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a-Hydrazino acids (I) have aroused interest widly in recent years 

mainly because of their biological activity'-'), their close structural 

relationship to the naturally occurring a-amino acids and also their isolation 

from nature4). In spite of a variety of their synthetic studies over the past 

several decades5), surprisingly no method for the direct conversion of L-a- 

amino acids (L-II) to L-a-hydrazino acids (L-I) has been reported presumably 

due to the high chemical reactivity of their N-N bonding on hydrogenolysis. 

We want to describe here a new general procedure for this direct conver- 

sion via the hydrogenolysis of the protecting N c-benzyl group of V whose N-N 

bonding, as expected, become stable enough for the fission by NO-acylation as 

shown below. 
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A synthesis of L-a-hydrazino+-phenylpropionic acid (L-I: R=PhCH2-) 

from L-phenylalanine (L-II: R=PhCHz-1 was shown as a typical example. The 

N-benzyl-L-phenylalanine ethyl ester 6] [L-III: R=PhCHz-, R'=CHsCH2-, b.p. 

172-175O (4 mmHg), [a]:" -7.O'(c=2.2, EtOH)] easily obtainable from L-phenyl- 

alanine was treated with 1.2 equivalent of NaNO 2 in lN-HCl (2 eq.] at 80°c 

for 30 min. to give the N-nitroso derivative 6b) (L-IV: R=PhCH2-, R'=CXi3CH2-) 

in a quantitative yield. Successive reduction of IV with Zn-dust in AcQH-Ac20 

(3:l) afforded the N8-acetyl-L-a-hydrazino acid ester'] [L-V; R=PhCH2- , 

R'=CH3CIi2-, oil: [a]d0+21.30 (c=1~2, EtOH)] in 80% yield. Hydrogenation of 

in the presence of p-toluenesulfonic acid (1 eq.) over 5% Pa-c catalyst in 

ethanol yielded the debenzylated compound6) [L-VI: R=PhCH2-, R'=CHII,CHZ-, 

oil; [alto -2.5O (c=1.2, EtOH)] in 85% yield. On the other hand, in the 

V 

absence of the acid (hydrochloric acid or p-toluensulfonic acid), the debenzy- 

lation under the same conditions aid not proceed. Subsequent hydrolysis of 

VI in 6N-HCl at 110' for 30 min. under a nitrogen atomosphere followed by 

isolation using Amberlite IR-120 gave the L-a-hydrazino acid') [L-I: 

R = PhCHz-, m.p.; 193-196O, [a];' -16.0°(c=0.7, 6N-Hcl)] in 87% yield. Both 

specific rotations and melting points of L-I and the N8-t-butoxycarbonyl 

derivative'] [L-VII: R=PhCHT, m.p.; 188-189O, [a]i0+26.00 (c=O.36, DMF)] 

are in good agreement with those of the reported7r6]. This reaction sequence 

clearly represents a useful methd to prepare optically active a-hydrazino 

acids without racemization. 

Our method was therefor applied to various types of a-amino acids 

including a-alkyl-a-amino acid and the resulted data are listed in Table I 

ana II. 
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R- -COOCH2CHg 

Table I F 
NCIinPh 

5% Pa-C/H2 
TsOH (1 es.1 

l R-!z")CB2CHg 

kHCOCRs W kHCOCHg WI) 

Ad 
R R" mp(oc) [aID (EtOR) yield(%) [al, (Et0I-Q 

(L) 
* 

2- A oil +210 85 -2.5" 

(IQ) E$CH- H 75-76 -2.1° 65 -5.10 

CL) CHg- H oil +34O 50 -28.' 

(L) PhCONH- (CH2)r- H oil +4.50 61 -3.90 

2’ CHg- 100-101 -42O 71 -210 

a) R-configuration. 

Table II 

R" 
P" 

R-+OCH2CHg .p, 

Eiroca, M) 

6N-HCl, llO"c R-F-CooH 
NH-NH2 

0) 

I 

R R" yield [8) mp(decomp) ('~1 [al,, 

[L’ Hz- H 87 193-196 -16O (6N-HCl) 

(L) g;CH- H 83 223-225 -ll" (6N-HCl) 

UJ cH3- H 80 198-203 -40° (6N-HCl) 

CL) PhCONH- (CH2)rr- H 90 186-188 -5O (6N-HCl) 

aoa’ ii, * 
2’ 

CHa- 80 185-187b' +lo" ai20) 

a) R-configuration. b) monohydrate. 

V& have also examined the reduction of the N9-nitroso derivative (VIII) 

with Zn-dust in AcOH or over Pa-C/H 2 and found the N-acetyl derivative(X) as a 

sole product, probably due to the high stability of the N-anion in X. 
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L-a-Hydrazino acids (I) thus obtained seem to be useful for the asymmetric 

synthesis of peptidesg) and also for the synthesis of modified peptides"). 

FQrther works on this line are active investigation. 
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