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RESEARCH ON THIENOPYRIDINES AND PYRIDOTHIENOPYRIMIDINES. 
2.* SOME TRANSFORMATIONS OF 2-CARBETHOXY-3-AMINO-4,6- 
DIMETHYLTHIENO [2,3-b ] PYRIDINE 

V. I. Shvedov, T. P. Sycheva, 
and T. V. Sakovich 

UDC 547.736'83'859.07 

In our previous communication [I] we described the synthesis of a number of 3-amino- 
thieno[2,3-b]pyridines from the corresponding substituted 2-chloro-3-cyanopyridines. The 
present paper is devoted to a study of the transformations of one of the representatives 
of these compounds, viz., 2-carbethoxy-3-amino-4,6-dimethylthieno[2,3-b]pyridine (la). 

Brief heating of la in an alcohol solution of potassium hydroxide gives potassium: 
3-smlno-4,6-dimethylthieno[2,3-b]pyridine-2-carboxylate (lla) [2], refluxing of which with 
formic acid leads to decarboxylation and the formation of the N-formyl derivative (III). As 
demonstrated in [2], when lla is heated with methanol or butanol in the presence of aqueous 

Ctls l l ~  CH 3 
R N(COCH3)2 R ~ . ~ . / N  HCHO NIt4OH 

C H{/'.~N.,,-~. S/"..COO C.zHS C tl 3""q N ~ S  / ~" C,O C:z H S CH3J~- N~"-S ~ N  tl 

[IV X I I I  ~ XII 

o~ l.coo. ~o~/~ c., ~ (;", 
C H, I ~ , ~ _ ~  HCOC", NH2NH2.H20 I 1 ~ N ~ C " 3  

NH 

C Ha/"qN I"~S-':"-COO C2 H s X~I X O 

CH 3 k 
R. ~ ~ . N 0 2  \ 

xv ~H3 ~ c ~  vl~ob 
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IV.&' VII-VIlla, b IX 

I--lla, VIb R=I-{, b R=NO2; Ill--V. X--XV R=ll; IV AIh=CII3: V AIk=C, Ho: 
Vlla R=H; R'=(CII2)3N(CH02; Vllb R=NO2; R'=(CI]~)3N(CII3)2; Villa R=H; 

R =(CH2)2N(C2Hs)2: VIIIb R=NO2; R'= (CH2)2N(C211s)2; IX R=H; R'=C611u 

*See [i] for communication i. 
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sulfuric acid, it undergoes decarboxylation accompanied by replacement of the amino group 
by an alkoxy group; the 3-methoxy- and 3-butoxy derivatives (IV and V), respectively, were 
obtained. 

When lla is refluxed with acetic anhydride, it is converted to an oxazinone (Via) in 
which the endocyclic oxygen atom is readily replaced by a primary amine or hydrazine residue 
to give 3-substituted pyrido[3',2'-4,5]thieno[3,2-d]pyrimidines (VII-X). 

Potassium 3-amino-5-nitro-4,6-dimethylthieno[2,3-b]pyridine-2-carboxylate (lib), which 
was obtained from nitro compound Ib [i], was also converted to an oxazinone (Vlb); reaction 
of the latter with the corresponding amines gave Vllb and Vlllb. As we have previously 
noted [i], the ester group in 3-aminothienopyridine la cannot be converted to an amide or 
hydrazide group under ordinary conditions. It was found that if the amino group in this 
compound is first acetylated by means of acetyl bromide in dioxane, the resulting monoacetyl 
derivative (XI) reacts with ammonia and hydrazine hydrate; the resulting amide and hydrazlde 
immediately undergo cyclization and are converted to three-ring structures XII and X. As 
indicated above, the latter compound was also obtained by the action of hydrazine hydrate 
on oxazinone Via. One acetyl group is split out to give XII when diaeetyl derivative XIII, 
obtained by refluxing la in acetic anhydride [3], is treated with ammoniumhydroxide. It 
should be noted that 2-carbethoxy-3-formamido-4,6-dimethylthieno[2,3-b]pyridine (XIV), ob- 
tained by heating la with formic acid, does not form a three-ring compund with hydrazine 
hydrate; instead, XIV undergoes hydrazinolysis to give la. Only nitramine XV, the structure 
of which was proved by the IR, UV, and PMR spectra, was obtained in an attempt to introduce 
a nitro group in the pyridine ring of thienopyridine la by the action of nitric acid in 
acetic anhydride. The IR spectrum of XV does not contain the two absorption bands at 3200- 
3500 cm-: that are characteristic for the NH2 group; instead, one absorption band at 3240 
cm-* (NH) is observed. The third absorption band (at 330-390 nm) vanishes in the UV spectrum 
of XV; this is characteristic for all of the N-substituted 3-aminothieno[2,3-b]pyridines. 
The singlet unresolved signal at 7.14 ppm, which corresponds to the proton in the 5 posi- 
tion, is retained in the PMR spectrum of XV, and this constitutes evidence in favor of the 
absence of a substituent attached to C5. 

EXPERIMENTAL 

The IR spectrum of mineral oil suspensions of the compounds were recorded with a UR-10 
spectrometer. The UV spectra of ethanol solutions were recorded with an EPS-3 spectrophoto- 
meter. The PMR spectra were recorded with a JNM-4H-100 spectrometer with tetramethylsilane 
as the internal standard. The individuality of the compounds obtained was confirmed by 
chromatography on Silufol UV-254 plates; the plates were developed in UV light. 

3-Formamido-4,6-dimethylthieno[2,3-b]pyridine (III). A suspension of i0 g (0.0386 
mole) of potassium 3-amino-4,6-dimethylthieno[2,3-b]pyridine-2-carboxylate (Ila) [2] in i00 
ml of formic acid was refluxed for 3 h and 40 min, after which the excess formic acid was 
removed by distillation, and the residue was triturated in 150 ml of water. The aqueous 
suspension was made alkaline to pH 5 with 40% sodium hydroxide solution, and the precipitate 
was removed by filtration and washed with water to give 7.93 g (99.1%) of XIII in the form 
of almost colorless crystals with mp 188.5-189.5~ (aqueous methanol). IR spectrum: 3380 
(NH) and 1665 cm-* (CO). UV spectrum, Imax (log ~): 237 (4.35) and 288 nm (4.24). Found: 
C 58.2; H 5.0; N 13.5%. C,oHIoN20S. Calculated: C 58.2; H 5.0; N 13.6%. 

3-Butoxy-4,6-dimethylthieno[2,3-b]pyridine (V). A suspension of 2.6 g (9.98 mmole) 
of IIa in a mixture of 50 ml of butanol, i0 ml of water, and 5 ml of concentrated sulfuric 
acid was refluxed for 2 h and 40 min, after which it was cooled and poured into water. The 
butanol layer was separated, washed several times with water to remove the sulfuric acid, and 
dried with magnesium sulfate. The solvent was then removed, and the oily residue was tritu- 
rated with ether. The resulting precipitate was separated, treated with 5% aqueous sodium 
hydroxide, washed with water, and dried. The solid was then triturated with hexane, the in- 
soluble material was separated, and the hexane filtrate was evaporated to give 0.78 g (31.2%) 
of V in the form of yellowish crystals with mp 51-51.5~ (petroleum ether). Found: C 66.1; 
H 7.2; S 13.7%. C~,HITNOS. Calculated: C 66.3; H 7.3; S 13.6%. 

A similar procedure was used to obtain IV with mp 97-98~ (aqueous methanol) (mp 99- 
lOl~ [2]). 
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2,7j9-_Tr!methTl(1,3)oxazino[5,4-d]thleno[2,3-b]pyrldT4-one(Vla). A suspension of 
11.71 g (0.045 mole) of lla in 31.4 ml of acetic anhydride was refluxed for I h and 40 min, 
after which it was cooled, and the precipitate was removed by filtration and washed with 
acetic anhydride and water to give 8.61 g (78%) of Via as fine colorless needles with mp 
218-219@C (alcohol) (mp 206-207@C [3]). IR spectrum: 1750 cm -I (CO). 

Similar treatment of lib gave 2,7,9-trlmethyl-8-nltro(l,3)oxazlno[5,4-d]thleno[2,3-b]- 
pyrld-4-one (VIb), with mp 226-228~ (alcohol), in 46% yield. Found: C 49.4; H 3.3; 
N 14.3%. C12HoN,O~S. Calculated: C 49.5; H 3.1; N 14.4%. 

2~7~9-Trimet~7~-3-dimethy~amin~pr~Py~pyrid~[3~,2~:4,5]thien~[3,2-d]pyrimidin-4-~ne 
(Vlla). A mlxture of 5 g (20.3 ~mole) of Via with 10.52 g of dimethyllaminopropylamine was 
heated gradually with stirring to 150~ and maintained at this temperature for 7-10 min. 
It was then cooled, and the precipitate was removed by filtration and washed with hexane to 
give 4.17 g (62.1%) of Vlla with mp 121-122.5~ (hexane). Found: C 61.9; H 6.7; N 17.3; 
S 9.5%. C~TH22N~OS. Calculated: C 61.8; H 6.7; N 17.0; S 9.7%. 

Similar treatment of Via with diethylamlnoethylamine gave Villa with mp 87.5-88~ 
(hexane), in 53% yield. Found: C 62.4; H 7.1; N 16.0; S 9.3%. C~,H2~N~OS. Calculated: 
C 62.8; H 7.0; N 16.3; S 9.3%. 

The reaction of 0.5 g (2.03 mmole) of Via and 2 ml (2.04 g) of aniline (after heating 
at 150-155~ for 2 h and 30 min) gave 0.42 g (84%) of IX with mp 241.5-242.5~ (from 50% 
alcohol). Found: C 6~.5; H 4.5; N 12.9; S 9,8%. ClaH1sNsOS. Calculated: C 67.3; H 4.7; 
N 13.0; S 10.0%. 

The reaction of nltrooxazlnone VIb with dimethylamlnopropylamine gave VIIb, with mp 
156-157.5@C (alcohol), in 90.6% yield. Found: C 54.7; H 5.8; N 18.3; S 8.8%. CIsH~bNsOS. 
Calculated: C 54.5; H 5.6; N 18.7; S 8.5%. 

The reaction of VIb and dlethyl~mlnoethylamine gave VIIIb, with mp 148-150@C (alcohol), 
in 74.5% yield. Found: C 55.7; H 5.9; N 18.0; S 8.5%. C~eH2~NsOsS. Calculated: C 55.5; 
H 6.0; N 18.0; S 8.3%. 

2,7,9-Trlmethyl-3-~mlnopyrido[3',2':4,5]thleno[3,2-dJpyrimidln-4-one (X). A) A 2.5- 
ml [5.575 g (ill mmole)] sample of hydrazine hydrate was added to a hot solutlon of 0.5 g 
(2.03 mmole) of Via in 50 ml of absolute alcohol, and heating was continued. A copious pre- 
cipitate formed after a few minutes. The mixture was refluxed for another i0 min, after 
which it was cooled, and the precipitate was removed by filtration to give 0.4 g (61%) of 
X in the form of colorless needles with mp 315-317.5@C (dec., butanol). IR spectrum: 3270, 
3200 (NH=), 1665, 1630 cm -I (CO). UV spectrum, Amax (log ~): 248 (4.54), 285 (3.96), 294 
(4,10), 327 (3.81), and 339 nm (3.68) shoulder. Found: C 55.4; R 4.4; N 21.5; S 12.3%. 
C,2H,=N~OS. Calculated: C 55.4; H 4.6; N 21.5; S 12.3%. 

B) A 2-ml [2.06 g (41.2 mmole)] sample of hydrazine hydrate was added to a solution of 
0.36 g (1.23 m mole) of XI in 20 ml of absolute ethanol; a precipitate formed almost immedi- 
ately. The mixture was than heated at 50-70~ for 30 min, after which it was cooled, and 
the precipitate was removed by filtration to give 0.3 g (90.9%) of X with mp 315-317~ (dec.). 
No melting-point depression was observed for a mixture of this product with a sample of X 
obtained by method A. 

2_CarbethoxT-3-acetamlno-4,6-d%methylthieno[2,3-b]pyrldln ~ (XI). A 10.35 ml [17.25 g 
(0.14 mole)] sample of acetyl bromide was added dropwlse wlt~h vigorous stirring to a suspen- 
sion of 6.25 g (0.025 mole) of la in 48 ml of dry dloxane, and the resulting viscous mass 
was stirred at 20@C for 30-40 min and at 80~ fQr 30 mln. The mixture was then cooled to 
20~ and poured into 200 ml of water, and the solution was treated with charcoal and neutra- 
lized to pH 7 with ammonium hydroxlde. The precipitate was removed by filtration and washed 
with water to give 7.15 g (99.2%) of XI in the form of colorless crystals with mp 195-195.5 
@C (alcohol). IR spectrum: 3300 (NH); 1720, 1670 cm -* (CO). UV spectrum, lmax (log c): 
238 (4.24) and 298 nm (4.23). Found: C 57.6; R 5.5; N 9.7%. CI~H,6N~OsS. Calculated: 
C 57.5; H 5.5; N 9.6%. 

2vT~9_Trimethylp~rido[3'~2':4,5]thieno[3,2-d]pyrimidln-4-one (XII). A) A suspension 
of i g (3.42 mmole) of XI in 25 ml of 25% NH~OH was stirred at room temperature for 14 h, and 
the resulting precipitate was removed by filtration, washed with a~nonium hydroxide andwater, 
and treated with 5% sodium hydroxide solution. The alkaline filtrate was acidified with 
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glacial acetic acid, and the precipitate was removed by filtration to give 0.34 g (40.6%) 
of XII in the form of colorless crystals that were soluble in aqueous alkali solutions and 
melted above 360~ IR spectrum: 3310 (NH) and 1680 cm-* (CO). Found: C 59.0i H 4.8; 
N 17.1; S 13.3%. C:2H:,N30S. Calculated: C 58.8; H 4.5; N 17.1; S 13.1%. 

B) A suspension of 0.5 g of XIII [3] in 15 ml of 25% ammonium hydroxide was stirred at 
20~ for 5 h, after which it was cooled, and the precipitate was removed by filtration, 
washed with water, and dried to give 0.29 g (90%) of XII with mp > 360~ that was soluble 
in aqueous alkali solutions. Found: C 58.8; H 4.4; N 16.9; S 12.9%. C:2H,~NsOS. Calcu- 
lated: C 58.8; H 4.5; N 17.1; S 13.1%. 

2-Carbethoxy-3-formamido-4p6-dimethylthieno[2~3-b]pyridine (XIV). A solution of 1.94 
g (7.75 mmole) of la in 20 ml of formic acid was refluxed for 16 h, after which the solvent 
was evaporated to dryness, and the residue was treated with 40 ml of water. The mixture 
was neutralized to pH 6 with 40% sodium hydroxide, and the precipitate was removed by fil- 
tration, washed with water, dried, refluxed with 30 ml of absolute alcohol, and removed by 
filtration to give 1.37 g (60.7%) of XIV as colorless crystals with mp 267-268.5~ (alcohol). 
IR spectrum: 3270 (NH); 1715, 1650 cm-* (CO). Found: C 56.0; H 4.8; S 11.6%. C,3HI4N203S. 
Calculated: C 56.1; H 5.1; S 11.5%. 

2-Carbethoxy-3-nitramino-4,6-dimethylthieno[2,3-b]pyridine (XV). A mixture of 0.76 ml 
of acetic anhydride and 0.8 ml of nitric acid (sp. gr. 1.5) was added with cooling to a sus- 
pension of 2.42 g (9.68 mmole) of la in i0 ml of acetic anhydride at such a rate that the 
temperature did not rise above 40~ A yellow precipitate formed. The mixture was stirred 
at 20~ for 1 h and 15 min, after which the precipitate was removed by filtration and washed 
successively with acetic anhydride and water to give 1.08 g (36%) of XV in the form of light- 
yellow crystals with mp I16-I17~ (alcohol). IR spectrum: 3240 (NH) and 1715 cm -~ (CO). 
UV spectrum, %max (log e): 238 (4.25) and 298 nm (4.18). PMR spectrum (in deuterochloro- 
form), 5: 1.37 (COOCHzCH~, t), 2.63 (4-CHs, 6-CH3, s), 4.36 (COOCH2CH3, q), 7.03 (5-H, 
broad s), and 10.14 ppm (NH). Found, C 48.8; H 4.4; N 14.3; S 11.0%. C,2H,sN304S. Calcu- 
lated: C 48.8; H 4.4; N 14.2; S 10.9%. 
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