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Hydrazidopyridinium Salts as Precursors of N,N'-Diaminohydantoins and a- 
Hydrazino Acids 
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N,N'-Diaminohydantoins are obtained in good yield through the reaction of hydrazidopyridinium 
salts in a basic medium. The hydrolysis of these hydantoins leads to Q- hydrazino acids. 

a-Halogenohydrazides (1), easily prepared from gem dicyanc 
epoxides,' react rapidly in a basic medium with nucleophiles to 
give a-functionalized hydrazides., When the nucleophile is 
pyridine or a substituted pyridine, very good yields of hydrazido- 
pyridinium salts (2) are obtained (see Scheme). 

+ 
Arc H (X)CONH NHCOR - ArCH (C, H,N )CON HNHCOR 

(1) (2) 
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[A rCHCON NH COR] - [Arc H(C, H,&)CON NHCOR] 

t I ... 
I l l  ArCHCON( NHCORICONNHCOR - ArCH(C02H)N HNHCOR 

(5) (6) 
Scheme. Reagents andconditions: i, C,H,N ( 3  equiv.), MeCN, reflux, 4 h; 
ii, NEt, (2 equiv.), MeCN, reflux, 4 h; 111, Ar = p-MeC,H,, R = Ph, 
Ba(OH),, (5 equiv.), H,O, reflux, 5 days. 

Although many pyridinium salts are available by treatment 
of pyridine with halogenated  derivative^,,,^ few hydrazidopy- 
ridinium salts have been described 5--8 and their reactivity has 
only been poorly investigated. Taking into account previous 
literature r e ~ u l t s , ~ . ~  it seemed to us of interest to study the 
reactivity of hydrazidopyridinium salts in a basic medium. 

The reaction of the pyridinium salts (2) with triethylamine (2 
equiv.) gives, in a very simple way, the N,N' diaminohydantoins 
(5). It seems likely that such a reaction proceeds through the 
intermediates (3) and (4) (see Scheme). In fact (3) is a tautomeric 
form of a pyridinium ylide which is expected when (2) is treated 
with a base,3 while the formation of (4) from (3) is similar to the 
formation of (4) from a-halogenohydrazides.2 The reaction of 
(3) acting as a nucleophile, with (4) to give the N,N'- 
diaminohydantoin (5) is also an expected reaction. 

This simple route to N,N'-aminohydantoins is of interest 
since to the best of our knowledge only one N,N'-diamino 
substituted hydantoin has previously been prepared, and this 
by the reaction of a N,N'-unsubstituted hydantoin with 
chloramine/NaH. ' ' 9 '  ' The compounds described are precursors 
of a-hydrazino acids (6), themselves of interest, and work is now 
in progress in our laboratory both to establish unequivocally 
the mechanism of the reaction and to extend its scope. 

Experiment a1 
Hydrazidopyridinium Salts (2). a-Bromohydrazide (1; X = 

Br) (10 mmol) and pyridine (30 mmol) were allowed to react in 

boiling MeCN (50 ml) during 20 h. After the mixture had been 
cooled at room temperature, the precipitated salt (2) was 
recovered and recrystallised from methanol. 
N,N'-Diaminohydantoins (5). Hydrazidopyridinium bromide 

(2) (10 mmol) and NEt, (2 ml) were heated under reflux in 
acetonitrile (50 ml) for 4 h. After evaporation of acetonitrile (30 
ml), the residue was diluted with water (100 ml) and extracted 
with dichloromethane. Evaporation of the extract then gave the 
N,N'-diaminohydantoin (5) as a solid which was recrystallised 
from benzene. 

(5; Ar = p-C1C6H4, R = OMe) (60%), m.p. 190 "C; 

and 7.37 (m, 4 H); G,(CDCl, + CF,C02H) 51.4 (9, CH,), 54.7 
(q, CH,), 64.1 (d, CHAr), 154.8 (s, CO), 156.0 (s, CO), 156.0 (s, 
CO), 167.6 (s, CO), 128.4 (Ar), 129.7 (Ar), 129.8 (Ar), and 136.7 
(Ar); vmaX. 3 340br, 3 260br, 1809s, 1 755s, 1 743s, and 1 722s. 

(5; Ar = Ph, R = OMe) (5573, m.p. 148 "C; G,(CDCl,) 3.62 
(s, 3 H), 3.70 (s, 3 H), 5.25 (s, 1 H), and 7.37 (m, 5 H); v,,,.(Nujol) 
3 320br, 3 270br, 1 810m, 1 755s, 1 730s, and 1 710s cm-'. 

(5; Ar = p-MeC6H4, R = OMe) (7573, m.p. 171 "C; 

5.26 (s, 1 H), and 7.40 (m, 4 H); vmaXa(Nujol) 3 320br, 3 290br, 
1 810m, 1 757s, 1 734s, and 1 725s cm-l. 

(5; Ar = p-M&&, R = Ph) (60%), m.p. 256 "C; 
GH(CDC1, + CF,CO,H) 2.15 (s, 3 H), 5.31 (s, 1 H), and 7.40 (m, 
14 H); v,,,.(Nujol) 3 240br, 1 812m, 1 752s, and 1 655s cm-'. 

Satisfactory elemental analyses and mass spectra were 
obtained for all the hydantoins (5). 

&(CDCl, + CF,CO,H) 3.75 (s, 3 H), 3.82 (s, 3 H), 5.30 (s, 1 H), 

&(CDC13 + CF,CO,H) 2.34 (S, 3 H), 3.72 (s, 3 H), 3.79 (s, 3 H), 

Hydrazino Acid (6; Ar = p-MeC6H4, R = Ph).-N,N'- 
Diaminohydantoin (5) (Ar = p-MeC6H4, R = Ph) (1 g) and 
Ba(OH),*8H20 (3.7 g) in water (50 ml) were heated under 
reflux for 5 days, and then diluted with boiling water (200 ml). 
CO, was bubbled into the solution until it was pH 6-7. The 
precipitate of BaCO, was removed and water (200 ml) was 
evaporated under reduced pressure. The precipitate of (6; 
Ar = p-MeC6H4, R = Ph) was isolated and recrystallised from 
acetone. Yield 25% (not optimized), m.p. > 260 "C; G,(DMSO) 
2.22 (s, 3 H), 5.77 (s, 1 H), and 7.47 (m, 9 H); v,,,.(Nujol) 3 330s, 
3 200s, 3 100br, 1 686s, and 1 665m cm-'. 
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