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2-Methyl-3-ethoxyearbonyl-4-(N,N-dimethylhydrazino)thiophene (II) and 2 -methy l -3 -e thoxy-  
carbonyl-4-(N-phenylhydrazino)thiophene (III) are formed by the action of substituted hydraz -  
ines - N,N-dimethylhydrazine and phenylhydrazine - on 2 -me thy l -3 -e thoxyca rbony l -4 -hydroxy-  
thiophene (I). At the same t ime,  the thiophene ring of hydroxythiophene I undergoes hydraz in-  
olysis  under  the influence of hydrazine hydrate to form 3-mercap tomethyI -4 -e thoxycarbony i -  
5-methylpyrazole  (IV). Structure IV was proved by IR, UV, and PMR spec t roscopy and by 
hydrogenolysis  of IV to the known 3 ,5-dimethyl -4-e thoxycarbonylpyrazole  (V). 

Continuing our study of the proper t ies  of 2-methyl -3-e thoxycarbonyl-4-hydroxythiophene (i), we have 
found that 2-methyl-3-ethoxycarbonyl-4-(N,N-dimethylhydrazino) thiophene (II) is obtained when I is heated 
with N,N-dimethylhydrazine acetate.  As demonstra ted by Benary and Baravian [1] and conf i rmed by us on 
the. basis of spect ra l  data, 2-methyl-3-ethoxycarbonyl-4-(N-phenylhydrazino) thiophene (III) is formed by the 
react ion of hydroxythiophene I with phenyIhydrazine.  The UV spect rum of II contains two absorption maxima 
charac te r i s t i c  for thiophene derivat ives  [2] at 230 nm (log e 4.58) and 315 nm (log ~ 3.35). A cer ta in  batho-  
chromic  shift of the absorption band f rom 315 to 329 nm (log ~ 3.44) and the appearance of a new absorption 
maximum at 290 nm (log s 4.40) are  observed in the UV spect rum of III; no definite change in the position of 
the maximum at 230 nm was observed.  These resul ts  are in agreement  with the spectra l  charac te r i s t i c s  
of arylaminothiophenes [3]. 

A singlet at 6.06 ppm, which can be assigned to the proton in the (~-position of the thiophene ring, and 
a weak signal f rom the NH proton at 6.31 ppm [3] are noted in the PMR spect rum of II. In the spec t rum of 
III, the signal of the a proton of the thiophene ring is shifted somewhat to s t ronger  field (5.90 ppm), while 
the signals of the NH protons appear as broad singlets at 5.58 and 7.58 ppm. 

In o rde r  to synthesize 2-methyl -3-e thoxycarbonyl-4-hydrazinothiophene,  the thiophene analog of the 
substituted phenylhydrazine [4], we made a detailed study of the react ion of hydroxythiophene I with hydraz -  
ine hydrate .  We found that this react ion proceeds anomalously and, as a resul t  of hydrazinolysis ,  leads to 
3 -mercap tomethy l -4 -e thoxycarbony l -5 -methy lpyrazo le  (IV). Compound IV is formed by the action of 
hydrazine  hydrate  at both low tempera tu res  and on heating. The IV s t ruc ture  was proved by IR, UV, and 
PMR spec t roscopy and by its convers ion to the known 3 ,5-dimethyl -4-e thoxycarbonylpyrazole  {V) by hy-  
drogenolysis  over  Raney nickel [5]. 

A distinct but ra ther  weak band of the valence vibrations of the mercapto  group is observed at 2560 
cm -1 in the IR spec t rum of mercaptomethylpyrazole  IV; this band vanishes in the spec t rum of 3 - ( 2 ' , 4 ' - d i -  
n i t rophenyl) th iomethyl -4-e thoxycarbonyl-5-methylpyrazole  (VI). The UV spec t rum of IV contains only one 
absorption maximum at 226 nm (log e 4.01), i.e.,  in the region of pyrazole  absorption [6]. The following 
signals are  noted in the PMR spec t rum of mercaptomethylpyrazole  IV: that of an ethyl group at 5 4.35 ppm 
(CH2, quartet ,  two proton units), of the methyl group at 2.50 ppm (singlet, three proton units), and two broad 
singlets at 2.16 ppm (one proton unit) and 3.95 ppm (two proton units). The last  two signals of the spectrum 
can apparently be assigned to the protons of the two adjacent SH and CH 2 groups.  This sor t  of broadening 
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of the signals occurs  because of the presence  of ra ther  rapid in termolecular  and in t ramolecular  chemical  
exchange of the SH proton. When the t empera tu re  is lowered, one should expect re tardat ion of this proton 
exchange, which ought to induce a change in the form of the signals because of s p i n - s p i n  interact ion of the 
protons of the CH 2 and SH groups.  In fact, a tr iplet  at 2.30 ppm (1 proton unit) and a doublet at 3.95 ppm 
(2 proton units) with an overall  s p i n - s p i n  interaction constant of 8 Hz appear in the spect rum recorded  at 
-30 ~ The f i rs t  signal should be assigned to the SH proton, while the second should be assigned to the p ro -  
tons of the CH 2 group. For  labile protons of the SH type it is natural to expect a shift in the signal to weak 
field with decreasing t empera tu re ;  this is observed in this case (2.16 ppm at 20 ~ and 2.30 ppm at -30~ A 
signal corresponding to the NH proton of the pyrazole ring [7] is not observed.  The signal of the NH proton 
is markedly  broadened and merges  with the ze ro  line, probably because of rapid exchange with the SH and 
NH groups of other  molecules .  

There is no information in the l i te ra ture  regard ing  the hydrazinolysis  of thiophene derivat ives.  We 
f i r s t  observed this react ion in the thiophene ser ies  in the case of 2 -methy l -3 -e thoxycarbony l -4 -hydroxy-  
thiophene, while such t ransformat ions  are common for severa l  other heterocycl ic  sys tems [8-12]. 

E X P E R I M E N T A L  

2-Methyl-3-ethoxycarbonyl-4-(N,N-dimethylhydrazino)thiophene (II). A mixture of 3.7 g (0.02 mole) 
of 2-methyl -3-e thoxycarbonyl-4-hydroxythiophene  and 0.15 mole of N,N-dimethylhydrazine acetate was 
heated with s t i r r ing  at 90-110 ~ for  10 rain. The solution was cooled to room tempera ture ,  poured into 100 
ml of ice water ,  and made alkaline to pH 9-9.5. The resul t ing dark oil was extracted with ether,  and the 
e ther  solution was washed with water  until it was neutral  and then dried with magnesium sulfate. The ether  
was removed by distillation, and the residue was vacuum distilled to give 1.8 g (30.5~) of a product with bp 
116 ~ (2 mm) a n d n ~  1.5336. Found%: C 52.8; H 7.1; N 12.0; S 14.1. C10Hi6N202S. Calculated~c: C 52.6; 
H 7.1; N 12.3; S 14.0. 

3 -Mercap tomethy l -4-e thoxycarbonyl -5-methy lpyrazo le  (IV).* A mixture of 4.7 g (0.025 mole) of 2- 
methyl -3-e thoxycarbonyl-4-hydroxythiophene and 2.55 mole of hydrazine acetate was heated with s t i r r ing  
at 120-125 ~ for 10 rain. The solution was cooled to room tempera ture  and poured into 250 ml of ice water .  
The pyrazole  was extracted with ether,  and the e ther  solution was dried with magnesium sulfate. The ether  
was removed  by distillation, and the residue was rec rys ta l l i zed  f rom ether  to give 4.2 g (83~c) of a product 
with mp 69-70 ~ Found %: C 48.2; H 5.9; N 14.2; S 16.3; tool. wt. 200 (from mass  spectroscopy) .  CsHi2N202S. 
Calculated %: C 48.0; H 6.0; N 14.0; S 16.0; mol.  wt. 200.3. 

3 ,5-Dimethyl -4-e thoxycarbonylpyrazole  (V). A solution of 1.4 g (0.007 mole) of 3 -mercap tomethy l -4 -  
etho~cycarbonyl-5-methylpyrazole in 20 ml of dioxane was refluxed f o r  6 h with 10 g of Raney nickel. The 
cata lyst  was removed and washed with hot dioxane after cooling the mixture .  The combined fi l trates were 
evaporated to give 0.6 g (54%) of a product with mp 95-96 ~ (from ether) (mp 96 ~ [13]). This product did not 
depress  the melt ing point of the 3 ,5-dimethyl -4-e thoxycarbonylpyrazole  synthesized by the method in [13]. 

3 - (2 ' ,4 ' -Din i t rophenyl ) th iomethyl -4-e thoxyearbonyl -5-methylpyrazole  (VI). A solution of 0.2 g (0.005 
mole) of sodium hydroxide in 2 ml of water  and a solution of 1 g (0.005 mole) of 2,4-dini trochlorobenzene 
in 3 ml of methanol were added success ive ly  to a solution of 1 g (0.005 mole) of 3 -mercap tomethy l -4 -e thoxy-  
ca rbonyl -5-methy lpyrazo le  in 4 ml of methanol.  The mixture was heated on a water  bath for 10 min and 
cooled. The c rys ta l s  of VI were f i l tered and washed with water  and methanol to give 1.4 g (76~c) of a prod-  
uct with mp 177-178 ~ (from methanol).  Found %: C 46.1; H 4.0; N 15.1; S 8.8. Ci4Hi4N406S. Calculated %: 
C 45.9; H 3.8; N 15.3; S 8.7. 
* 3-Mercapt 'omethyl -4-e thoxycarbonyl -5-methylpyrazole  (IV) was also obtained by the action of hydrazine 
hydrate  on a methanol solution of I at - 5  to 0 ~ 
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The IR spec t ra  of minera l  oil suspensions of the substances obtained were  r eco rded  with a UR-10 
spec t rome te r .  The IR spec t ra  of alcohol solutions were r eco rded  with an EPS-3 spec t rophotomete r .  The 
PMR spec t ra  were  r eco rded  with a JNM-4H-100 spec t rome te r  with CDC13 as the solvent and t e t r ame thy l -  
silane as the internal  s tandard.  
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