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SYNTHESIS OF a-AMINOKETONES BY CATALYTIC 

HYDROGENATION OF BENZILMONOIMINES 

* 
Submit ted by B e n i t o  A lca ide ,  Gerard0 Escobar, Rafael  Perez-Ossor io and 
(10/2/81) Joaqui n P1 umet. 

Departamento de Qu imica  Orghnica,  Facul t a d  de Quimica, Un ive r -  
s idad Complutense, Madrid-3, S P A I N .  

a-Aminoketones a r e  va luab le  i n te rmed ia tes  i n  t h e  syn thes i s  of 

1 2 substances w i t h  ad renerg i c  a c t i v i t y  and o f  va r ious  types  o f  he te rocyc les .  

For the  syn thes i s  o f  a-aminoketones va r ious  methods have been r e p o r t e d :  
3 a l k y l a t i o n  o f  amines w i t h  a-haloketones, 

ketones ,4 h y d r o l y s i s  o f  a-( N-a1 k y l  ) -&p - to l  uenesul phony1 amino) ketones 

and ve ry  r e c e n t l y  r e a c t i o n  between a-bromoketones and im ida tes6  and 

chromic o x i d a t i o n  o f  amino a l c o h o l s .  

r e d u c t i v e  amina t ion  of  a-d i -  

5 

7 

As an a l t e r n a t i v e  t o  these methods, we now repor t ’  a ve ry  s imp le  

syn thes i s  which s t a r t s  w i t h  a h i g h l y  v e r s a t i l e  reagent ,  t h e  benzi lmono- 

/ R  H2,Pd/C ,R HC1 + 0 R  
Ph-CO-C=rl-CH, ------+ Ph-CO-CH-AH-CH Ph-CO-CH-NH2-CH C1- 

‘ Ph I 
Ph ‘Ph HO I 

Ph Ph I 
Ph 

I I 1  I 1 1  

a )  R = H b )  R = He c )  R = E t  d )  R = P r i  e )  R = But f )  R = Ph 
q )  R = CH2Ph I I h )  PhCOCHPhNHPh 111’) p-TolylCOCH(e-Toly1)NHMePh 

imines, e a s i l y  o b t a i n a b l e  by d i r e c t  condensat ion o f  b e n z i l s  w i t h  p r imary  

amines,’ which upon c a t a l y t i c  hydrogenat ion  y i e l d  t h e  aminoketones. These 

aninoketones a r e  uns tab le  and r e v e r t  s l o w l y  t o  t h e  s t a r t i n g  monoimines 
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TABLE I. Spect roscop ic  P r o p e r t i e s  f o r  a-Aminoketones (11 )  

I Ra ~ H - N M R ~  

Cmpd v(C=O) v(NH) 6 (CDC13) 
I I a  

I I b  

I I C  

I I d  

I I e  

I I f  

I I g  

I I h  

IIi 

1680 

1689 

1680 

1680 

1675 

1680 

1675 

1675 

1680 

3350 

33483 

3330 

3340 

3330 

3340 

3340 

3333 

3350 

3.28 ( s ,  l H ,  YE); 3.65 ( s ,  2H, P h C k ) ;  5.17 ( s ,  l H ,  
NHCHCO); 6.9-7.8 (my 15H, Ph).  

1.3 and 1.4 ( d ,  31, CIi3CH); 3.36 ( s ,  l H ,  NH) ;  3.43 
and 3.68 ( 9 ,  lli, CHCHT); 5.02 ( s ,  l H ,  NHCHCO); - 6.7- 
7.4 (m, 15H, Ph). 

3.7 and 0 . 8  ( t ,  3H, CF3CH2); 1.0-2.0 ( m y  2H, CbCH3); 
3.30 ( s ,  l H ,  M i ) ;  3.1-3.6 (my l H ,  PhCHCHzCH3); 5.13 
( s ,  l H ,  NHCHCOT; 7.1-7.8 ( m y  151-1, Ph);. 

0.6-1.2 (my 6H, (Ct13)2CH); 1,6-1.9 ( m y  l H ,  (CH3)2CH); 
3.33 and 3.33 ( d ,  l t i ,  PhCHPrl); 3.38 ( s ,  l H ,  NH); 5.00 

0.95 ( s ,  9H, (Cli3)3C); 3.25 and 3.33 ( s ,  2H, o v e r l ,  
PhCHBut and NH); - 4.33 ( s ,  l H ,  NHCHCO); - 6.6-7.5 ( m y  
15HT Ph). 

3.40 ( s ,  l H ,  NE); 4.66 ( s ,  l H ,  CEPh2); 5.17 ( s ,  l H ,  

2.87 (app. t, ?H, Cti2Ph); 3.5-4.1 (m, 2 t i y  NH and 
PhCHZCHPh); - 4.97 ( s ,  l H ,  NHCHCO); 6.7-7.5 (my 20H, Ph) 

4.5-4.3 (broad, 2H, NH and NHCHCO); - 6.8-7.9(mY 15t1,Ph) 

1.27 and 1.33 (d ,  3H, CH-JH); 2.15 ( s ,  6H, C b A r ) ;  
2.3-3.1 (broad, l H ,  NH); 3.5 and 3.7 ( 9 ,  l H ,  CHCH3); 
4.95 ( s ,  l H ,  NHCHCO);-6.7-7.6 - (m, 13H, a romat i cs ) .  

( s ,  1H,  YHCHCO); 6.3-7.6 TN, 15H, Ph). 

NHCHCO); - 6.3-7.5 (TI, 20H, Ph).  

a) Between KBr c r y s t a l s .  b )  D u p l i c a t i o n  o f  some s i g n a l s  i s  due t o  t h e  
presence o f  s te reo isoners .  

on s tand ing .  However, bubb l i ng  hydrogen c h l o r i d e  th rough a f r e s h l y  

prepared e t h e r  s o l u t i o n  o f  t h e  aminoketone a f f o r d s  t h e  r e l a t e d  hydro- 

c h l o r i d e s  as s t a b l e  s o l i d s  i n  e x c e l l e n t  y i e l d s .  H igh  p u r i t y  aminoketones 

can be recovered f rom t h e  hyd roch lo r i des  by t rea tmen t  w i t h  a1 k a l  i. The 

general  r e a c t i o n  as w e l l  as t h e  va r ious  compounds prepared a r e  shown above. 

Spec t ra l  data o f  compounds I 1  a r e  c o l l e c t e d  i n  Table I and p h y s i c a l  

cons tan ts  o f  compounds I 1 1  a r e  summarized i n  Tab le  11. 
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TABLE 11. a-Aminoketones Hydrochlorides ( I I I ) a  

Cmpd mp ( C O )  C rys t a l .  Formula Elemental Analysis Calcd. (Found) 
sol vent C H c1 N 

I I I a  

I I I b  

IIIC 

I I I d  

I I I e  

I I I g  

I I I h  

I I I i  

238- 240 

222-224 

228-232 

186-188 

114-116 

202-204 

180-182 

232-235 

MeOH- E t  20 

MeOH-Et20 

PleOH- Et20 

Ph-H 

MeOH- E t 20  

Ph-H 

crude 

crude 

C21H20C1N0 74.66 5.07 10.49 
(74.42) (5 .82)  (10.64) 

C22H22C1 NO 75.09 6.30 10.08 
(74.82) (6 .36)  (10.34) 

C23H24C1 NO 75.50 6.61 9.70 
(75.46) (6 .70)  (10.06) 

C24H26C1 NO 75.87 6.90 9.33 

C25H28C1 NO 76.22 7.16 9.00 
(76.08) (7.23) (9 .29)  

c28H26ci 1\10 73.58 6.12 3.28 

(75.61) (6.76) (9.06) 

(73.69) (6 .06)  (8.47) 

(74.61) (5.69) (11.01) 

(75.36) (7 .02)  (9 .26)  

c20H18ci NO 74. i a  5.60 10.95 

C23H25C1 NO 75.87 6.90 9.33 

4.15 
(4.11) 

3.95 

3.83 

(4.22) 

(3 .56 )  

3.69 
(3.70)  

3.56 
(3.69)  

3.27 
(3.31)  

4.32 
(4.48)  

(3 .74 )  
3.69 

a )  Attempts t o  i s o l a t e  hydrochloride I I I f  f a i l e d ;  s p e c t r a  and a n a l y s i s  of 
the i s o l a t e d  product correspond t o  benzhydrilamine hydrochloride.  
Calc. f o r  C13H14C1N0 : C ,  71.03; H ,  6.42; C 1 ,  16.15; N ,  6.37. 

Found : C ,  70.76; H ,  6.54; C 1 ,  15.88; N, 6.59. 

EXPERIMENTAL 

Honoimines ( I )  .- Monoimines were prepared by ref luxing equimolar amounts 

of benzil  and the appropiate  amine i n  benzene, toluene or xylene s o l u t i o n  

with removal of the water formed. Imine Ib has been d e ~ c r i b e d , ' ~  Ic-f  

were reported i n  r e f .  9b and I i  i n  ref .  9c. Yields o f  monoimines refer t o  

c r y s t a l l i n e  product w i t h  correct microanalysis .  

N-Benzyl-1-benzoylbenzylimine ( I a ) . -  From benzil  (12.25 g ;  60 mmol) and 

benzylamine (6.42 g ;  60 mmol) i n  toluene (100 ml ) ;  4 hrs. C r y s t a l l i z e d  

from methanol, mp. 78-73'; y i e l d  9.17 g, 51%. IR: 1660, 1629 cm-'. 

'H-NMR: 6 4.56 ( s ,  2H,  PhCti2); 7.0-7.3 ( m ,  15 H ,  P h ) .  

222 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
5
9
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



Volume 14, No. 3 (1982) OPPI BRIEFS 

A n a l .  C a l c d .  f o r  C 2 1 H 1 7 N O :  C ,  5 4 . 2 5 ;  H ,  5 . 7 2 ;  N ,  4 . 6 8 .  

Found :  C ,  8 4 . 2 1 ;  H ,  5 . 6 9 ;  N ,  4 . 7 1 .  

N-(1,2-Diphenyl)ethyl-l-benzoylbenzylimine ( I s ) . -  From b e n z i l  

( 5 . 3 4  g ;  25 mmol) a n d  l Y 2 - d i p h e n y l e t h y l a m i n e  ( 5 . 0  g ;  2 5  mmol) 

i n  xylene (40 ml) ;  15 hrs. C r y s t a l l i z e d  from methanol, mp. 102-103"; y i e l d  . .  
5.91 g ,  61%. IR: 1665, 1630 cm-l. 'H-MlR:  6 3 .1  (ABX system, p a r t  AB not  

resolved,  2H, P h C E 2 ) ;  (ABX system, p a r t  X not r e so lved ,  l H ,  PhCt$H2); 

6.6-7.3 (m, 23H, P h ) .  

Anal. Calcd. f o r  C281i23NO: C ,  86.35; H ,  5.95; N, 3.60 

Found: C ,  86.41; H ,  6.91; N, 3.56 

N-Phenyl-1-benzoylbenzylimine ( Ih) . -From benzyl (15.9 g ;  72 mmol) and 

a n i l i n e  (6.57 9 ;  72 mmol) i n  xylene (30 ml ) ;  7 hrs. C r y s t a l l i z e d  from 

e thano l ,  mp. 104-135"; y i e l d  5.91 g ,  42%. IR: 1665, 1620 crn-l. ' H - N M R :  6 

6.9-7.7 ( m y  P h ) .  

Anal. Calcd. for C20H15NO: C ,  34.13; H, 5.30; N, 4.91. 

Found:  C ,  84.50; t i ,  5.53; N, 4.89. 

Aminoketones (11)  .-Aminoketones were prepared by hydrogenation of monoimines 

(1 mmol) d i s so lved  i n  e thyl  a c e t a t e  (50 ml) i n  the presence of 5% Pd/C 

(30-50 mg) a t  room temperature and an i n i t i a l  p re s su re  of 43 psi (2.8 atm) 

i n  a Parr- type hydrogenator.  Nhen no more hydrogen was absorbed (2-16 hrs) 

t h e  c a t a l y s t  was f i l t e r e d  o f f  and t h e  so lven t  e l imina ted .  The crude 

product was near ly  pure aminoketone, y i e l d  96-99%. In the IR spectrum no 

imine band was observed. 'H-NYR spectrum showed only s i g n a l s  expected f o r  

aainoketones and the i n t e g r a l s  a r e  i n  agreement with the number of protons 

expected f o r  each s i g n a l .  

Attempt c r y s t a l 1  i z a t i o n  of the aminoketones f a i l e d  and p u r i f i c a t i o n  

by chromatography could n o t  be c a r r i e d  ou t  due t o  the tendency t o  revert t o  

the s t a r t i n g  monoimine. However, the  spectroscopic  p u r i t y  of the compounds 
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was h i g h l y  s a t i s f a c t o r y  w i t h o u t  p u r i f i c a t i o n .  

The hyd roch lo r i des  I 1 1  were prepared by bubb l i ng  hydrogen c h l o r i d e  

through a s o l u t i o n  o f  t h e  aminoketone i n  e t h e r  and were c r y s t a l l i z e d  from 

the  so l ven ts  mentioned i n  Table 11. 

Acknowledgment.- G.E. expresses h i s  g r a t i t u d e  f o r  a s c h o l a r s h i p  
f rom I .N.A.P.E.  ( I n s t i t u t o  Nacional de A s i s t e n c i a  y PrornociBn de l  
Es tud ian te .  
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