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Trinitroethyl esters of pyrazolinecarboxylic acids were synthesized by the reaction of tri- 
nitroethyl esters of unsaturated carboxylic acids with diazomethane. The reaction is ster- 
eospecific. The trinitroethy~ esters of pyrazolecarboxylic acids and N-acyl derivatives of 
pyrazolines were isolated during a study of the chemical properties of the compounds ob- 
tained. 

Depending on the s t ruc tures  of the reagents,  the reaction of diazoalkanes with unsaturated compounds 
leads to pyrazol ines ,  pyrazoles ,  cyclopropanes [2, 3], or  3-ni t roisoxazol ine N-oxides [4]. It seemed of in-  
t e res t  to study the behavior of t r ini t roethyl  es te rs  of unsaturated acids in the reaction with diazomethane. 
These compounds have not previously been investigated in this reaction. The behavior of diazomethane in 
the reaction with gem-dini t roalkenes  is distinguished by i ts  great  pecul iar i ty  [4]. 

Trinitroethyl esters of acrylic, methacrylic, cinnamic, ftunaric, mesaconic, citraconic, and itaconic 
acids were selected for the study. In all cases, the addition of diazomethane to the activated double bond 
proceeded according to the Auwers rule [5] with the formation of the trinitroethyl esters of the corre- 
sponding pyrazoline-carboxylic acids [6] (Table i). 

\ I /c~c~176 ~COOC.~C(NO~ + .~,CN~ .~C~.~N 

In the case of the tr ini troethyl  es te rs  of eitraeonie and mesaconic  acids, retention of configuration 
of the start ing s t e reo i somers  (ii and III) was observed in the reaction products.  

Intense absorption bands at ~ 1600 and ~ 1300 cm -t,  which are  charac te r i s t ic  for the t r ini t romethyl  
group, and absorption bands of an es ter  carbonyl group (1730-1778 cm -t) a re  present  in the IR spec t ra  of 
the compounds obtained. A band at ~ 1550 cm -t,  which is charac ter i s t ic  for the N= N bond of At -pyrazo  - 
lines [7-9], is observed in the spect ra  (Fig. 1) of I-IV, which have substituents in the 3-position. Com- 
pounds V-VII have bands at ~ 3350 (the N - H  bond of A2-pyrazoline) and at ~ 1550 cm "t. The lat ter  band is 
somet imes  assigned to the valence vibrations of the C = N bond of A2-pyrazoline [10-13]. However, the 
possibi l i ty of the presence  of a tautomeric  equilibrium between the A t and A 2 fo rms  of the pyrazol ines  [2, 
14] does not exclude the possibi l i ty that this band is affiliated with the valence vibrations of the N = N bond 
of At-pyrazol ine .  

High yields of N-acyl  derivatives (VIII-XI) a re  obtained in the reaction of A2-pyrazolines with acetyi 
%%7-tr in i t robutyryl  chlorides.  The IR spec t ra  of VIII-X] contain a band charac te r i s t i c  for the N - H  group, 
and a carbony[ absorption band appears  at 1670-1687 cm-t) .  

RC H'--:C, COO C tl2C (NO2) 3 R'COCI R~ H-"3(~COOG H2C (NO2) 3 
I H H2C\N,N H2C~N~hl 

H I 
COR' 

V, VI VIII-XI 

* Communication VHI of the se r ies"Reac t ions  of Aliphatic Diazo Compounds. ~ See [1] for communication VII. 
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Fig. 1. IR spec t r a  (f i lms f rom acetone); 1) t r in i t roe thyI  e s t e r  
of py razo l ine -3 -ca rboxy l i c  acid (V); 2) t r in i t roe thyl  e s t e r  of 
3 - m e t h y l - A l - p y r a z o l i n e - 3 - c a r b o x y l i c  acid (I). 

The t r in i t roe thyl  e s t e r s  of the cor responding  pyrazo leca rboxy l i c  acids (XII-XIV) (Table 2) were  ob- 
tained by the oxidation of the pyrazo l ines  with bromine.  The absorpt ion band of the N - H  group in the IR 
spec t r a  of the py razo l e s  is  shifted to ~ 3150 cm -1. 

RCH--CCOOCH C(NO2) a RC~---~CCOOCH2c (NO~) 3 
I II 2 Br2 I [  t l  

H2CNNf N " He\N,. N 
H H 

V-VII XII -XIV 

The t r in i t roe thyl  e s t e r  of 3 - m e t h y l - A l - p y r a z o l i n e - 3 - c a r b o x y l i c  acid (I) i s  oxidized by bromine to give the 
pyrazolenine  der iva t ive  (XVI). 

H E , - - - - C (  C Ho)COOGH2C(  NO2 )~ ff2~C(CH3)COOCH2C(N02)3 Br2 �9 !l ~1. " ~ " 

H 2 C,~N.~/N ~ r l  L%N..N - 

I XYl  

An N-acy la t ed  product  (XV) was i so la ted  in good yield when XII was ref luxed in acetyl  chloride.  
Compound XV was also p r e p a r e d  by a l te rna t ive  synthesis  - by oxidation of VIII with bromine.  

XII CH3COCI 
H~CCOOCH~C(NO2) 3 [ I II 

- HC~N,,N I -  
,Vlll Br2 I COCH a 

XV 

EX PERIIVIE NTAL 

Trinitroethyl Esters of Pyrazoline Carboxylic Acids (I-VIII). An ether solution of diazomethane 
was added dropwise at 0-I0 ~ Cwith stirring to a solution of 0.02 mole of the trinitroethyl ester of the un- 
saturated acid [15, 16] in 120-140 ml of ether until a light-yellow coloration appeared. The mixture was 
allowed to stand for 1 hour, and the solvent and excess diazomethane were removed by distillation. The 
residue was air dried. Compounds IV, V, and VII were recrystallized from chloroform, while l-III and VI 
were recrystallized from carbon tetraehloride. The reaction of diazomethane with the trinitroethyl ester 
of fumaric acid was carried out in acetone. 

Trinitroethyl Esters of Pyrazolecarboxylic Acids CKII-XIV). A solutionof 0.01 molebromine in5 ml of 
dichloroethane was added dropwise with stirring to a solution of 0.01 mole of the trinitroethyl ester of the 
pyrazolinecarboxylic acid in 10-15 ml of dichloroethane. The resulting precipitate was centrifuged, washed 
with cold dichloroethane, and recrystallized from chloroform Q(II and XIV) or carbon tetrachloride (Xrfl). 
Compounds XII, X]II, and XIV were obtained at 20 ~ 35-40 ~ and 40-45 ~ for reaction times of 0.5, i, and 2 h, 
respectively. 

Pyrazolenine XVI was similarly obtained in 88% yield at 20-25 ~ and had mp ii0-iii ~ (from carbon 
tetrachloride). Found: C 27.3; H 2.3; N 28.9%. CTH~NsO 8. Calculated. C 27.2; H 2.3; N 29.1%. 
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Acylation of Tr in i t roe thy l  E s t e r s  of A2-Pyrazol inecarboxyl ic  Acids (VIII-XI). A) The t r in i t roe thyl  
e s t e r s  of A2-pyrazol inecarboxyHc acids (V and VI) were  added with s t i r r ing  to a 10-fold excess  of acetyl  
chloride.  At the end of the react ion,  the excess  acetyl  chloride was r emoved  by disti l lation, and the r e s i -  
due was dried. Compounds VIII and X were  obtained at 20 and 35-40 o for  reac t ion  t imes  of 0.5 and 2 h, r e -  
spect ively,  and were  r e c r y s t a l l i z e d  f rom ethanol and carbon te t rach lor ide ,  respec t ive ly .  

B) Equimolecular  amounts of V and VI were  s t i r r ed  with f resh ly  dis t i l led t r in i t robutyry l  chloride in 
benzene. At the end of the react ion  (35-40 ~ and 40-45 ~ for  reac t ion  t imes  of 0.5 and 3 h, respec t ive ly) ,  the 
benzene was r emoved  by disti l lation, and the res idue  was dried over  ca lc ium chloride.  Compounds IX and 
XI were  r e c r y s t a l l i z e d  f r o m  chloroform.  

Tr in i t roe thy l  1 -Ace ty lpy razo l e -3 -ca rboxy la t e  (XV). A mix tu re  of 4 g (0.015 mole) of XII and 15 ml  
of acetyl  chloride was ref luxed for 8 h. The acetyl  chloride was removed,  and the res idue  was r e c r y s t a l -  
l ized f r o m  pe t ro l eum ether  to give XV. Compound XV was a lso  obtained by oxidation of VIII with bromine 
via  the method desc r ibed  above. The product  of the la t te r  react ion  did not dep re s s  the melt ing point of a 
sample  obtained by the f o r m e r  method. 
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