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SYNTHETIC COMMUNICATIONS, 17(6), 669-676 (1987) 

ASYMMETRIC SYNTHESIS I X 1  : PREPARATION OF 

CHIRAL a -SUBSTITUTED PHENETHYLAMINES 

* 
Jose L. Marco, Jacques Royer and Henri -Phi 1 i ppe Husson 

I n s t i t u t  de Chimie des Substances Nature l les - CNRS 
91190 Gi f -sur-Yvet te  (France) 

ABSTRACT : (S)-N-methyl- a-methyl-phenethylamines 5a-d were o b t a i -  
ned i n  56-62 % e.e. f rom the  c h i r a l  synthon (-1-N-cyano- 
methyl-4-phenyl-l,3-oxazolidine-l. - 

Despite t h e i r  simple s t r u c t u r e  and important b i o l o g i c a l  

a c t i v i t i e s  the  asymmetric synthesis o f  amphetamines has not  been 

t h e  subject  o f  many publ ished work . The recent p u b l i c a t i o n  o f  

Takahashi descr ib ing the synthesi s o f  c h i  r a l  1 -a1 kyl-2-phenyl-  

ethylamines from 4-phenyl-1,3-oxazolidines prompts us t o  r e p o r t  

t h e  r e s u l t s  o f  our i nves t i ga t i ons  i n  t h i s  area. 

2 

I n  conjunct ion w i t h  our i n t e r e s t  i n  preparat ion o f  o p t i c a l l y  

a c t i v e  amines, aminoalcohols and aminoacids we have designed a new 

N-cyanomethyl-l,3-oxazolidine synthon - 1 . I n  recent years, 

a - a m i n o n i t r i l e s  have been demonstrated t o  be usefu l  f o r  a l ky la -  

t i o n  the a p o s i t i o n  o f  t he  amino group leading t o  

a - subs t i t u ted  amines a f t e r  decyanation . Our s t ra tegy  f o r  the 

4 

5 

* To whom correspondance should be addressed 
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670 ROYER, AND HUSSON 

- 

1 - 

u! Y, 

Table 

Diastereomeric excesses and chemical s h i f t s  o f  t h e  CH3 and N-CH3 
1 s ignals  i n  the H NMR spectra o f  t h e  diastereomeric m ix tu re  o f  4 

(CDC13, 200 MHz) 
- 

N-CH3 

Compound - de % major m i  nor major m i  nor 

4a 66 0.86 0.71 2.22 2.40 

4b 64 0.83 0.69 2.21 2.37 

4c 66 0.85 0.72 2.21 2.37 

4d 64 0.83 0.70 2.20 2.35 
4e 66 0.84 0.72 2.19 2.34 

CH3 
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ASYMMETRIC SYNTHESIS IX 671 

synthesis o f  a -subs t i t u ted  phenethylamines 5 i s  based upon the  

double a l k y l a t i o n  of t he  a m i n o n i t r i l e  1 fo l lowed by a stereo- 

s e l e c t i v e  decyanation. 

- 

- 

Thus, sequent ia l  d i a l k y l a t i o n  o f  - 1 under t h e  cond i t i ons  p rev ious l y  

descr ibed afforded 1,3-0xazolidines - 3a-e (Scheme) tha t ,  wi thout  

i sol  a t i  on were subjected t o  reduc t i ve  decyanati on i n  E t O H  using 

NaBH4 a t  room temperature. The separat ion o f  t h e  diastereomers 

- 3a-e was poss ib le  but  not  h e l p f u l  s ince t h e  decyanation r e a c t i o n  

which i s  an e l im ina t i on -add i t i on  process was proved t o  be 

non-stereospeci f ic .  Compounds - 4a-e, i s o l a t e d  as viscous o i l s ,  

cons i s t  o f  two diastereomers. The d.e.s. were measured by 

i n t e g r a t i o n  o f  t h e  two methyl s igna ls  i n  t h e  'H NMR spectra o f  t he  

crude mixture (Table) .  I n  t h e  course o f  t h i s  work no separat ion o f  

t h e  diastereomers - 4a-e was achieved and the  c h i r a l  appendage o f  

- 4a-e was removed by hydrogenolysis (Pd/C, 10 %, MeOH, rt, 12h) 

g i v i n g  (S)-N-methyl- a-methyl-phenethylamines - 5a-d6 i n  56-62 % 

e.e. (Table).  The e.e. values f o r  compounds 5 were determined by 

po la r ime t ry  i n  the  case o f  - 5a and - 5c and by t h e  H NMR spectra o f  

t h e  Mosher's amides i n  the  case o f  - 5b and - 5d. The good agreement 

o f  d.e.s. f o r  - 4 and e.e. f o r  - 5 demonstrated t h a t  no racemisat ion 

occurred i n  the  hydrogenolysis step. 

4 

- 1  
7 

I n  conclusion, t h e  procedure descr ibed here should be valuable 

f o r  t he  synthesis of var ious a - a l k y l  phenethylamines s ince 

a l k y l a t i o n  of synthon - 1 can be achieved w i t h  a se r ies  o f  a l k y l  and 

benzyl ha l ides.  Separation o f  t h e  diastereomers 4 would lead a f t e r  

hydrogenolysis o f  t he  c h i r a l  a u x i l i a r y  t o  o p t i c a l l y  pure R o r  S 

amphetami nes - 5. 

- 
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612 MARGO, ROYER, AND HUSSON 

EXPERIMENTAL SECTION 

Preparat ion o f  - 3a 

The f o l l o w i n g  procedure i s  t y p i c a l  o f  t he  experimental 

condi t ions used f o r  t h e  preparat ion o f  compounds - 3. Compounds - 3 

are used wi thout  p u r i f i c a t i o n  f o r  t he  next step. 

To a s t i r r e d  s o l u t i o n  o f  LDA/HMPA (1/1 ; 5.10-3 mol, prepared 

from 3.12 mL o f  B u l i  1.6 M and 0.75 mL o f  d i isopropylamine a t  

- lo"/- 30" C under a n i t rogen  atmosphere) i n  THF (20 mL) was 

added - 2 (0.909 g, moly THF, - 78" C) v i a  syr inge over 

5 min. A f t e r  20 min. t he  r e s u l t a n t  anion s o l u t i o n  was added benzyl 

bromide ( 2  equiv.)  and t h e  mixture was s t i r r e d  a t  - 78" C f o r  1 h, 

quenched by NH4C1 then ext racted w i t h  ether  d r i e d  and concentrated 

t o  dryness. F lash chromatography o f  t he  res idua l  o i l  (Si02, 

hexane-AcOEt, 80-20) y i e l d e d  compound - 3a as a mixture o f  

d i  astereomers : 

4 

MS ( r e l a t i v e  i n t e n s i t y )  292 (M", 11, 277 (661, 25 

(131, 201 (1001, 157 (251, 132 (261, 105 (541, 91 (741, 

'H NMR (CDC13, 200 MHz) (ppm) : 

( 

81 

81, 220 

(56).  

major compound : 1.08 3H, CH31, 2.89 (d, J = 13.5 Hz, l H ,  C 3  
Ph), 3.13 J = 13.5 Hz, lH, Ct12Ph), 4.86 (d, J = 4HZ, 1H, 

minor compound : 1.34 (s, 3H, CH3), 2.39 (d, J = 13.5 Hz, 1H, Ct12 

Ph), 3.03 (d, J = 13.5 Hz, l H ,  Cli2Phl, 4.69 (d, J = 3.5 Hz, 1H, 

N-CH-O), - 4.92 (d, J = 3.5 Hz, l H ,  N-CF-0) 

anal, calcd.  f o r  C19H20N20 : C, 77.52 ; H, 6.80 ; N, 9.52. 

N-CH-O), 5.02 (d, J = ~ H z ,  I H ,  N-CH-0) - - 

found : C, 77.64 ; H, 6.70 ; N, 9.55. 
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ASYMMETRIC SYNTHESIS IX 673 

Prepara t i on  o f  - 4 

NaBH4 (1.1 eq.) was added po r t i onw ise  t o  a s o l u t i o n  o f  - 3 i n  

EtOH ( n., 0.4 M I  ; s t i r r i n g  was cont inued a t  room temperature 

overn igh t .  

The so l ven t  was removed and t h e  res idue  taken i n  CH2C12, washed 

w i t h  water then w i t h  b r ine ,  d r i e d  over Na2S04 and evaporated t o  

dryness. The o i l y  res idue  was p u r i f i e d  by f lash-chromatography 

(CH2C1 2-MeOH : 95-5 

4a o i l  (30 % y i e l d  f rom 1 1  - 
MS (m/z, r e l a t i v e  i n t e n s i t y )  : 238 (M" - 31, 241, 180 (341, 

178 ( l o o ) ,  121 (241, 71 (34) 

'H NMR (see t a b l e )  

anal .  ca lcd .  f o r  C18H23N0 : C, 77.32 ; H, 8.25 ; N, 5.01 

found : C, 77.21 ; H, 8.17 : N, 5.27 

4b o i  1 (29 % y i e l d  f rom 1 )  - - 
MS r e l a t i v e  i n t e n s i t y )  : 268 (M" - 31, 41, 191 (81, 

178 ( l o o ) ,  161 (91, 121 (351, 103 (141, 91 (16)  

'H NMR (see t a b l e )  

anal .  ca lcd .  f o r  C19H25N02 : C, 76.15 : H, 8.35 : N, 4.67 

found : C, 76.08 ; H, 8.26 ; N, 4.52 

4c o i l  (25 % y i e l d  f rom 1) 
MS (m/z, r e l a t i v e  i n t e n s i t y )  : 268 (M" - 31, 15), 178 

( l o o ) ,  149 (61, 121 (271, 103 (121, 91 (91 

'H NMR (see t a b l e )  

anal. c a l c d  f o r  C,9H25N02 : C, 76.15 ; H, 8.35 ; N, 4.67 

- 

found : C, 76.09 ; H, 8.12 ; N, 4.57 
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674 ROYER, AND HUSSON 

4d o i l  (21 % y i e l d  f rom 1) 
MS (m/z, r e l a t i v e  i n t e n s i t y )  : 252 (M" - 31, 201, 178 

'H NMR (see t a b l e )  

anal. calcd.  f o r  C19H25N0 : C, 80.48 ; H, 8.82 ; N, 4.94 
found : C, 80.72 ; H, 8.78 ; N, 4.87 

- 

( loo) ,  121 (651, 105 (621, 103 (49)s 91 (351, 77 (27) 

4e o i l  (26 % y i e l d  f rom 1)  - - 
MS (m/z, r e l a t i v e  i n t e n s i t y )  : 272, 274 (M" - 31, 14, 51, 

178 (1001, 125 (221, 121 (251, 103 (211, 91 (181, 77 ( l o ) ,  

58 (84) 

' H  NMR (see t a b l e )  

anal. calcd.  f o r  C18H28NOC1 : C, 71.06 ; H, 7.23 ; N, 4.60 

found : C, 70.86 ; H, 7.41 ; N, 4.55 

Preparat ion o f  - 5 

Compound - 4 d isso lved i n  methanol ( %  0.2 M I  was submitted t o  

hydrogenolysi a t  room temperature and atmospheric pressure i n  

presence o f  10 % Pd/C overnight.  The reac t i on  mixture was then 

f i l t e r e d  through a c e l i t e  bed and the  f i l t r a t e  evaporated i n  vacuo 

t o  y i e l d  an o i l y  res idue which was p u r i f i e d  by f l a s h  chromato- 

graphy on s i  1 i ca ( CH2C1 2-MeOH 1. 

5a mp. 35-37' ( s o l i d i f i e d  o i l )  Y : 90 % - 
'H NMR (CDC13, 80 MHz) 

C H ~ ) ,  1.57 l H ,  NH), 2.35 3H, N-CH3), 2.42-2.95 

3H), 7.15 ( S ,  5H, Ar)  

MS : m/z ( r e l a t i v e  i n t e n s i t y ) ,  134 (M" - 31, 101, 119 (51, 

117 (5) ,  91 (451, 65 (161, 58 (100) 

anal. calcd.  f o r  C10H15N : C, 80.53 ; H, 10.06 ; 

6 (ppm) : 1.03 (d, J = 7.5 Hz, 3H, 

found : C, 80.37 ; H, 9.73 



D
ow

nl
oa

de
d 

B
y:

 [I
N

F
LI

B
N

E
T

, I
nd

ia
 o

rd
er

 2
00

5]
 A

t: 
10

:5
6 

7 
M

ar
ch

 2
00

8 ASYMMETRIC SYNTHESIS IX' 675 

5a-HC1 mp 170" ( E t O H )  ( l i t P c  172") 

12.0" (H20, c 1.21, l i t P C  : [a] i5 19.3" (H20, 

c 1.2) ; e.e. 62 % 

5b o i l  ( Y  : 55 %I, [ a] i5  1.2" (CHC13, c 1.6)  ; e.e. 56 % 

'H  NMR (CDC13, 80 MHz) 6 (ppm) : 1.06 J = 7Hzy 3Hy 

CH ) ,  2.16 lH, N H ) ,  2.40 3H, N-CH3) ,  2.47-2.95 
3H), 3.77 3H, OCH3) ,  6.82 (d ,  J = 8 Hz, 2H, W.1, 7-10 

J = 8 Hz, 2H, Ar) 
MS : m/z ( r e l a t i v e  i n t e n s i t y ) ,  179 21, 178 (21, 164 

(31, 121 (201, 72 (251, 58 (100) 

- 

3 

- 5c o i l  ( Y  : 42 %),  C a l i 5  5.8" (CH2C12, c 1.98) l i t 2 c  [a] t3 
9.70 (CH2C12, c 2 )  ; e.e. 60 % 

'H NMR (CDC13, 80 MHz) 6 (ppm) : 1.06 (d ,  J = 7 Hz, 3H, 

CH3) ,  1.78 (s, lH, N H ) ,  2.38 3H, N-CH3) ,  2.48-3.16 (w, 

3H), 3.77 ( 5 ,  3H, OCH3),  6.58-7.60 (m, 4H, Ar) 
MS : ( r e l a t i v e  i n t e n s i t y ) ,  179 (M", 51, 164 (61, 148 

(131, 121 (171, 91 (121, 96 (71, 72 ( 1 1 ) ,  58 (100) 

- 5d o i l  ( Y  : 45 %) Cali5 2.7' (CHC13, c 0.6) ; e.e. 62 % 

' H  NMR (CDCL3,  80 MHz) 6 (ppm), 1.05 (d,  J = 7.5 Hz, 3H, 

C H ~ ) ,  1.37 lH, N H ) ,  2.28 3H, Ar-Ci3), 2.37 3H, 

N - C H 3 ) ,  2.5-3.1 (m, 3H), 7.12 4H, Ar) 
MS : ( r e l a t i v e  i n t e n s i t y )  163 21, 148 (31, 105 

(61, 91 (41, 77 ( 4 ) ,  58 (100) 
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