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Summary. The complexation of opened dehydrodipeptides with metal Ions: 
Pd,‘Ca, Fe, Ni, Cr strongly affects the diaetereoeeleotivity in hydroge- 
nation and permits to attsln Le. up to 88%. 

Numerous publication8 are devoted to aeymmetric hydrogenation of dehydro- 
amino acids, dehydrodipeptldes and their derivatives. Considelrrble 8uccese 
has been achieved with the catalysle by Rh compleree of chirai ;hoephinee. 
Quantitative optical yield43 excite in this case no aurprlse ’ . Excellent 
reeulte were also obtaiz$ed by hydrogenation of cyclic dehydrodipeptidea 
over eahlml catalysts . It is obvious that a r?_gldity of cyolic systeme 
promotes high diaetereoaelectivlty, whereas opened dehydrodipeptides mani- 
feat In general poor diaetereoerelectivity in presence of achiral catalysta3, 
while chiral catalyst8 can lead to high stereoeelectivity 4asb. 

We reasoned that oomplexation of opened dehydrodipeptidea with metal 
ions may lnoreaee the r$gldity of dipeptide chain and hence to improve op- 
tical yields. 

The preeenf investigation is undertaken to examine the influence of me- 
tal complex fozmation on the hydrogenation of dehydrodipeptides of general 
fozmula PhCH3C(NHCOCH3)CONHCH(R)COOR’. We regarded two poaeibllities. 
Firet, the oentral ion - Pd(I1) -8imulfaneouely plays roles of oomplexing 
atom and hydrogen tranefer catalyst. Second, the centrcrl atom plays only 
complexing role whereas the hydrogenation is performed over optically lnac- 



568 
I. N. LISICHKINA et al. 

tioe catalyst. In the latter cape salta of Ca(II), Fe(II), Ni(II), 

Cr(III3 were used. 

We prepared methionine containing dehydrodipeptidest 

l%CHPC(NHCOCH3)CONHCH(CH2CH2SCH3)COOR~ (I), R'=H,Ye, Et,,i-Pr, Bcl and 

their complexes with PdC12. On the bagis of well-known affinity of Pd to 

S, 'H NMR and IR epeatral data and elemental analysis the structure of 

complex (R@=H) may be represented as followa: 
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The hydrogenation of Im,PdC12 was carried out either directly by H2 

(Method A), or by H2 after prelirainary reduction of Pd(I1) to Pd(0) by 

means of NaBH4 (Method B). As a result Pd-complexes of diaetereomerio 

N-Ac-Phe-Net-OR' (2) were obtained. Bxperimental data are summarieed in 

Table I. 
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(RS):(SS) for (2)a*b 
Table I 

Method A Method B 

_c 69:31 6g:31 

30:70 (RR):(SR) 

50:50 

0 69 :31 35:65 
0 67:33 (RR):(SR) 
0,27 70r30 50:50 
0,85 69:31 54:46 
0,72 68:32 

al atm H2, ambient temperature, EtOH. Method A 7-8 h., Method B 

0,5 h. Quantitative yields. 
b Detenniaed from ee of Phenylalanine obtained after acid hydrolgsie 

of (2). GLC5. 

'-Ei for RI&i in the fona of dimer is not available. 
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No reaction occured if I wa8 treated with H2 over Pa-black. 
The most interesting feature of this reaction ia the retention of Pa-S 

bond in the complex during the reduction o1 E Pd(X1) to Pd(C) and subsequent 
hydrogen transfer in the intermediate hydrido complex. This was supported 
by the following evidenciee: 

- In the 'B NUR spectrum of (2) CH3S- group gives a strong downfield 
shifted signal of about 0,3 ppm towards the free (I); 

- In the course of reaction no precipitate of metallic Pd was formed; 
-When (S)-Met in (I) was replaced by (R)-Met the enantiomeric reaction 

occured: 8ee runs l-2 and 4-5 in Table I. 
Although structure of hydrido complex is unknown we suppose that in en 

intermediate where chiral discrimination oocures carboxy group of methion- 
ine residue is placed in close proximity to Pd. It follow8 from depenye 
of the direction of diaatereomeric hydrogenation on the volume of R' . 

In the framework of the idea of complexation we further investigated 
the hydrogenation of dehydrodipeptldes N-Ac-d-Phe-AA-OH (31, where AA 
were the residues of Glu, Tyr, Leu and Pro over hcmogeneoue catalyst '7 in 
the presence of CaC12, FeS04, NzL(NO~)~ or Cr(OAc)3. Labile complexes which 
probably are formed in this caee were not isolated. Neverthelese these 
ealta sometimes drastically affect the stereochemistry of reaction. The 
ratios (RS):(SS) for diastereomeric peptides N-Ac-Phe-AA-OH (4) produced 
are presented in table II. 

Table II 

(S)-na no salt CaC12 FeS04 Ni(N03)2 Cr(OAc)3 

Glu 55:45 46:54 49:51 5?:48 48:52 

'PYr 60:40 6S:32 45:55 62:3S 72:2a 
Leu 45:55 44:56 49:51 39:61 5a:42 
PK, 70:30 94: 6 65:35 ag:ii 72:28 

(3)teslt I:1 (mcl), (3):catalyst 30rl (wt), 1 atm. He, EtOH, 2-10 h. 
Quantitative chemical yields '. The ratios determined from ee of Phe- 
nylalanine obtained after acid hydrolysis of (4), GLC 5. 

Ph _NHAc 

KYN 3 

CaQ7 ,EtOH 

Ht/ Pd-polymer 

0 cop 

‘94% 
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Righ diastereoselectivity up to 8& Le. wa8 achieved for opened dehyd- 
rodipeptide. The investigation of other factora influencing the etereoche- 
mistry of this reaction (character of ccmpler, solvent, oounterion) is now 
in progress. 

Thus dehydrodipeptide-metal oomplexation represent a novel approach to 
the regulation of diaetereoseleotive hydrogenation. 
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