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Aeyl der iva t ives  of subst i tu ted f l - th ienylhydrazines  were  obtained by reac t ion  of 2 - m e t h y l - 3 -  
carbe thoxy-4-hydroxyth iophene  with acyl hydrazines .  Hydrolys is  of the products  gave a 
thienylhydrazine der ivat ive  and its hydrochlor ide.  

Thienylhydrazine der iva t ives  with a f ree  or tho posi t ion a re  of cons iderable  in teres t  in the synthes is  
of th ienopyrro les  by the F i scher  method. An at tempt  to obtain a subst i tuted thienylhydrazine f r o m  2- 
methy l -3 -ca rbe thoxy-4-hydroxy th iophene  led to hydraz inolys is  of the thiophene r ing [2]. 

We have found that  comple te ly  stable1" acyl der iva t ives  of f l - th ienylhydrazine  (IIa-e) a re  fo rmed  in 
high yields in the reac t ion  of 2 -me thy l -3 -ca rbe thoxy-4 -hydroxy th iophene  with acylhydrazines  (Ia-e). 

la-e 11 a-e 
I l a  R=CHO; b R=COCH3;c R=COC~H5; d R=CONH2; e R=CSNH 2 

Excess  acylhydraztne  has a substant ia l  effect  on the yields of acyl th ienylhydrazines  lIa, b. A twofold 
excess  of Ia,  b insures  a 20% yield of IIa,  b. The use of a 10-20-fold excess  of Ia,  b r a i s e s  the yields of 
IIa,  b to 60-70%. A twofold excess  of acylhydraz ines  Ic -e  is sufficient  for  the format ion  of TIc-e. 

The synthes is  of IIa,  b is accompanied  by the fo rmat ion  of a side product  - 3 , 3 ' - d i a m i n o - 4 - 4 ' - d i e a r -  
be thoxy-5 ,5 ' -d ime thy l -2 ,2 ' -d i th i eny l  (III). 

3 , 3 ' -D iace t amido -4 ,4 ' - d t ca rbe thoxy -5 ,5 ' - d ime thy l -2 ,2 ' - d i t h i eny l  (IV) was obtained by acylat ion of IH 
with acetyl  chloride,  whereas  4 - o x o - 3 , 4 - d i h y d r o - 5 - m e t h y l - 6 -  ( 2 ' - m e t h y l - 3 ' - c a r b e t h o x y - 4 ' - a m i n o - 5 ' -  
thienyl) thieno[3,4-d]pyrtmidine (V) was obtained by heating III in fo rmamide .  The unusual cha rac t e r  of the 

CHa.--~S/ '~cj/~C.s 
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IV Y 

* See [1] for  communicat ion XI. 
t 'A communicat ion regard ing  the synthes is  of an unsubsti tuted f l - th ienylhydrazine recen t ly  appeared.  The 
product  is unstable and was ob ta ined  in only 24% yield [3]. 
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TABLE 1. PNtt Spectra (Chemical Shifts, 5,  ppm) 

Com- i 
pound CH~(C~II~)CI-I,((2:I-I~)_ 2-CII~ 5-1I NH CHO COCII; rx-N-COCHs] C61-Is NH~ 

IIa 

lib 

Via 

t ic  

IId 
l i e  

1,37 t 
1,38 t 
1.33 t 
1137 t 
I137 t 
1,38t 
t , 3 7  t 

1,37 t 
1,37 t 

4,35q 
4,36q 
4.30q 
4,35q 
4,32q 
4,33q 
4,32q 

4,34 q 
4,33q 

2,57s 
2,58s 
2,59s 
2,64s 
2,65s 
2,71s 
2,60 s 

2,64s 
2,65s 

6,01s 
6,03s 
5,85s 
5,90s 
7.30s 

6,03s 

6.12s 
6,16s 

7,57 s 
7,82s 
7,58 c 
780 
7,46 s 
8,12s 
8,00d 
8,25d 

7,80 s 
7,30 s 

8,18s 
8,38 s 

1,96s 
2,07s 
1,98s 
2,17s 

m n 

- -  N 

1,90s - -  
1,98 s 
- -  7,39m 

7,87m 

m 

3,40 s 

of the formation of V is explained by the fact that this compound is ex t remely  difficult to dissolve, and it 
therefore  immediately precipi ta tes  and is removed  f rom the react ion sphere.  The molecular  weights of III 
and V were determined by mass spec t romet ry .  

The acylation of IIb with acetyl chloride and p-chlorobenzoyl  chloride gives diacyl derivatives Via, b. 

C,HsOOC-,~NH NHCOCH s C, HsOOC~N--N H COCI'I ~ 

c.3~s/ - cHs,,IL,,sy coR 

II b VI a, b 

V l  a R = C O C f l 3 ;  VI b R = p - C I C 6 H 4 C O  

2-Methyl -3-earbe thoxy-4- th ienylhydraz ine  hydrochloride (VII)was obtained by hydrolysis  of IIe with 
an alcohol solution of hydrochlor ic  acid. The free base is unstable and decomposes in a few hours.  

The s t ruc ture  of IIa-e was confirmed by the IR and PMR spectra ."  Doubling of the signals of the p ro -  
ton-containing groups of the molecules (intensity rat ios  of 2 : 1, 2 : 1, and 1 : 1, respectively) is observed in 
the PMR spec t ra  of IIa, b and Via (see Table 1). An increase  in the tempera ture  leads to merging of the 
double signals,  and doubling of the signals is again observed when the compounds are  cooled to room tem-  
pera ture .  The observed phenomena are  probably caused by amtde i somer i sm,  i.e., by the presence  of two 

I 
equil ibrium states formed by rotat ion of the R--C-=O group about the amide C - N  bond [4]. An indication 

in favor of th[s is the greates t  difference in the chemical  shifts of the formyl protons (AS = 0.2 ppm) as 
compared with the other groups (AS =0.1 ppm) in the two isomers  of IIa and, correspondingly,  of the acetyl 
protons in IIb and Via. Doubling of the signals vanishes in deuterodimethyl sulfoxide solution because of 
s te r ic  hindrance ar is ing as a resLdt of the formation of complexes of the substance with the solvent. The 
absence of doubling of the signals in IIc, d can be explained by the donor proper t ies  of the phenyl and amino 
groups, which lower the energy ba r r i e r  to rotation. Cooling of solutions of these compounds to - 60 ~ does 
not lead to doubling of the signals.  

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

The LR spec t ra  of mineral  o[1 suspensions of the compounds were recorded  with a UR-10 spec t rom-  
eter .  The UV spec t ra  of alcohols solutions of the compounds were r ecorded  with a Hitachi EPS-3 spec t ro -  
photometer .  The PMR spec t ra  of deuterochloroform solutions of the compounds were r ecorded  with a 
JEOL JNM-4H-100 spec t romete r  (100 MHZ with hexamethyldisiloxane as the internal standard. The mass 
spec t ra  were recorded  with an LKB-9000 mass spec t romete r  at an ionizing voltage of 70 eV, a cathode 
emiss ion current  of 6 0 # A ,  and an ion source tempera ture  of 250-270 ~ 

Acyl Derivatives of P-Thienylhydrazine  (IIa-e). A) A 0.01-mole sample of 2 -methy l -3 -ca rbe thoxy-  
4-hydroxythiophene was added to a solution of acylhydrazine Ia -c  in glacial acetic acid (0.1 mole of Ia and 
6 ml of acid were used for the synthesis of IIa, 0.2 mole of Ib and 12 ml of acid were used for the synthe-  
sis of IIb, and 0.02 mole of Ic and 4 ml of acid were used for the synthesis of IIc. The react ion mixture 
was then s t i r red  at 90-100 ~ for 10 min, after which it was poured over ice, and the result ing precipitate 
was removed  by filtration. 

B) A 0.01-mole sample of 2-methyl -3-carbe thoxy-4-hydroxyth iophene  was added to a solution of the 
acylhydrazine derivative in glacial acetic acid (0.02 mole of Id and 25 ml of acid were used for the synthe-  
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sis  of IId, and 0.02 mole of Ie and 6 m l  of acid were  used for  the synthes is  of IIe). The reac t ion  mixture  
was then ref luxed for  1.5 h, af ter  which it was poured over  ice,  and the resu l t ing  prec ip i ta te  was r e m o v e d  
by f i l t rat ion.  

. 3 , 3 ' -D iamino -4 ,4 ' - d i ca rbe t hoxy -5 ,5 ' - d i m e thy l -2 , 2 ' - d i t h l eny l  (HI). The mother  l iquor remain ing  a f te r  
r e c ry s t a l l i z a t [on  of lIa, b was evapora ted  to give III with mp 144-145 ~ (from dioxane) in 15% yield. IR spec -  
t rum:  1660, 1680 (C =O); 3320, 3410 c m  - i  (NH2). UV s p e c t r u m ,  ~max ,  nm (log e): 222 (4.55), 254 (4.42), 
and 350 (3.90). Found: C 52.1; H 5.5; N 7.6; S 17.170; M 368. C16H20N204S2. Calculated: C 52.1; H 5.4; N 
7.6; S 17.47o; M 368,484.  

313 ' -D[ace tamido-4 ,4 ' -d i ca rbe thoxy-5 ,5 ' -d ime thy l -2 ,2 ' -d i th i eny l  ( IV) .  A solution of 1.8 g (5 mmole)  
of III  and 5 ml (70 mmole)  of aeetyl  chloride in 20 ml of dry  dioxane was heated at 100 ~ for  30 rain, af ter  
which the mixture  was cooled, and the resu l t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion to give 1.6 g (73%) of 
IV with mp 270-271 ~ [from d imethy l fo rmamide  (DMF)]. IR spec t rum:  1670, 1710 cm -1 (C=O); 3240 cm -~ 
Found: C 52.8; H 5.6; N 6.2; S 14.1%. C20H24N206S2 . Calculated: C 53.1; H 5.3; N 6~ S 14.2%. 

4 -Oxo-3 ,4 -d ihydro -5 -  methyl -  6- (2' - m e t h y l - 3 '  - c a rbe thoxy -4 '  - a m i n o -  5 ' - thienyl)thieno [3,4- d]pyr imidine 
(V). A solution of 1.8 g (5 mmole)  of III in 70 ml of fo rmamide  was re f luxed  for 1.5 h, a f te r  which it was 
cooled, and the resul t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion  to give 1.6 g (100%) of V with mp 244-245 ~ 
(dec., f r o m  DMF). IR spec t rum:  935 (pyrimidine ring) and 1670 cm -1 (C =O). Found: C 51.3; H 4.4; N 12.2; 

S 18.1%; M 349. ClsHisN303S2. Calculated: C 51.5; H 4.3; N 12.0; S 18.3%; M 349.446. 

1 , 1 - D i a c e t y l - 2 - ( 2 ' - m e t h y l - 3 ' - c a r b e t h o x y - 4 ' - t h i e n y l ) h y d r a z i n e  (Via ) .  A solution of 2.4 g (0.01 mole) 
of Kb and 3 ml of acetyl  chloride in 15 ml of dioxane was heated at 100 ~ for  1 h, af ter  which the solvent  was 
r e m o v e d  by dist i l lat ion,  and the res idue  was diluted with e ther .  The resu l t ing  prec ip i ta te  was r emoved  by 
f i l t ra t ion to give 2.1 g (74%) of Via with mp 128-129 ~ (from b e n z e n e - p e t r o l e u m  ether) .  IR spec t rum:  1660, 
1700 (C=O); 3130 (CH); 3260 c m  -1 (NH). Found: C 51.0; H 5.4, N 10.0; S 11.3%. C12H26N204S. Calculated: 
C 50.7; H 5.7; N 9.9; S 11.3%. 

v ! 1-Ace ty l -2 -  (p-chlorobenzoyl ) -2-  (2 -me thy l -3  -ca rbe thoxy-4- th ieny l )hydraz ine  (VIb). This compound 
was obtained as in the p reced ing  exper imen t  f r o m  2.4 g (0.01 mole) of IIb and 1.8 g (0.01 mole) o f p - e h l o r o -  
benzoyl  chloride in 15 ml of d ry  dioxane. The yield of VIb, with mp 129.5-130.5 ~ (from aqueous methanol) ,  
was 2.2 g (60%). IR s p e c t r u m :  1650, 1700 (C=O); 3120 (CH); 3260 cm -1 (NH). Found: C 53.4; H 4.4; C1 
9.5; N 7.4; S 8.5%. CI~H~C1N204S. Calculated: C 53.6; H 4.5; C1 9.3; N 7.4; S 8.4%. 

1 - (2 ' -Me thy l -3 ' - c a rbe thoxy -4 ' - t h i eny l )hyd raz ine  Hydrochlor ide  (VII). A solution of 3.6 g (0.015 mole) 
of IIb in 36 mt  of methanol and 3.3 ml (0.45 mole) of concent ra ted  hydrochlor ic  acid was ref luxed for 1 h, 
a f te r  which the solvent  was r e m o v e d  by  disti l lation. The res idue  was d isso lved  [n alcohol,  and VII was p r e -  
cipi tated by the addition of e ther  to give 1.8 g (50%) of a product  with mp 160-161 ~ (from methanol).  Found: 
C 40;4; H 5.5; C1 15.3; N 11.8; S 13.4%. CsHIsC1N202S. Calculated: C 40.6; H 5.5; C1 15.0; N 11.8; S 13.5%. 
1 - (2 ' -Me thy l -3 ' - c a rbe thoxy -4 ' - t h i eny l )hyd raz ine  was obtained by alkal izat ion of an aqueous solution of the 
hydrochlor[de and had bp 142-143 ~ (1 ram) and mp 55-56 ~ (from pe t ro l eum ether) ,  l:R spec t rum:  1680 (C = 
O); 3120 (CH); 3170, 3290 (NH); 3400 c m  -1 (NtI2). Found: C 47.8; H 5.9; N 14.1; S 16.3%. CsH12N202S. Cal-  
culated: C 48.0; H 6.0; N 14.0; S 16.0%. 
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