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Representat ives  of a new heterocycl ic  sys tem - thiopyrano [4,3-b]benzofuran - were syn-  
thesized by cyclizat ion of the O-ary l  ethers  of te t rahydro-4- th iopyrone  and 4 - th iochrom-  
anone oximes in acid media.  

We have previously [I] studied compounds of the I, 3,4,5-tetrahydrothiopyrano [4,3-b]indole series, and 
some of them manifested interesting pharmacological activity, particularly the hydrochloride of fl -dimethyl- 
aminoethyl 1,3,4,5-tetrahydrothiopyrano [4,3-b]indole-8-c arboxylate (tioindol) [2]. Compounds containing an 
an oxygen atom instead of a sulfur atom - 1,3,4,5-tetrahydropyrano[4,3-b]indoles - were obtained by the 
Fischer reaction [3]. Analogs which have an oxygen atom in place of the nitrogen atom - the corresponding 
benzofuran derivatives - were unknown up to now. Using the method of formation of a benzofuran ring 
from O-aryl ethers of ketoximes in acid media [4-6], we synthesized IH-3,4-dihydrothipyrano[4,3-b]benzo- 
furans (la,b) by cyclization of O-aryl .ethers of tetrahydro-4-thiopyrone oxime (IIa,b). The use of this reac- 
tion for the 4-nitrophenyl ether of 4-thiochromanone oxime (IIc) made it possible to go to a dehydro system, 
viz., to 8-nitro-6H-benzo[5,6]thiopyrano[4,3-b]benzofuran (Ic). 
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I - - I l i a  R=NO 2, b R=COOC2H5; I l i a  X=Cl; t l lb  X=F 

The e thers  of oximes IIa and IIb were obtained by the react ion of 4-ni t rochlorobenzene or 4-e thoxy-  
carbonylfluorobenzene with the oximes in dimethyl sulfoxide (DMSO) after conversion of the oximes to their  
sodium salts by the action of sodium hydride.  The in t ramolecular  condensation of e thers  IIa and IIb was 
ca r r i ed  out by heating them in 25-28% alcoholic hydrogen chloride.  The s t ruc tures  of I were conf i rmed in 
the case of Ia by UV and PMR spect ra .  The UV spectrum of Ia is s imi lar  to the spect rum of the model 
compound - 2-methyl -5-n i t robenzofuran  [5]. The PMR sPectrum of Ia (in pyridine) contains an unresolved 
signal at 2.8 ppm with an intensity of 4 proton units f rom the protons of the CH2CH 2 grouping, in which the 
protons of the methylene groups are about equally deshielded by the effect of the divalent sulfur atom and 
by the 2-furyl  radical ,  respect ively .  A broad signal from the protons of the isolated CH 2 group is located 
at weaker  field at 3.6 ppm. In this case,  the g rea t e r  deshielding of the protons is caused by the joint effect 
of the sulfur atom and the 3-furyl  radical  d i rect ly  bonded to the same CH 2 group. 

The fi -dimethylaminoethyl  es te r  of 1H-3,4-dihydrothiopyrano [4,3-b]benz ofuran-  8-c arboxylic acid (IV), 
the oxygen analog of tipindol, was synthesized by t ranses te r i f ica t ion  of Ib by the action of fi -d imethylamino-  
ethanol under basic cata lys is  conditions. 
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The conditions for the sufficiently smooth reduction of nitro compound Ia to amine V could not be 
selected because of the low solubility of Ia in both polar  and nonpolar solvents.  Amine V was obtained in 
26% yield by hydrogenation over P b / S r C O  3 of a suspension of Ia in alcohol. According to pre l iminary  data, 
e s te r  IV does not have tipindol 's  activity. 

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

The UV spect ra  of 1 �9 10 -~ to 1 �9 10 -4 M alcohol solutions were recorded  with an SF-4 spect rophotom- 
e te r .  The PMR spect ra  were obtained with an RS-60 spec t romete r  with an operating frequency of 60 MHz 
in the 5 scale  relat ive to hexamethyldisi loxane.  The IR spec t ra  were recorded  with a UR-10 spec t romete r .  
The puri ty of the substances was conf i rmed by th in- layer  chromatography on activity IV A1203. 

4-Nitrophenyl Ether  of Te t rahydro-4- th iopyrone  Oxime (IIa). A solution of 4.5 g (0.034 mole) of t e t r a -  
hydro-4- th iopyrone  oxime in 27 ml of DMSO was added to 1.07 g of 75Vc (with respec t  to active hydrogen) 
powdered sodium hydride in 25 ml of DMSO, and the mixture was s t i r r ed  at 20 ~ for 1 h. A solution of 5.3 g 
(0.034 mole) of 4-ni t rochlorobenzene (Ilia) was then added dropwise,  and the mixture was s t i r r ed  for 1 h 
and poured into water .  The result ing precipitate was filtered, washed with water ,  dried, and crys ta l l ized  
f rom heptane to give 1.8 g (21%7 of IIa with mp 114.5-116 ~ Found ~ :  N 11.1; S 13.1. CllH12N203S. Calcu-  
la ted%.  N l 1 . 1 ; $ 1 2 . 7 .  

4-Ethoxycarbonylphenyl  Ether of Te t rahydro-4- th iopyrone  Oxime (IIb). The react ion of 1.2 g of 75~ 
of sodium hydride with 5 g (0.034 mole) of t e t rahydro-4- th iopyrone  oxime in 40 ml of DMSO and 6 g (0.034 
mole) of 4-ethoxycarbonylf luorobenzene (IIIb) in 20 ml of DMSO was ca r r i ed  out s imi la r ly  to give 6.5 g 
(60.7~c) of lib with mp 79-80 ~ (from heptane). Found %: C 60.0; H 6.1; N 5.3; S 11.5. C14HITNO3S. Calcu-  
la ted%:  C 6 0 . 4 ; H 6 . 1 ; N  5 . 0 ; $ 1 1 . 5 .  

4-Nitrophenyl Ether  of 4-Thiochromanone Oxime (IIc). A solution of 5 g (0.028 mole) of 4 - th iochrom-  
anone oxime in 30 ml of DMF was added to 0.9 g of 75% sodium hydride in 20 ml of dimethylformamide 
(DMF), and the mixture was s t i r red  at 20 ~ for 8 h. A solution of 4.4 g (0.028 mole) of IIIa was then added, 
and the mixture was s t i r r ed  at 20 ~ for  1 h and at 90-95 ~ for 4 h. The mixture was poured into water  and ex-  
t rac ted  with ch loroform.  The extract  was vacuum evaporated,  and the residue was rec rys ta l l i zed  from alco-  
hol (with charcoal)  to give 0.5 g (6%) of IIc with mp 139-140 ~ Found ~c: N 9.3; S 10.6. C15H12N203S. Calcu-  
la ted%:  N 9.3; S 10.7. UV spect rum,  ~max,  nm ( loge):  234 (4.18), 3.12 (4.18). PMR spect rum (in CDC13) , 
ppm: 6.8-8.3 (two groups of C6H 4 signals),  2.9 and 3.3 (CH2CH2). 

8-Ni t ro- lH-3 ,4-dihydroth iopyranol [4 ,3-b]benzofuran  (Ia). A mixture of 1.4 g (0.0055 mole) of e ther  
IIa in 30 ml of 28% HC1 in absolute alcohol was refluxed for 50 rain and poured into water .  The result ing 
precipi tate  was f i l tered to give 0.7 g (54%) of Ia with mp 205.5-206 ~ (from alcohol). Found ~ :  N 5.9; S 13.8. 
CllHgNO3S. Calcula ted%: N 6.0; S 13.6. UV spectrum,  ~max,  nm (loge):  246 (4.52), 284-288 (3.817; for 
2-methyl -5-n i t robenzofuran :  242 (4.427,284-286 (3.92). IR spect rum (in minera l  oil), cm- l :  1630 and 1595 
(weak), 1515 and 1337 (strong, NO2). PMR spec t rum (in pyridine), ppm. 2.8 (unresolved -CH2CH 2 -  signal), 
3.6 (broad - C H  2-  signal 7. 

Ethyl 1H-3,4-dihydrothiopyrano[4,3-b]benzofuran-8-carboxylate  (Ib). A solution of 1.5 g (0.005 mole) 
of IIb in 15 ml of 25% HC1 in absolute alcohol was refiuxed for 1 h and poured into water .  The result ing 
precipi ta te  was f i l tered to give 1.1 g (79%) of Ib with mp 104-105 ~ (from heptane). Found Vc: C 64.3; H 5.5; 
S 12.4. Ct4Ht403S. Calculated %: C 64.1; H 5.4; S 12.2. 

8-Nitro-6H-benzo[5,6]thiopyrano[4,3-b]benzofuran (Ic). This was obtained in the same way as Ia after  
refluxing 0.37 g (0.0012 mole) of lic for 1 h in 10 ml  of 2W/c HC1 in absolute alcohol. The yield of Ic with mp 
207-209 ~ (from absolute alcohol) was 0.24 g (73%). Found%: N 5.2; S 11.0. CtsHgNO3S. Calculated ~c: N 
4.9; S 11.3. 

-Dimethylaminoethyl  1H-3,4-Dihydrothiopyrano[4,3-b]benzofuran-8-carboxylate  (IV). A mixture of 
2 g (0.007 mole) of 1t) in 90 ml of absolute toluene, 4.5 g of fl -dimethylaminoethanol,  and 2-3 mg of sodium 
was refiuxed for 1 h with removal  of 70% toluene by distil lation. Another 90 ml of toluene and 3.5 g of 
amino alcohol were added, and the distil lation was repeated.  The residue was mixed with ether ,  and the 
e ther  layer  was washed with water ,  dried, and evaporated.  The residue began to crys ta l l ize  on standing to 
give 2.2 g (95%) of IV with mp 125-126 ~ (from heptane). Found %: C 63.0; H 3.1; N 4.5; S 10.7. C16H19NO3S. 
Calculated %. C 62.9; H 6.1; N 4.6; S 10.5. The hydrochlor ide had mp 236-237 ~ (from alcohol). Found ~ :  
C1 10.3; N 4.2. C16H20C1NO3S. Calculated %: C1 10.4; N 4.1. 
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Hydrochlor ide  of 8 -Amino- lH-2 ,3-d ihydro th iopyrano[4 ,3 -b]benzofuran  (V). A suspension of 2 g 
(0.0085 mole)  of Ia in 200 ml  of alcohol was hydrogenated over  2 g of 2.3% P d / S r C O  3 for  20 h, and the 
ca ta lys t  (a total  of 5 g) was added per iodica l ly .  The ca ta lys t  was r emoved  by f i l t rat ion,  the alcohol was 
evapora ted ,  and the res idue  was dissolved in e ther  and alcoholic HC1 to give 0.65 g (27v/c) of the hydrochlo-  
r ide of V with mp 261-263 ~ (decomp., f r o m  alcohol with charcoa l ) .  Found ~ :  C1 14.8; N 5.7; S 13.4. 
CllHllNOS �9 HC1. Calcula ted ~c: C1 14.7; N 5.8; S 13.6. 
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