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The hydrogenation of the FO I complex of N-Ac--APhe-(S)- or -(R)-Met over a Pd/C 
catalyst affords mainly N-Ac-(R)-Phe-(S)-Met or N-Ac-(S)-Phe-(R)-Met, correspondingly. 
In the reaction of mixed dipeptide complexes with Ca H and Fe H the predominance of one of 
the diastereomers increases from 26 % (for complexes with Fe ions) to 38 %. 
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As we have previously demonst ra ted ,  1 meth ion ine-  
containing dehydrodipept ides  form stable complexes with 
the Pd n ion which coordinates  with the S a tom of  the 
meth ionine  molecule  and plays the role of  an internal 
catalyst ,  i.e., a hydrogen carrier. Therefore,  these com-  
plexes undergo hydrogenat ion  in the absence of  an 
external catalyst  to afford one of  the diastereomers with 
a p redominance  of  about 40 %. In this case, though,  
PdC12 is not  only  the catalyst but  also the reagent,  since 
it is spent in the  process in equimolar  quantities.  And so, 
strictly speaking,  this process can not  be considered a 
catalyt ic  one. In this colmect ion,  it seemed interesting 
to obtain dehydrophenyla lanyl  meth ionine  complexes 
with other  metals  and to investigate their  behavior  in the 
hydrogenation reaction. The N - A c - - A P h e - - M e t  dipeptide 
in an aqueous-e thanol  solution in the presence of  FeSO 4 
forms a labile complex  which is easily hydrogenated 
over  a chi ra l  P d / C  cata lys t  to afford one of  the  
dias tereomers  with 26 % predominance .  This figure is 
lower than the one obtained by the appl ica t ion  of  PdC12 
(40 %), but  it is achieved using a c o m m o n  industrial  
catalyst.  

According to the po ten t iomet r ic  t i t rat ion data, the 
Fe H ion in 95 % methanol  does not  coordinate  at the 
carboxyl group o f  the  dehydrodipept ide ,  since in its 
presence no rise in the acidi ty of  the C O O H  group is 
observed. The UV spectra  of  the  complex and the start-  
ing substrate are actual ly identical .  However,  the fact 
that  the N - A c - - A P h e - - M e t  complex  with Fe H does un-  
dergo hydrogenat ion over the pal ladium catalyst, whereas 
the initial  dehydrod ipep t ide  does not,  1 is indicative that  
the S a tom in the  complex  is inaccessible to pa l lad ium 
and the catalyst  in these ci rcumstances can act. This 
allows one to make the assumption that  the  Fe n ion in 
the complex  is coordina ted  with the S atom. 

To generate even more rigid structures,  mixed com-  
plexes of the dehydrodipept ide  with the  two metals ,  i.e., 
Fe n and Ca H, were obtained.  

As is kaaown, 2 the nearest  analog of  our  substrate, 
N-Ac- -Me t ,  forms stable complexes with CaC12 in which, 
according to X-ray analysis, the Ca a tom coordinates  
with the O atoms of  the carboxyl and carbonyl  groups 
not interacting with the S atom. The N - A c - - A P h e - - M e t  
dipeptide also gives a complex with CaC12: according to 
the potent iometr ic  t i t rat ion,  in a 95 % methano l ic  solu- 
t ion the complexat ion  of  the ca lc ium ion occurs at the 
caboxyl group of  the pept ide,  since the acidi ty of  the  
lat ter  increases by 0.46 p K  units. 

We assumed that  every metal ,  according to its own 
nature,  coordinates  with the different funct ional  groups 
of  the dehydrodipep t ide ,  i.e., Fe H coordina tes  with 
S, whereas Ca H coordinates  with the  O atoms of  the 
carboxyl and carbonyl  groups. This should result in a 
further increase in the conformat ional  r igidity of  the 
complex formed. 

The mixed complexes  of  N - A c - - A P h e - - M e t  with 
Fe" and Ca" ions obtained were hydrogenated  over a 
P d / C  catalyst. The results of  the hydrogenat ion  are 
presented in the Table 1. 

Table 1. The hydrogenation of the complexes of 
N-Ac--APhe-(S)-Met with Fe ~ and Ca H ions 

Metal ion --  Fe Ca Fe + Ca 

Predominance of the 
R,S-diastereomer (%) --* 26 --* 38 

* No hydrogenation occurs. 

Translated from Izvestiya Akademii Nauk. Seriya Khimicheskaya, No. 3, pp. 545--546, March, 1994. 

1066-5285/94/4303-0505 $12.50 �9 1994 Plenum Publishing Corporation 



506 Russ. Chem.Bull., Vol. 43, No. 3, March, 1994 Lisichkina et al. 

The h y d r o g e n a t i o n  of  the mixed  complex  of 
N-Ac- -APhe- (S) -Met  with Ca" and Fe H ions affords 
mainly N-Ac- (R) -Phe- (S ) -Met  similar to the hydro- 
genat ion of the PdC12-dipeptide complex, whereas the 
( R ) - m e t h i o n i n e - c o n t a i n i n g  complex forms primari ly 
N-Ac- (S) -Phe- (R) -Met  with the same predominance.  

Experimental 

Standard hydrogenation method. A solution of 0.5 mmol 
of N-Ac--APhe--Met obtained by the known method I and 
0.5 mmol of CaC12 in 10 mL of EtOH was stirred till the 
complete dissolution of the salt (about 10 rain). Then an 
equimolar amount of FeSO47H20 was added and stirred for 
2 h more. The complex obtained was hydrogenated at atmos- 
pheric pressure over 10 % Pd/C (substrate : catalyst ratio 
10 : 1). The reaction was monitored by the following disap- 
pearance of the absorption band of the conjugated double bond 
at 280 nm. The hydrogenation was complete in 48 h. The 

diastereomeric composition of the resulting product was de- 
duced from the ratio of the intensities of the MeS protons 
signals in the IH NMR spectra. The assignement of the signals 
of the diastereomers was carried out as described earlier. 3 
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