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A new heterocycl ic  base  - 2-methyl thieno[3,2-b]thieno[2,3-d]thiazole - was synthesized by 
heating 2-ace tamido-3-hydroxyth ieno  [3,2-b]thiophene with phosphorus pentasulftde.  

We have previous ly  synthes ized  [1] 2-methyl thieno [2,3-b]thieno [2,3-d]thiazole (1) by oxidation of 2- thio-  
acetamidothieno [2,3-b]thiophene with po tass ium fe r r i cyan ide  in aqueous alkaline media.  Polymethine dyes of 
var ious  types  we re  obtained f r o m  the qua te rna ry  sa l t s  of bases  I, and the i r  color  was d iscussed  in [2]. 

In the presen t  communicat ion  we descr ibe  the synthes is  of the i somer ic  base  2-methyl thieno [3,2-bthieno- 
[2,3-d]thiazole (ID. We were  able to obtain base  II by heating 2-aeetamido-3-hydroxythieno[3,2-b] thiophene 
0/I) with phosphorus pentasulfide:  
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Compound III was  synthes ized  in turn  f r o m  3-bromothiophene  via the scheme  
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3-Hydroxythieno [3,2-b]thiophene (V) was obtained f r o m  3-thienylthioglycolic acid (IV) by a somewhat  modified 
method [3, 4]. 2-Ni t roso-3-hydroxythieno[3 ,2-b] th iophene (VI) was synthes ized in 84% yield by ni t rosat ion of V 
with sodium ni t r i te ;  VI was conver ted  to the double tin sa l t  (VII) of  2-amino-3-hydroxythieno[3 ,2-b]  by reduct ion 
with stannous chlor ide in concent ra ted  hydrochlor ic  acid. Salt Vii was conver ted  to III in 63% yield by ace ty la -  
tion with acet ic  anhydride in aqueous media  in the p r e sence  of alkali .  The yield of 1I (colorless needles with mp 
111-112 ~ was 30%. The p ic ra te  and p - tosy la te  f o rmed  readi ly .  The molecu la r  weight of II de termined by m a s s  
s p e c t r o m e t r y  was 211 and was in ag reement  with s t ruc tu ra l  fo rmula  II. 

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

Thiophene-3-thiol .  A solution of 0.30 mole of 3-bromothiophene in 60 ml  of anhydrous ether was added 
to a solution of 0.308 mole  of butyl l i thium in 150 ml of anhydrous ether at - 7 0  ~ in a s t r e a m  of ni t rogen,  a f ter  
which the mix tu re  was s t i r r e d  at - 7 0  ~ for 10 min. Suffur (10 g) was then added at the s a m e  t e m p e r a t u r e  in the 
cou r se  of 20 rain, and the mix tu re  was s t i r r e d  while allowing the t e m p e r a t u r e  to r i s e  to r o o m  t e m p e r a t u r e .  It 
was then cooled to 0-5 ~ and t r ea t ed  with 20% ammonium chloride solution. Workup gave a co lo r l e s s  liquid with 
bp 52-54 o (5 ram) [171 ~ [5] and 49-51 ~ (2 ram) [6]] and nD 2~ 1.6134 in 69% yield. 
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3-Thienylthioglycolic  Acid (IV). This compound was obtained by the addition of a neutral ized (with 
sodium carbonate) solution of 1.2 moles of chloroacet ic  acid in 100 ml of water to a solution of sodium thio- 
phene-3-thiolate  in 200 ml of water at 40-45 ~ in the course  of 30 min with s t i r r ing  in a s t r eam of nitrogen. The 
mixture was then heated at 50 ~ for 2 h at 90-95 ~ for 1 h, after  which it was cooled and acidified with dilute 
(1 : 1) hydrochloric  acid. The yield was 77%. The color less  oil had bp 130-135 ~ (1-2 mm) and began to c rys t a l -  
lize on cooling to give color less  needles (from water) with mp 53 ~ (mp 52-53 ~ [3, 4]). 

3-Hydroxythieno[3,2-b]thiophene (V). This compound was obtained by cyclization of IV at 95-100 ~ in con- 
centrated sulfuric acid. Workup gave light-yellow pr i sms  (from aqueous ethanol) with mp 98.5-99 ~ (mp 98-98.5 ~ 
[4]) in 14.2% yield. 

2-Nitroso-3-hydroxythieno[3,2-b]thiophene (V1). A 15.6-g (0.1 mole) sample of V was added to a solution 
of 4 g (0.1 mole) of sodium hydroxide in 100 ml of water ,  after which the solution was fi l tered,  and 7.6 g (0.11 
mole) of sodium nitr i te was added to the fil trate.  The resul t ing solution was cooled to 0-5 ~ and added dropwise 
with vigorous s t i r r ing  to 200 ml of dilute (1 : 1) hydrochloric  acid. The mixture was s t i r red  at 0-5 ~ for 2 h, 
and the resul t ing precipi tate  was removed by fi l tration, washed with water ,  and dried to give 15.5 g (84%) of a 
product with mp 195-196 ~ Recyrs ta l l izat ion f rom benzene gave light-yellow pr i sms  with mp 204-205 ~ Found: 
N 7.4; S 34.5%. C6H3NO~S 2. Calculated: N 7.5; S 34.6%. 

2-Acetamido-3-hydroxythieno[3,2-b]thiophene (liD. An 18.5-g (0.1 mole) sample of IV was added with 
s t i r r ing  at 35-40 ~ to a solution of 100 g of stannous chloride in 170 ml of concentrated hydrochloric acid, and 
the mixture was s t i r red  at 38-42 ~ for 3 h. It was then cooled, and the precipitated VII was removed by f i l t ra -  
tion, washed with ether,  and dried to give 34.5 g (51%) of color less  p r i sms  (from aqueous ethanol) of VII. A 
solution of 22 g of acetic anhydride in 36 ml of ether was added with vigorous s t i r r ing  at 0-5 ~ to a suspension 
of 34.0 g (0.05 mole) of VII in 200 ml of water ,  after which a solution of 50 g of sodium hydroxide in 100 ml of 
water was added dropwise in the course  of 10-15 rain. The mixture was then s t i r red  at 0-5 ~ for 40 min and at 
room tempera tu re  for 30 rain. The ether was removed in vacuo, and the solution was acidified with respec t  to 
Congo red with dilute (1 : 1) hydrochloric  acid. Workup gave 13.5 g (63.4%) of pinkish pr i sms  (from 50% etha- 
nol in the presence  of activated charcoal) of III with mp 163-164 ~ Found: C 45.0; H 3.2%. C6H?NO2S 2. Cal- 
culated: C 45.1; H 3.3%. 

2-Methylthieno[3,2-b]thieno[2,3-d]thiazole (ID. A mixture of 4.26 g (0.02 mole) of liI and 4 g of phos- 
phorus pentasuffide was heated at 140-145 ~ for 5 rain, after which it was cooled to 100 ~ t reated with hot water ,  
and neutralized with 8% sodium hydroxide solution. The base was removed by s team distillation and extracted 
f rom the distillate with ether. Workup of the extract  gave 1.3 g (30.8%) of a product with mp 106-107 ~ Re-  
crystal l izat ion f rom petroleum ether gave color less  needIes with mp 111-112 ~ Found: C 45.4; H 2.3; N 6.6%. 
CsHsNS 2. Calculated: C 45.5; H 2.4; N 6.7%. The picrate  was obtained as yellow needles (from ethanol) with 
mp 140-141 ~ Found: N 12.6%. CsHsNS 3 �9 C6HsN307. Calculated: N 12.66%. 

Ethyl p-Tosylate .  A mixture of 2.11 g (0.01 mole) of 17 and 2.2 g (0.011 mole) of ethyl p-toluenesulfonate 
was heated at 140-150 ~ for 6 h, after which it was cooled and t reated with anhydrous acetone. The precipitate 
was removed by fil tration, washed with anhydrous acetone and anhydrous ether,  and vacuum dried to give 
grayish  p r i sms  (from anhydrous ethanol), with mp 214-215 ~ in 70% yield. Found: C 49.5; H 4.3%. C17H18NO3S 4. 
Calculated: C 49.5; H 4.4%. 
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