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FUNCTIONAL DERIVATIVES OF THIOPHENE. 

17.* SYNTHESIS OF THIENYLHYDRAZINE DERIVATIVES 

A. N. Grinev, I. A. Kharizomenova, 
N. V. Samsonova, and N. V. Kaplina 

UDC 547.732'733.07 

Substituted thienylhydrazones of aromatic aldehydes and cyclohexanone were ob- 
tained. It is shown that the sodium salts of the latter are readily acylated and 
alkylated. The hydrolysis of earbethoxythienylmethylhydrazones of benzaldehyde in 
alkaline media is accompanied by decarboxylation. 

The diazotization of aminothiophene derivatives I-III was carried out by a previously 
proposed method [2]. The resulting diazonium salts were reduced without isolation with 
sodium hydrosulfite, after which aqueous suspensions of the products were treated with ben- 
zene solutions of aldehydes or ketones. As a result of this reaction, thienylhydrazones 
(IV-IX) of aldehydes and ketones were obtained. During a study of the properties of benzal- 
dehyde thienylhydrazones it was shown that the latter readily form sodium salts under the 
influence of sodium methoxide. The sodium salt of benzaldehyde thienylhydrazone V is con- 
verted to benzaldehyde N-acetylthienylhydrazone (X) on reaction with acetyl chloride. Hy- 
drolysis of the acetyl group rather than thecarbethoxy group, as described in the hydrolysis 
of ethyl 2-acylaminothiophene-3-carboxylates [3], is observed when X is heated in an alkaline 
medium, and V is formed. The action of methyl iodide on the sodium salts of IV and V gave 
N-methyl derivatives, which were subjected to alkaline hydrolysis and decarboxylation with- 
out isolation. As a result, benzaldehyde N-methylthienylhydrazones (XI, XII) with a free 4 
position were obtained. 

Ry',Ti----7~COO C~ tl s R2"~--~COOC2 H,~ R2~__.~COOC2H ~ 
Ra 

coo  h 
I-!11 / /  IV-IX X 

R2~COOC2tis ] 
i l  H /R3[ 

C~Ha ~I 

R 2 

R I ~  N_N =CH_CsH~ 
CH a 

XI-KII 

I, IV, XI Ri=R2=CHa; II~ V, VI, VII, X, XII R~=CIqa, R2=C~Hs; III, VIII, IX 
R~+R2=(Ct-le)4 I\ 7, V, VIII, X Ra=H, R4=C6Hs; gI, IX Rs=H, R4=p-C~H4NO:; 

VII Ra+R.,= (CH~)s 

EXPERIMENTAL 

Thienylhydrazones o fBenzaldehTde (IV, V, and VIII), p-Nitr0benzaldehyde (VI and IX)~ 
and Cyclohexanone (VII). A solution of 2.7 g (40.5 mole) of sodium nitrite in I0 ml of wa- 
ter was added dropwise with stirring and cooling to --5~ to a solution of 40 mmole of I-III 
in a mixture of 90 ml of acetic acid and 30 ml of concentrated HCI, and the mixture was al- 
lowed to stand in an ice bath for 30 min. It was then poured into a well-stirred suspension 

*See [i] for Communication 16. 
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TABLE I. Characteristics of the Compounds Obtained 

~orn- 
pound ; rap, "C* 

IV 123,5--124,5 
V t66 -:167,5 

VI 166--167 
VII 94--95 

VIII I24--I25 
IX 193--194 
XI 115--116 

XII 155--156 

63,5 
69,3 
61,4 
67,2 
65,6 
57,8 
68,8 
74,4 

Found, % 

H N 

6,0 9,2 
513 7,6 
4,7 I0,3 
6,7 7,9 
5,9 8,2 
4,8 11,2 
6,5 I 1,2 
5,8 9,2 

Empirical Calc., % 
formula 

i N 

Yield, 
9 

9,3 10,6 
7,7 8,8 

lo~3 7,8 

7,9 t 9,0 8,5 9,8 
11,2. 8,6 
11,4 13,2 
9,2 !0,5 

C I{ 

t 
10,5 CI6HzsN~O=S 63,51 6,0 
8,7 CmHaoN202S [ 69,21 5,5 
7,8 C21HigNaO48 t 61,6] 4,7 
9,01 C2oH~4N~O2S [ 67,4[ 6,8 
9,91 C18H20N~O~S |65,8[ 6,1 
8;6] CmHmN304S ] 57,91 5,1 

13,Ol C,4H,sN2S 168,81 6;6 
10~51 C,gHIsN2S ~ 74,7 t ,5,6 

44 
71 
42 
65 
80 
47 
45 
48 

*CompoundslV-Vlll, XI, and XII were recrystallized from al- 
cohol, and IX was recrystallized from alcohol--dioxane. 

of 300 ml of water and 200 ml of benzene containing 27 g (130 mmole) of sodium hydrosulfite 
and 45 mmole of benzaldehyde, p-nitrobenzaldehyde, or cyclohexanone. The resulting suspen- 
sion was then stirred for i0 min, the organic layer was separated, and the aqueous layer was 
extracted with benzene. The benzene extracts were washed with water, and the benzene was 
removed by distillation to give IV-IX (Table i). 

Benzaldehyd e (2-Methy!y3-phenyl-4-ethoxycarbonyl-5-thienyl)acetylhydrazone (X). A so- 
lution of 3.64 g (i0 mmole) of benzaldehyde (2-methyl-3-phenyl-4-ethoxycarbonyl-5-thienyl)- 
hydrazone (V) in 15 ml of absolute dioxane was added to a solution of sodium methoxide, ob- 
tained from 0.023 g (0.01 g-atom) of sodium and 23 ml of methanol, in 20 ml of absolute 
dioxane, and the mixture was allowed to stand at room temperature for 15 min. A 3.5-g (45 
mmole) sample of aeetyl chloride was added, and the mixture was refluxed for 2 h. It was 
then poured into water, and the resulting precipitate was removed by filtration and recrys- 
tallized from alcohol to give 1.6 g (40%) of a product with rap 167-168~ (from alcohol). 
Found: C 68.2; H 5.5; N 7.1; S 7.9%. C2~H22Na03S. Calculated: C 67.9; H 5.5; N 6.9; 
S 7 . 8 % .  

Benzaldehyde ' (2-Methy173-phenyl-4-ethoxycarbonyl-5-thienyl)hydrazone (V). A 2.03-g 
(5 mmole) sample of X and 0.06 g (15 mmole) of sodium hydroxide were dissolved in 30 ml of 
alcohol, and the solution was ref!uxed for 2.5 h. It was then cooled, and the precipitate 
was removed by filtration and recrystallized from alcohol to give 1.45 g (79%) of a product 
that did not depress the melting point of a previously obtained sample of V. The product 
had Rf 0.85 (Silufol UV 254, elution with chloroform). 

Benzaldehyde (2,37Dimethylxb-thienyl)methylhydrazone (XI! and Benzaldehyde (2-Methyl-3- 
phenyl-5-thienyl)methylhydrazone (XII). A solution of 30 mmole of IV or V in 40 ml of ab- 
solute dioxane was added to a solution of sodium meth0xide, obtained from 0.069 g (0.03 g- 
atom) of sodium and 6.9 ml of methanol, in 40 ml of absolute dioxane, and the mixture was 
allowed to stand at room temperature for 15 min, after which 21.2 g (150 mmole) of methyl 
iodide was added to it. The mixture was refluxed for 4 h, the precipitate was removed by 
filtration, andthe solvents were removed by distillation. The residue was dissolved in 30 
ml of alcohol, a solution of 3 g (75 mmole) of sodium hydroxide in 30 ml of alcohol and i0 
ml of water was added, and the mixture was refluxed on a water bath for 1 h. Charcoal was 
added, the mixture was filtered, and the filtrate was poured into 150 ml of water. The 
aqueous mixture was acidified with dilute hydrochloric acid, and the resulting precipitate 
was removed by filtration and recrystallized. Data on xI and XII are presented in Table i. 
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