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With the object  of expanding the poss ib i l i t i e s  of synthesiz ing new physiologica l ly  act ive compounds in 
the py razo le  s e r i e s ,  we have p r e p a r e d  1 -me thy l -5 -ch lo ropy razo l ea ldehydes  (III) and have studied some of 
the i r  p rope r t i e s .  

These  compounds were  synthes ized by the reac t ion  of appropr ia te  py razo lones  (1) with d imethyl -  
f o r m a m i d e  in the p r e s e n c e  of excess  phosphorus  oxyehloride.  It is  known that  such a type of synthesis  may  
be accompl ished  e i ther  by d i rec t  t r e a t m e n t  of the pyrazolone  with d ime thy l fo rmamide  and an excess  of 
phosphorus  oxychlor ide o r  f rom the d imethylaminomethylene  der iva t ive  of the pyrazo lone  (H) by the action 
of phosphorus  oxychlor ide  on it, with subsequent  t r e a t m e n t  with water  [1]: 

OH) OH? OH~ 

a ) R = O H  3 a t  R = R~= Rz= OH 3 a 1 B = OH3 
b) t3 = O6H 5 b ) Pt =ObH~; R,=Rz=GH ? b) B = C6H 5 

c~ R=OH~ t~I,I%=-(C, Hz) 5 - 
dl B=OH~. r ~ H ,  rtz=-o6g 5 

In the case  where  1 ,3 -d ime thy l -5 -py razo lone  (Ia) was used  for  this react ion,  the in te rmedia te  product  
(IIa) was so r eac t ive  that  i t  was not poss ib le  to i so la te  it; even when phosphorus  oxychlor ide was used in 
an amount somewhat  l e s s  than the s to ich iometr ic ,  all  the same the re  was fo rmed  a ce r ta in  amount of the 
ch loropyrazolea ldehyde  (IIIa) plus,  bes ides  this,  depending on the work-up  conditions of the reac t ion  mix -  
ture ,  e i ther  1 ,3 -d imethy l -5 -pyrazo lonea ldehyde  (IVa), o r  an oxanole dye (V). (See scheme  on page following.) 

We succeeded in p r epa r ing  compounds of type II by the reac t ion  of the pyrazo lone  aldehyde IV with 
d imethylamine  or  o ther  amines .  They display  high reac t iv i ty  in the reac t ion  with phosphorus  oxychloride,  
upon acid or  alkaline hydro lys i s  being conver ted  r e spec t ive ly  into compounds IIIa, IV, o r  V. 

The ch loropyrazolea ldehyde  IIIa  was cha r ac t e r i z ed  in the f o r m  of de r iva t ives :  the oxime,  the phenyl -  
hydrazone,  and the th iosemica rbazone  fVI-VII1). A carboxyl ie  acid (IX, R 3 =OH) is  fo rmed  upon oxidation of 
it; f r o m  this  a number  of de r iva t ives  were  p r e p a r e d  (Table 1). Oxidation of the aldehyde group to a carboxyl  
was p e r f o r m e d  with ch romic  anhydride in acet ic  acid or  with po t a s s ium pe rmangana te  in aqueous-dioxane 
solution. It turned out that  the oxidation p roceeds  b e t t e r  by the second method, and the yield is  apprec iab ly  
higher.  
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It was of in teres t  to study the ease of substitution of the chlor ine action t y v a r i o u s  nucleophilic agents 
in compound IIIa. As a rule, 5 -eh lo ropyrazo les  enter into nucleophilic substitution react ions  with great  
difficulty [2-5]; however,  the p resence  of an aldehyde group in position 4 act ivates the chlorine atom to some 
degree,  and compound IIIa readi ly enters  into nueleophilic substitution react ions  with amines o r  with hy-  
droxyl, methoxide, or  thiolate ions-. 

| E}C--C --O--OflO 
/go + X ~ II II 

N 
I 
Off5 

217-227 

As was to be expected, this react ion takes place most  eas i ly  of all with thiolate anions, and most  diffi-  
cultly with amines.  With dimethylamine,  piperidine o r  morpholine, react ion takes place only at 130-140 ~ and 
under  p r e s s u r e  (compounds XVI-XVIII; Table 2). Replacement  of the chlorine by an alkoxy or  alkylthio 
group takes place upon t rea tment  of a methanol solution of the chloroaldehyde with an equimolecular  amount 
of sodium alcoholate o r  sodium thiolate at room tempera tu re  or  upon br ie f  heating (compounds XIX-XX1). 
Upon react ion with sodium methoxide, along with the main react ion product  (XIX), there is obtained a small 
amount of pyrazolonealdehyde (IV). The la t ter  compound is formed as the main react ion product  upon heat -  
ing with aqueous-alcoholic  alkali. 

F rom the amino-  and alkoxypyrazolealdehydes we p repared  oximes, methiodides, and hydrochlor ides  
by the usual methods;  and f rom compound XIX we prepared  a th iosemicarbazone.  An oxime could not be 
p repared  f rom compound XX, just as it was not possible to obtain a th iosemicarbazone  f rom XX or  XXI. 

Interest ing resul ts  were obtained upon react ion of chloropyrazolealdehydes  (IIIa o r  IIIb) with thio- 
glycolic acid. Together  with replacement  of the chlorine atom by the thioglycolic acid residue, in the p r e s -  
ence of an excess  of alkali an in t ramolecular  condensation took place, with c losure  of a thiophene ring and 
formation of the condensed thieno [2, 3 c] pyrazole  system.  

I  9-soH coo, t - - - -  N o c-coo   

H? Clf 3 
~ , Z ~  
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The pha rmaco log ica l  action of some of the compounds 
was studied in the pha rmaco logy  l abo ra to ry  of the I. M. Secliepov 
Insti tute of Evolut ionary  Physio logy ( labora tory  d i rec to r ,  M. 
Ya. Mikhel 'son).  Compounds XII-XIV p o s s e s s  a weak cholinoly- 
t ie action; the an t ichol ines te rase  act ivi ty of the a ldoximes 
(XVIb, XVIIb, XXIb, etc.) w~s also smal l .  

EXPERIMENTAL 

1,3-Dimethyl-5-chloropyrazole-4-aldehyde (IIIa). To 
17.5 g of dimethylformamide, with stirring at 0-5 ~ was added 
71.2 g of phosphorus oxychloride. To the mixture so obtained, 
at the same temperature, was added 22.4 g of 1,3-dimethyl-5- 
pyrazolone. The reaction mixture was slowly heated to 80 ~ and 
was kept at 80-85 ~ for 8 h. After cooling, the reaction mixture 
was dissolved in the minimum amount of water and was neutra- 
lized at 0-5 ~ with a 20% sodium hydroxide solution to pH 4.0- 
5.0. The yield of product was 22.2 g (70%), mp 78-79 ~ (from 
water or petroleum ether). Found, %: N 18.03, 17.87; Cl 22.03, 
22.25. C~H7CIN20. Calculated, %; N 17.73; C1 22.39. 

l-Methyl-3-phenyl-5-ehlo ropyrazole-4- aldehyde (IIIb). 
This compound was prepared by a method like that used in the 

preceeding synthesis. From 8.7 g of l-methyl-3-phenyl-5- 
pyrazolone the yield was 8.7 g of product (60%), mp 63 ~ (from 

alcohol) [6]. 

1,3-Dimethyl-5-pyrazolone-4-aldehyde (IV). To 1.75 g of 
dimethylformamide, with stirring and cooling to 0% was added 
3.3 g of phosphorus oxychloride. Then, at this same tempera- 
ture, there was added 2.24 g of 1,3-dimethyl-5-pyrazolone. The 
reaction mixture was slowly warmed to 45-50 ~ and was kept at 
this temperature for 3 h. After cooling, the reaction mixture 
was poured over ice and was then neutralized at 0 ~ with a 10% 
sodium hydroxide solution to pH 4.0-5.0. The precipitate of 
1,3-dimethyl-5-chloropyrazole-4-aldehyde was filtered off, 
washed with water, and dried. The yield was 0.86 g (27%), mp 
76-77 ~ The filtrate was made alkaline, to pH i0.0 approxi- 
mately, and was warmed at 40 ~ for 1 h. Then the solution was 
evaporated under vacuum and was acidified at 0 ~ with concen- 
trated hydrochloric acid. The precipitate of IV which fell was 
filtered off, washed with water, and dried. The yield was 1 g 
(35.7%), mp 174-175 ~ (dee., froma mixture of benzene and 
petroleum ether). Found, %: C 51.85, 51.63; H 5.87, 5.81; N 
20.09, 19.97. C6HsN202. Calculated, %: C 51.43; H 5.71;N20.0. 

1,3-Dimethyl-4- (l',3'-dimethyl-4'-methylidene-5'- 
pyrazolone (V). This compound separates upon prolonged stand- 
ing of the aqueous solution, after the 1,3-dimethyl-5-chloro- 
pyrazole-4-aldehyde in the preceding experiment. Nip 214 ~ 
(from alcohol). Compound V is also obtained upon heating an 
acidified alcoholic solution of compounds Ia and IV. Found, %: 

N 24.22, 24.04. CIIHi4Nr Calculated, %: N 23.93. 

1,3-Dimethyl-4-dimethylaminomethylene-5-pyrazolone 
(IIa). To a benzene solution of 0.5 g of compound IV was added 
a benzene solution of 0.65 g of dimethylamine. The solution 
was allowed to stand overnight at room temperature, then it was 
heated to boiling. After this, two-thirds o'f the solvent was 
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r emoved  under  vacuum, and p e t r o l e u m  e ther  was added to the res idue.  The p rec ip i t a ted  s l ight ly-yel lowish 
c rys ta l l ine  solid was f i l te red  off, and was washed with p e t r o l e u m  ether .  There  was obtained 0.5 g (83.3%). 
Mp 126-128 ~ (from b e n z e n e - p e t r o l e u m  e ther  mixture) .  Found, %: C 57.37, 57.19; H 7.81, 7.97; N 25.09, 
25.26. CsH13N30. Calculated,  %: C 57.48; H 7.78; N 25.15. 

1 ,3 -Dime thy l -4 -p ipe r id inomethy!ene -5 -pyrazo lone  (IIc/. This  was p r e p a r e d  analogously to the f o r e -  
going compound. Yield, 85%; mp 156-158 ~ ( f rom mix ture  of benzene and p e t r o l e u m  ether) .  Found, % : C 
63.77, 63.52; H 8.28, 8.35; N 20.42, 20.27. CIIHITN30. Calculated,  %: C 63.77; H 8.21; N 20.29. 

1 ,3 -Dime thy l -4 -pheny laminomethy lene -5 -pyrazo lone  (IId). This compound was p r e p a r e d  analogously 
to compound Ha. Yield, 90%, mp 156-157 ~ (from mix ture  of benzene and p e t r o l e u m  ether) .  Found, %: N 
19.69, 19.63. C12HI3N30. Calculated,  %: N 19.53. 

1 , 3 -D ime thy l -5 - ch lo ropy razo l e -4 -ea rboxa ldehyde  (IX, P~ =OH). To a solution of 1.58 g of compound 
IIIa  in 25 ml  of wa t e r  was added a solution of 1.55 g of p o t a s s i u m  pe rmangana te  and 0.05 g of p o t a s s i u m  hy-  
droxide in 20 ml  of water .  The solution was heated  on a wa te r  bath for  1 h with s t i r r ing ,  was f i l te red  hot 
f r o m  the p rec ip i t a t e ,  cooled to 0 ~ and acidified with concent ra ted  hydrochlor ic  acid. The p rec ip i t a t e  which 
fell  was f i l te red  off, washed with water ,  and dried.  The re  was obtained 1.4 g (80%) of product ,  mp 197-198 ~ 
(from dilute acet ic  acid). Found, %: C 41.35, 41.45; H 4.12, 4.10; N 15.80, 15.81. C6HTCIN202 . Calculated,  
%: C 41.15; H 4.01; N 15.95. 

1 , 3 - D i m e t h y l - 5 - c h l o r o p y r a z o l e - 4 - c a r b o n y l  Chloride (X, R 3 =C1). A mix tu re  of  1.75 g of the acid and 
3.57 g of  thionyl chlor ide  in 20 ml  of d ry  ch lo ro fo rm was boiled for  2 h. Then the excess  thionyl chloride 
and solvent  were  dis t i l led off. The yield of p roduc t  was 1.3 g (67%), mp 49 ~ (from p e t r o l e u m  ether) .  Found, 
%: C1 36.44, 36.52. C6HGC12N20. Calculated,  %: C1 36.78. 

Synthesis  of E s t e r s  (XI-:~u A mix tu re  of 0.01 mole  of acid chlor ide CA) and 0.1 mole  of the appro-  
p r i a t e  alcohol was heated on a boiling wa te r  bath for  about 10 h. After  the solvent had been s t r ipped off, 
the res idue  was washed with water ,  ex t rac ted  into e ther ,  the e the r  ex t r ac t  dried,  and then the compound p r e -  
pa r ed  was i so la ted  f rom it in the f o r m  of the hydrochlor ide  by addition of an e the r  solution of hydrogen 
chloride,  o r  in the f o r m  of the base  a f te r  dist i l l ing off the ether .  

Synthesis of 5 -Am i no -S ubs t i t u t ed l , 3 -D ime thy lpy razo l e -4 - a !dehydes  (XVI-XVIII). 1 ,3 -Dimethy l -5 -  
eh lo ropyrazo le -4 -a ldehyde  (0.02 mole) was placed in a th ick-wal led  tube, 0.06 mole  of the appropr ia te  amine 
was added as such o r  in the f o r m  of a toluene solution, plus 5 ml  of d ry  toluene, the tube was sealed,  and it  
was heated for 15-18 h at 140-150 ~ After  opening, the contents of the tube was f i l te red  f r o m  the amine salt ,  
the toluene solution was washed with water ,  i t  was dried,  andthe solvent was dist i l led off. The res idue  was 
dis t i l led or  c rys ta l l i zed  f r o m  a sui table  solvent  (see Table  2). 

Methiodides of XIV, XVIb, XVIIb, and XXIb. These were  p r e p a r e d  by t r e a t m e n t  of an acetone solution 
of the appropr ia te  ba se  with a f ive-fold  excess  of methyl  iodide at r oom t e m p e r a t u r e .  After  standing for  
24-48 h, the p rec ip i t a t e  which sepa ra ted  was f i l tered off. Somet imes  the qua te rna ry  sa l t s  were  i so la ted  by 
prec iPi ta t ion  with e ther  f r o m  the acetone solutions.  

! ,3 -Dimethy l th ieno(2 ,3c}pyrazo le -5 -ca rboxyl ic  Acid (XXII, R=CH~). To a solution of 0.94 g of p o t a s -  
s ium hydroxide in 30 ml  of methanol  was added 0.78 g of thioglycolic acid plus 0.8 g of l~3 -d ime thy l -5 -  
ch lo ropyrazo le -4 -a ldehyde .  The reac t ion  mix tu re  was boiled for  3 h, a f te r  which the solvent  was dist i l led 
off; the res idue  was dissolved in water ,  the solution was f i l tered,  and it  was acidified with 10% hydrochlor ic  
acid. An oil prec ip i ta ted ,  which then c rys ta l l i zed .  The f ine ly -c rys ta l l ine  l ight -yel low solid was f i l tered,  
washed with water ,  and dried.  The re  was obtained 0.8 g (81.6%), mp 126-127 ~ (from benzene).  Found, %: 
S 16.05, 15.98. CsHsN202S. Calculated,  %: S 16.38. 

1-Methyl -3-phenyl th ieno (2,3 c )py razo l e -5 -ca rboxy l i e  Acid (XXIII, R = C6H5). This was p r e p a r e d  ana-  
logously to compound XXII, f r o m  6.8 g of p o t a s s i u m  hydroxide in 35 ml  of methanol ,  4.56 g of thioglycolic 
acid, and 7.3 g of 1 - m e t h y l - 3 - p h e n y l - 5 - c h l o r o p y r a z o l e - 4 - a l d e h y d e .  The yield was 56.3%, rap 249-250 ~ 
( f rom acet ic  acid). Found, %: S 12.56, 12.44. C13HIoN202S. Calculated, %: S 12.40. 
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