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RESEARCHES ON PYRAZOLES 

LIV. Synthesis of (Pyrazolyl-4) Glycines* 

I. I. Grandberg, L. F. Morozova, and A. N. Kost 

Khimiya Geterotsiklicheskikh Soedinenii, Vol. 1, No. 6, pp. 905-908, 1965 

The Strecker method is used to synthesize a number of (pyrazolyl-4) glycines, which are new a - a m i n o -  
acids, containing the pyrazole ring. 

Continuing work on synthesizing amino acids containing a pyrazole ring, the present authors have now prepared 
four (pyrazolyl-4)  glycines. 

Attempts to use N. D. Zelinskii and G. L. Stadnikov's method [2, 3] were unsuccessful. The reaction mixture 
partly resinified, and the starting aldehyde was recovered unchanged. A variant of the Strecker synthesis [4] proved 
more successful. The yields were those generally obtained in this reaction, and varied from 15% to 41% . The amino 
acids were characterized by measuring their Rf values when they were chromatographed in various solvent systems, as 
well as their electrophoretic characteristics in various systems, and their UV absorption spectra (see table). 

The previously prepared [6] pyrazolyl-4-alanine was tested as an antibacterial and antifungal agent, and found 
not to exhibit any activity at a dilution of 1 : 1000.** 

Experimental 

1-Phenyl-4-formyl- ,  1 -pheny l -3 -methy l -5 -ch lo ro -4 - fo rmyl -and  1-phenyl-3,  5-dimethyl-4-formylpyrazole  
were prepared by formylation of the corresponding pyrazoles with dimethylformamide and phosphorus oxychloride [5]. 

1-Benzyl-3, 5-dimethyl-4-formylpyrazole was prepared by the method previously described by the present 
authors [6]. 

Synthesis of(pyrazolyl-4)  glycines. A pressure bottle was charged with 20 ml of an aqueous solution containing 
0.11 mole ammonium chloride, 20 ml concentrated aqueous ammonia,  and a solution of 0.11 mole potassium cyanide, 
plus 20-50 ml methanol (the amount of this depended on the solubility of the starting aldehyde in the aqueous alcohol). 
The whole was cooled to 0 ~ and 0.10 mole of the appropriate aldehyde added gradually, with shaking. The pressure 
bottle was then closed, and shaken on a rocker for 50 hr at room temperature. The color of the reaction mixture gradual- 
ly changed from colorless to reddish brown. Sometimes a viscous oil was seen to separate out. The pressure bottle was 
strongly cooled (HCN'.), and the contents transferred to a distilling flask. Most of the water and alcohol were distilled 
off under reduced pressure at 30-40 ~ Then 60 ml cone. HC1 was run into the flask (evolution of HCN: ), and the reaction 
mixture refluxed for 3 hr on a water bath to decompose the aminonitrile. Resinification of the reaction mixture was ob-  
served, which greatly complicated further isolation of the amino-acid.  Then the solution was evaporated to dryness 
under reduced pressure on a water bath. The hot residue was thrice extracted with boiling methanol (20 ml each t ime).  
The methanol filtrates were bulked and cooIed, when a further small amount of ammonium chloride separated, and was 
filtered off. To isolate the amino acid from the methanol solution of its hydrochloride, diethylamine was added drop- 
wise till the reaction was slightly alkaline (pHS). 

Separation and purification of the amino acids. 

(l-Phenylpyrazoly1-4) 81ycine. The methanol solution of ( 1 -phenylpyrazoly1-4) glycine hydrochloride was boiled 
with a small amount of active carbon, filtered, and diethylamine added dropwise to the filtrate to bring it to pH 8. 
Crystals of amino acid separated, which were filtered off, and washed with ethanol on the filter. Recrystallization was 
from 70% aqueous dioxane. 

(l-Phenyl-3-methyl-g-chloropyrazolyl-4) glycine. After neutralizing with diethylamine, the solution was again 

boiled with active carbon, and evaporated to half volume. On cooling very small crystals separated, which proved very 
difficult to filter off from accompanying gummy material when filtering was done with suction on a glass filter. The 
amino acid was washed in the filter with a small amount of methanel and ether, and purified by reprecipitation from 
aqueous solution, by adding five volumes of acetone. 

*For Part LIII see [I]. 
** The tests were run at the Milovanova All-Union Pharmaceutical  Chemistry Scientific Research Institute. 
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( 1 -Pheny1-8, 5-dimethylpyrazoly1-4) glycine. Crystals 

did not separate after adding the diethylamine. The methan- 

ol solution was boiled with active charcoal, and evaporated 

to half volume. Then on cooling a thick gelatinous mass 

formed. Crystals of amino acid separated when three vol- 

umes of acetone were added. They were purified by re- 

precipi ta t ing from concentrated aqueous solution with a c e -  
tone.  The acid contained one molecule  of water of c rys ta l -  
l iza t ion .  

(1 -Benzyl -8 ,  5 -dimethylpyrazol71-4)  glycine.  Crystals 
did not form after neutral iz ing with d ie thy lamine .  Evaporat-  
ing off a smalt  amount of the l iquid, followed by cooling 
gave a gelatinous mass which was readi ly  soluble in ethanol,  
chloroform, and acetone.  Addition of water or ether to the 
methanol  solution precipi ta ted an oi l .  Further extensive 
evaporat ion of the methanol  solution under reduced pressure 
on a water bath gave a semicrysta l l ine  mass. Prolonged 
suction f i l t rat ion led to separation of the viscous brown 
liquid from crystals of d ie thy lamine  hydrochloride.  The 
viscous fiI trate was dried over H~SO 4 in a vacuum desiccator ,  
to give a solid glassy mass (about  two weeks). Solution of 
this in dry acetone gave crystals of ( 1 -benzyl -3 ,  5 -d imethyl  - 
pyrazoiy l -4)  glycine,  recrysta l l ized from 70% aqueous 
dioxane.  

Chromatography of the prepared amino acids. The R~ 
values of the amino acids were determined by ascending 
chromatography on Grade B chromatography paper,  from 
the Volodarskii  Leningrad works, using two solvent systems: 
butanol:  water:  acet ic  acid = 4 :  5 : 1  (I) ,  and butanol 
saturated with 5% NH4OH solut ion(II ) .  The visual izer  was 
ninhydrin (yel lowish brown color,  after 24 hr changing to a 

typica l  b luish-viole t ) .  

Electrophoresis of the amino acids prepared.  The e l e c -  

trophoretie speeds of the amino acids were determined in an 
eleetrophoresis instrument (FrunzensMi physical  apparatus 
factory PEF-1 rect if ier  and chamber) .  Carbon electrodes 
were used, vol tage 400, potent ial  gradient on the paper 
15.7 v / c m ,  the paper used was Chromatography paper,  
Grade B, from the Volodarskii  Leningrad works (28 X 10 era).  
Electrolytes were 3 0 "  ace t ic  acid (system I, pH 1.4)  and 
system II (pyr idine:  acet ic  acid:  water = 1 : 4 : 994 ml ,  
pH 4.3) .  With system I the current was passed for 4 hr, with 
system II for 6 hr. The visual izer  was the same as that used 

in paper chromatography.  In system II the amino acids 
moved at approximate ly  the same speeds. 
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