF3COOH, MeOII, Hz, 60 psi),13 

in one step. 

In summary, an efficient method for the preparation of a-arylethylamines in >95% ee and in high yield was 

achieved using a recoverable chiral auxiliary as a catalyst for asymmetric induction in one of the key steps. 

Further modifications, we believe, could make this method an attractive one even for large scale purposes. 

Acknowledgement: We thank Dr. M.J. Shapiro and his group for NMR measurements and Mr. L. Janaskie 

for IIPLC determinations. 
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