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As a continuation of our  p rev ious  r e s e a r c h  in the syn thes i s  of the O- and N-de r iva t i ve s  of t y ramine  
[1-4] we studied the conditions for  obtaining the a ry l e thy lamides  of o~-amino acids .  Some compounds of the 
s e r i e s  a r e  desc r ibed  in the l i t e ra tu re ,  which were  obtained by the acylat ion of a ry le thy lamines  with ~ -  
b r o m o a c y l  ch lor ides  and subsequent  t r e a t m e n t  with ammon ia  [5-6]. We used the peptide synthes is  me th -  
ods, the d icye lohexylca rbodi imide  (DCC) method (method A) and the method of mixed anhydrides  (B), to 
syn thes ize  them.  As the amino  component  we used f i -phenylethylamine (PEA) and its p -hydroxy- ,  p - m e t h -  
oxy- ,  m - h y d r o x y - ,  and N - m e t h y l - p - m e t h o x y  de r iva t ives ;  the amino acids (AA) (glycine, L-va l ine ,  L - a l a -  
nine, D,L- leuc ine ,  D ,L-meth ion ine ,  and L-pro l ine)  were  reac ted  as the carboberzzoxy (Cbo) de r iva t i ve s .  

The condensat ion of the f l - a ry l e thy lamines  with the AA in the p r e s e n c e  of DCC was run in a solution 
of THF,  CH2C12, or  the i r  mixture ,  at e i the r  0-5 or  20~ The bes t  r e su l t s  were  obtained when the r e a c -  
tion was run in T H F  at ~20 ~ When excess  amine is p r e sen t  in the reac t ion  mix tu re  a p rec ip i t a te  of the 
amino sa l t  depos i t s ,  which r e a c t s  s lowly with the DCC, and seconda ry  reac t ions  a lso  take place,  which 
lead to the fo rma t ion  of the N - a c y l u r e a  [7]. 

The method of mixed anhydrides ,  using the methyl  and ethyl ch lo ro fo rma tes ,  p roved  to be m o r e  con-  
venient .  In this case  the reac t ions  p roceed  subs tan t ia l ly  f a s t e r  and give,  as a rule,  h igher  yields of the 
p roduc t s .  Employing  this method,  we were  able to condense some  of the AA with all  of the indicated 
amino components .  The p r e s e n c e  of a f r ee  hydroxy group in ty ramine  fai ls  to lower  the yield of the p rod -  
ucts :  Cbo-g lycy l ty r amine  (Xa) and Cbo- l eucy l ty ramine  (XIa) were  obtained in r e spec t ive  yields  of 82.5 
and 58.4%. The method of mixed anhydr ides  can be used to condense Cbo- leucine  with O ,N-b i s ( t r ime thy l -  
s i ly l ) ty ramine .  Here  product  (XI) was obtained in h igher  yield (74.5%), which is p robably  explained by the 
fact  that O ,N-b i s ( t r ime thy l s i l y l ) ty ramine  is r ead i ly  soluble in THF,  whereas  ty ramine  is p r ac t i ca l l y  in-  
soluble at low t e m p e r a t u r e .  

The Cbo pro tec t ion  was r emoved  by hydrogenat ing the condensat ion products  ove r  Pd black at N20~ 
The isola t ion of the products  as the hydroch lor ides  and t a r t r a t e s  was made difficult  due to the i r  high h y g r o -  
scopici ty .  The mel t ing  point of some  of the compounds could not be de te rmined  for  the s a m e  r ea son  (see 
Table  2). Amides  (xIIa) and (XIIIa) were  obtained without the in te rmedia te  isolat ion of the i r  Cbo d e r i v a -  
t ives .  

In the IR s p e c t r a  of Cbo de r iva t ives  (Ia)-(XIa) a re  obse rved  aborpt ion bands that co r re spond  to the 
amide bands of the Cbo group in the 1675-1685 c m  - i  region, the band of a m i d e - I  in the 1655-1660 cm -i  
region,  and a lso  a band that c o r r e s p o n d s  to the total  absorp t ion  of a m i d e - I I  In the 1540-1575 c m  -1 region.  
The bands of the s t re tch ing  v ibra t ions  of the NII groups  lie in the 3300-3340 c m  - i  region.  The p r e sen ce  of 
the absorp t ion  bands of a m i d e - I  and a m i d e - I I  r e spec t i ve ly  at 1670-1680 and 1550-1575 cm -i  is c h a r a c t e r i s -  
tic for  the IR s p e c t r a  of the AA phenyle thy lamides  (Ib)-(XIIIb). Bands at 3220-3225 and 3345-3355 em -~ 
a r e  obse rved  in the region of the s t r e t ch ing  v ibra t ions  of the NI-I groups,  and also a s e r i e s  of bands in the 
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2600-2800 c m - i  region, which co r re spond  to the s t re tch ing  v ibra t ions  of the NH + group. These  data con-  
f i r m  the s t r u c t u r e  of the obtained compounds.  

E X P E R [ M E  N T A L  M E T H O D  

The IR s p e c t r a  of the products  were  obtained on a UR-10 s p e c t r o m e t e r  as K]3r pe l le t s .  Fo r  the TLC 
we used Silufol UV-254 pla tes  and the s y s t e m:  4 : 1 : 1 b u t a n o l - A e O H - w a t e r .  The [C~]D values  were  obtained 
for  1~ aqueous solut ions on an SU-3 p o l a r i m e t e r .  

Cbo-Gly Phenyle thylamide  (In) (methodA).  To a solution of 1.94 g of Cbo-Giy-OH in 20 ml  of THF 
was added 1.03 g of DCC, and a f t e r  30 rain 1.21 g of PEA in 5 ml  of THF.  Af te r  24 h the mix tu re  was f i l -  
tered,  the solvent  was removed,  and the res idue  was d isso lved  in CH2C12. The solution was washed in suc -  
ces s ion  with 0.5 N HC1 solution, H20 , and 0.5 N NaHCO 3 solution, dr ied  over  Na2SO4, and the solvent  was 
evapora ted  in vacuo.  We obtained 0.7 g of (Ia). 

Cbo-Val  p-Methoxyphenyle thylamide  (VIIa 5 (method B). To  a solut ion of 1.05 g of Cbo-Val -OH in 8 
ml  of THF plus 0.59 ml  of TEA at - 1 0  ~ was added 0.43 ml  of ethyl ch io ro fo rma te  (ECF). Af te r  15 rain a 
solution of 0.634 g of p -methoxyphenyle thy lamine  in 8 ml  of T H F  was added. The mix tu re  was kept at - 1 0  ~ 
for  2h and then let it stand overnight .  The prec ip i ta te  was separa ted ,  the solvent  was evapora ted ,  and the 
res idue  was d isso lved  in ethyl aceta te  and washed in success ion  with 0.5 N HC1 solution, 0.5 N NaHCO~ 
solution, and water ,  dr ied  over  Na2SO4, and the solvent  was evapora ted  in vacuo.  The yield of (VIIa) was 
1.03 g (64.5~c5. The o ther  Cbo de r iva t ives  were  synthes ized  in a s i m i l a r  manne r  (Table 15. 

N - C b o - L e u  T y r a m i d e  (XIa). To  a solution of 1.11 g of Cbo-Leu-OH in 8 ml  of T H F  plus 0.59 ml  of 
TEA was added 0.43 ml  of E C F  at - 1 0  ~ Af ter  20 rain a solution of 1.18 g of O ,N-b i s ( t r ime thy i s i l y l ) t y r a -  
mine in 8 ml  of T H F  was added. The mix tu re  was kept at - 5 ~  for  1 h and then worked up as desc r ibed  for  
(VIIa). The yield of (XIa) was 1.21 g. 

H - L e u  p-Methoxyphenyle thy lamide  Hydrochlor ide  (VIIIb). A solution of 1.16 g of (VIIIa 5 in 20 mi  of 
MeOH was hydrogenated  over  Pd black until the CO 2 evolution ceased .  The ca ta lys t  was sepa ra ted ,  and the 
f i l t ra te  was evapora ted  to 5 ml, acidified with a solution of HC1 in MeOH to pH 3, and (VIIIb 5 was p r e c i p i -  
tated by the addition of e ther .  The yield of (VIIIb) was 0.56 g (64.2~c), mp 179-180 ~ {from i -P rOH) .  The 
o ther  amide hydroch lor ides  were  synthes ized  in a s i m i l a r  manne r  (Table 2). 

H-Val  p-Methoxyphenyle thylamide  T a r t r a t e  (VIIb). A solution of 1.0 g of (VIIa) in 20 ml  of MeOH 
was hydrogenated over  Pd black, the ca ta lys t  was separa ted ,  and the solution was evapora ted  to 5 ml  and 
a solution of 0.39 g of t a r t a r i c  acid in 4 ml  of MeOH was added. P rec ip i t a t ion  with absolute e the r  gave 
0.68 g of (VIIb) as a hygroscop ic  product  that was s to red  ove r  P205. The other  amide  t a r t r a t e s  were  ob- 
tained in a s i m i l a r  manne r  (see Tab le  2). 

CONCLUSIONS 

Employing  the peptide syn thes i s  methods,  a n u m b e r  of o~-amino acid a ry le thy lamides  was obtained 
f r o m  glycine,  L-a lan ine ,  L-va l ine ,  D,L-meth ion ine ,  D ,L- leuc ine ,  L-pro l ine ,  and f l -phenylethylamine,  
and f r o m  p-methoxyphenyle thy lamine ,  m-hydroxyphenyle thy lamine ,  N-methy l -p -me thoxypheny le thy lamine ,  
and t y r a m i n e .  
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