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The syn thes i s  of 1 -me thy lpy razo l ea ldehyde s  and 1 - m e t h y l - 2 - p y r a z o l i n e a l d e h y d e s  and the i r  ace ta l s  containing 
the functional  groups  in pos i t ions  3 and 5 of the he t e rocyc le  has been de sc r i be d .  

In this  work we under took the syn thes i s  of the p rev ious ly  unknown 1 -me thy lpy razo lea ldehydes  and 1 - m e t h y l - 2 -  
py razo l inea ldehydes  and the i r  ace t a l s  containing the functional groups  in pos i t ions  3 and 5 of the he t e rocyc le s .  

The fo rmyla t ion  of N-subs t i tu t ed  p y r a z o l e s  and py razo l i ne s  by the V i l s m e i e r  and Sommele t  methods takes  p lace  
only in pos i t ions  4 and 3, r e s p e c t i v e l y  [1-3] .  The Rosenmund method,  which has been appl ied  to the syn thes i s  of 1-  
a r y l p y r a z o l e - 3 - ,  - 4 - ,  and - 5 - a l d e h y d e s  [4], r e q u i r e s  diff icul ty a c c e s s i b l e  s t a r t i n g  m a t e r i a l s  for  the N-methy l  
analogs .  Cycl iza t ion  us ing  a , f l - u n s a t u r a t e d  a ldehydes  o r  the i r  ace ta l s  has a lso  been used to p r e p a r e  N - a r y l -  
subs t i tu ted  and N-unsubs t i tu ted  py razo l ea ldehydes  [5-8] .  

The r eac t i on  of monoa lky lhydraz ines  with f l -d icarbonyl  compounds and the i r  analogs gene ra l ly  l eads  to mix tu re s  
of i s o m e r i c  1, 3 -  and 1, 5 - subs t i tu ted  p y r a z o l e s  [9, 10]. However,  in the s i m i l a r  c losu re  of the pyrazo l ine  r ing  this 
ambiguous cour se  of the r e a c t i o n  was apparen t ly  not observed  [11, 12]. 

We r e a c t e d  f l -d imethylaminovinylg lyoxal  ace ta l  (I) with methy lhydraz ine .  This  gave a high y ie ld  of an ace ta l  
with a low boi l ing point  which, accord ing  to t h i n - l a y e r  chromatography ,  as  expected,  p roved  to be a mix ture  of the 3-  
and 5-subs t i tu ted  i s o m e r s  II and IT[. 

In o r d e r  to syn thes ize  the individual  i s o m e r s  and to identify the r e s p e c t i v e  spots  on the c h roma tog ra m of the 
mix tu re ,  two methods  were  used.  The individual  ace t a l s  of 1 - m e t h y l - 2 : p y r a z o l i n e - 3 -  and -5 - a lde hyde s  (IV and V) 
obtained,  r e s p e c t i v e l y ,  f rom vinylglyoxal  ace ta l  (VI) and f rom fumara ldehyde  monoace ta l  (VII), were  subjec ted  t o  
oxidat ion to p y r a z o l e s .  Only the oxidat ion of the 3 -subs t i tu ted  i s o m e r  with lead  t e t r a a c e t a t e  took p lace  success fu l ly .  
The ace ta l  V, the s t r u c t u r e  of which was conf i rmed by an aminon i t r i l e  r e a r r a n g e m e n t  [13], p roved  to be s table  both to 
oxidat ion with lead t e t r a a c e t a t e  and to acid hydro lys i s .*  
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1 - M e t h y l p y r a z o l e - 5 - a l d e h y d e  (IX) was p r e p a r e d  by r e a c t i n g  of 1 - m e t h y l p y r a z o l - 5 - y l l i t h i u m  [15, 16] with 
d ime thy l fo rmamide .  This a ldehyde was conver ted  into an ace ta l  by the usual  method for  the purpose  of 
ch roma tog raph ic  ident i f ica t ion  of the mix tu re  of ace t a l s  obtained by cycl iza t ion .  

*The p e c u l i a r i t y  of this  ace ta l  i s  a l so  shown in the cons ide rab le  d e p r e s s i o n  of the m o l e c u l a r  r e f r ac t ion  that  is  
c h a r a c t e r i s t i c  for  p y r a z o l i n e s  s t e r i c a l l y  loaded in post ion 5 [14]. I t  is  an i n t e r e s t i ng  fact  that  the ace ta l  of f l -cyano-  
~ -d ime thy laminoprop iona ldehyde  (VIII) obtained as  a r e s u l t  of this  r e a r r a n g e m e n t  is  a lso  s tab le  to acid  hydro lys i s .  
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EXPERIMENTAL 

All the exper iments  with pyrazol ines ,  and also the p repara t ion  of 1-methylpyrazole-5-a ldehyde  were ca r r i ed  out 
in an a tmosphere  of argon. Melt ing points were de te rmined  on a Kofler block. The IR spect ra  of the substances  were 
recorded in the form of f i lms on a UR-20 spec t romete r .  

1 -Methy l -2 -pyrazo l ine -3-a ldehyde  diethyl acetal  (IV). A solut ion of 2.85 g (0.062 mole) of methylhydrazine  in 20 
mI of water  was t reated with 5.23 g (0.033 mole) of vinylglyoxal diethyl acetal  [17]. After 12 hr, the reac t ion  product  
was extracted with ether ,  dr ied with potass ium carbonate,  and dist i l led.  The yield of IV was 4.77 g (78%); it  yellowed 
on storage.  Bp 95-97 ~ C (8 ram); n~  1.4540. Found, %: C 57.98, 58.05; H 9.97, 9.87; N 15.17, 15.21. MR D 51.90. 
Calculated for C9H18NzO2, %: C 58.20; H 9.68; N 15.01. MR D 52.02. IR spect rum:  1610 cm-1 (C~N).  The methiodide 
underwent  no change under  the conditions of the aminoni t r i l e  r e a r r a n g e m e n t  [13]. Under the conditions of Hofmann 
degradat ion [18], a smal l  amount  of an unstable  reac t ion  product  was obtained whose IR spec t rum included bands at 
1570 cm -1 (C~N)  and 1630 cm -1 (C~C) ,  which are  cha rac te r i s t i c  for unsa tura ted  hydrazones.  

1 -Methy l -2 -pyrazo l tne -3-a ldehyde  {XI). The acetal IV, 3.33 g, was dissolved in 18 ml of 1 N HC1. After 3 hr the 
solution was made alkal ine with potass ium carbonate,  and the hydrolysis  product  was extracted with ether ,  dried,  and 
dist i l led.  Yield 1.27 g (63%), bp 70-73 ~ C (3 mm); n~  1.5410. IR spect rum:  1655 cm -1 (C~---O). Posi t ive reac t ion  for an 
aldehyde with Tol lens  reagent .  Hydrochloride of the oxime, mp 162-163 ~ C (from absolute ethanol). Found, %: C1 21.90, 
21.85. Calculated for CsH9N30" HC1, %: C1 21.70. 

1 -Methy l -2 -pyrazo l tne -5-a ldehyde  dimethyl acetal  (V). This was obtained f rom fumaraldehyde dimethyl 
monoacetal  [19, 20] in a manne r  s im i l a r  to that used for the preceding compound. Yield 64% of a product  which 
yellowed on s torage.  Bp 95-98 ~ C (18 mm); n~1.4525; MRD41.05. Calculated: MR D 41.92. IR spectrum: 1595 cm -1 
(C~N).  In addition to the acetal ,  a substance was isolated with bp 104-109 ~ C (10 mm), n~ 1.4760, which, judging 
f rom the IR spec t rum,  was the methylhydrazone of the ini t ia l  aldehyde: 1592 cm -l  (C~N),  1648 cm -1 (C~C) ,  3400 
cm -1 (N--H). Under the condit ions of the aminoni t r i l e  r e a r r a n g e m e n t  [13] the methiodide of acetal  V (rap 120-121 ~ C) 
formed the dimethyl acetal  of f i -cyano-~-dimethylaminopropionaldehyde  with a yield of 98%. Bp 86 ~ C (4 ram); 
n~  1.4430. Found, %: C 55.38, 55.44; H 9.47, 9.42; N 15.98, 16.02. Calculated for CsH16N202, %: C 55.58; H 9.30; 
N 16.25. IR spect rum:  2255 cm-1 ( C ~ N ) .  This substance and the ini t ia l  acetal  did not change when t rea ted with acid 
under  the conditions mentioned for IV. On being boiled with an acid, acetal V res ini f ied .  

1-Methylpyrazole-3-a ldehyde diethyl acetal  (II). With s t i r r ing ,  15.2 g (0.034 mole) of lead te t raaceta te  was 
slowly added to 5.53 g (0.03 mole) of IV in 30 ml of dry benzene.  After 2 hr 30 rain the precipi ta te  was f i l te red  off and 
the f i l t ra te  was dist i l led.  Yield 4.26 g (78%), bp 101-104 ~ C (3 mm); n~  1.4645. Found, %: C 58.42, 58.21; H 8.55, 
8.42; N 15.33, 15.21. Calculated for CgH16NzO2, %: C 58.70; H 8.70; N 15.20. 

1-Methylpyrazole-3-a ldehyde (X). The hydrolysis  of acetal  II was ca r r i ed  out as descr ibed  above for  XI. Yield 
75%. Bp 72-74 ~ C (2 mm); n~  1.5132. Found, %: C 53.95, 54.12; H 5.56, 5.91; N 25.24, 25.37. Calculated for CsHsN20, 
%: C 54.50; H 5.45; N 25.45. IR spect rum:  1685 cm -1 (C~O).  

1-Methylpyrazole-5-a ldehyde (IX). At - 1 0  ~ C, 5.8 g (0.1 mole) of butyl l i thium in 40 ml of pe t ro leum ether  was 
added to a solution of 6.60 g (0.08 mole) of 1-methylpyrazole  in 40 ml  of absolute ether .  The suspens ion  was s t i r r ed  at 
room tempera tu re  for 1 hr  30 min  and then 8.03 (0.11 mole) of d imethylformamide in 10 ml of absolute ether  was 
added. The mix ture  was heated to the boil over an hour, left  overnight,  decomposed with acid, and extracted with 
ether.  The e thereal  ext ract  was dried with magnes ium sulfate and dist i l led.  Yield 3.78 g (43%), bp 50-53 ~ C (4 mm); 
n ~  1.5012. IR spect rum:  1705 cm-1 (C~---O). Hydrochloride of the oxime, mp 164.5-165.5 ~ C (from ethanol). Found, %: 
C1 21.72, 21.79. Calculated for C~HTN30"HC1 , %: C1 21.95. 

1-Methylpyrazole-5-a ldehyde diethyl acetal (V). A few drops of a 30% ethanolic solution of hydrogen chloride 
was added to a mixture  of 1.1 g (0.01 mole) of aldehyde IX and 1.6 g (0.011 mole) of or thoformic es te r  in 5 ml of 
absolute ethanol. After 20 hr, the mixture  was dist i l led.  Yield 1.29 g (71%), bp 86-90  ~ C (1 ram); n~  1.4690. 

Reaction of dime~hylaminovinylglyoxal diethyl acetal  [17] with methyl  hydrazine.  This was ca r r i ed  out as 
descr ibed by Bredereck  et al. [8] with 30% excess  of methylhydrazine  sulfate.  Yield 81%; bp 92-93 ~ C (1 mm); 
n~  1.4667. Found, %: C 58.38, 58.51; H 9.18, 9.13; N 15.41, 15.42. Calculated for C~H16NzOz, %: C 58.70; H 8.70; 
N 15.20. On chromatography in a thin nonfixed layer  of a lumina  (ether) together with the individual acetals  II and III, 
two spots with Rf  0.68 (II) and 0.79 (HI) were found. 
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