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The catalytic acylation and subsequent heterocyclization of o~- and fl-acetonyl derivatives of 
thiophene were studied. Mechanisms for the synthesis of thienopyrylium salts, the reaction 
of which with ammonia leads to the difficult-to-obtain thienopyridines, are proposed. 

The simplest and most convenient method for the synthesis of cyeloalkeno- and 2-benzopyrylium 
salts is catalytic acylation of cyclohexenylacetone, cyclohexenylacetophenone, and other cycloalkenylketones 
as well as methoxy-substituted arylacetones [1-6]. 

As an extension of these investigations we studied the acylation of acetonyl derivatives of thiophene, 
which should have led to the synthesis of thienopyrylium salts which have not yet been reported. 

It is well known that thiophene is readily electrophilically substituted at the a-posit ion. We therefore 
pr imari ly  studied the acylation of fl -acetonyl derivatives of thiophene. * The starting acetonylthiophenes 
were obtained from the corresponding aldehydes. 2-Methyl-4-formylthiophene was synthesized via the 
scheme 

8r2, AICI a Br\ NH2NH_~2 Br\ Mg OHC,x~ 

~ " ' C  HO '~S  ~CHO S ~  ~CH3 CH(OC2HS)3 \CH a 

The starting 2-ethyl-4-formylthiophene was similarly synthesized. 

1-(2r-Methyl-4'- thienyl)-  and 1-(2 '-ethyl-4 '- thienyl)-2-nitropropylenes were obtained from 2-methyl- 
and 2-ethyl-4-formylthiophenes.  The condensation of aldehydes with nitroalkanes is usually car r ied  out in 
the presence of bases [7-9], but we used a recently described method [10], according to which the nitroole- 
fins are readily and rapidly obtained from Schiff bases and nitroalkanes in glacial acetic acid. 

The previously unreported 2-methyl- and 2-ethyl-4-acetonylthiophenes were obtained in yields of 20- 
65% by reduction of thienylnitropropylenes with iron in an acidic medium [11]. 

/CH,-C--CH3 Fe, HCI /CH2COCH3 

R/~-S-SJ NO 2 R/~S ~ R= CH3, C2H 5 

The acylation of 2-methyl-  and 2-ethyl-4-acetonylthiophenes with aliphatic acid anhydrides in the 
presence of equimolecular amounts of 70% perchloric acid leads to the formation of 2-acyl-3-acetenyl thio-  
phene derivatives, which are cyclized under the reaction conditions to form thieno[2,3-c]pyrylium perchlorates.  
The reaction proceeds at room temperature ,  and the pyrylium salts, which are crystalline substances, are 
easily isolated from the reaction mixture in 53-85% yields. 

* We have previously reported [5] the synthesis of thieno[2,3-c]pyrylium perchlorate by acylation of 2-methyl- 
4-acetonylthiophene. 
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TABLE 1. 

H CHa 
H C2H5 
H C3H7 

CH~ CHa 
CHz C~Hs 
C~H~ CH3 
C2H~ C2H~ 

Thieno [2,3-c]pyrylium P e r c h l o r a t e s  

W 

Empirical Found, % 
rap, ~ formula c [ H [ Cl [ S 

I Cale., % Yield, 

162--164 C91-I9C105 40,5413,77 13,09 II,84 40,83 3,43[13,40 12,11170,0 
68--69 I C~oHHCIO5 43,371 4,13 I12,90 II,75143,09 3,981 12,721 II,51] 66,5 

I17--I18] CIIH13CIO5 45,101 4,77 12,08 I0,72 45,131 4,48[ 12,111 I0,951 71,7 
160--161J CIoHI,CIO~ 43,201 3,68 1 12,61 II,40]43,09] 3,981 12,72 II,51 80,7 
130--131~ CuHtaCIOs 45,381 4,04 11,90 I0,77145,13[ 4,481 12,111 I0,95] 78,2 
166--168~ C~Ht3CIO5 45,02 4,14 11,79110,69145,131 4,481 12,111 10,951 61,5 
123--1241 C=2H.~C105 47,06 4,80 11,03 10,20146,98 / 4,93~ 11,56 / 10,451 52,6 

"CH2\/CSa ~ lta /~/'CH2COCH3 (R, CO)20, HCIO4 ~ \  C HCIO4 
r- ~ r /  c~~  -"2 - - S  r / 

R' R' 

Thus, we obtained the previously  unrepor ted  2 ,5 ,7- t r ia lkyl thieno[2,3-c]pyryl ium perch lo ra tes ,  the con-  
stants and yields of which are  p resen ted  in Table 1. 

In o r de r  to c la r i fy  the necess i ty  for  the p resence  of an alkyl substi tuent in the a position of the thio- 
phene ring to prevent  side react ions ,  we studied the acylation of 3-acetonylthiophene,  which was obtained f rom 
thiophene via the scheme 

.CH~C--CH3 Fe, HC/ ~ CH2COCH3 

U Br / 8r 

This accomplished the synthesis  of 5 ,7-dialkyl thieno[2,3-c]pyryl ium perch lora tes  in yields up to 72%. This 
fact  indicates that the acyl cation attacks 3-acetonylthiophene p r imar i ly  at the 2-posit ion.  The 2 -acy l -3 -  
acetonylthiophenes thereby  fo rmed  are  subsequently cycl ized to the thieno[2,3-c]pyryl ium sal ts .  

~ C H 2 C O C H  3 

In o r de r  to obtain thieno[3,2-c]pyryl ium sal ts ,  we studied the acylation of 2-acetonyl  der iva t ives  of 
thiophene. The s tar t ing compounds were  synthesized f rom 2-formylthiophene and 5 -me thy l -2 - fo rmy l th io -  
phene via the scheme 

./Cfl c. o -  "= 
H, CH3 

R/  "S/\CH ~C--CH a R/  -~ ~C||2COCH3 
I 
NO 2 

Acylation of 5-methyl-2-acetonyl tMophene with carboxyl ic  acid anhydrides in the p resence  of 70~ p e r -  
cMorie  acid leads to the format ion  of 2 ,4 ,6- t r ia lkyl tb ieno[3,2-c]pyryl ium sal ts  in yields up to 22%. 

R 

RCO~ CIO~ I r=-rf -eo 
- .2o 

Thus, 2 ,4 ,6 - t r ime thy l -  and 2 ,6-dimethyl-4-propyl th ieno [3,2-c]pyrylium perch lo ra tes  were  obtained by 
using acetic and butyr ic  anhydrides.  The low yield of the thieno[3,2-c]pyryl ium sal ts  at tests  to the occur -  
rence  of side acylat ion at the neighboring f l-posi t ion.  
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Fig.  1. IR s pec t rum  of 5,7-dimethylthieno[2,  
3 -c ]pyry l ium p e r c h l o r a t e  (UR-20 s p e c t r o m e t e r ,  
KBr pellet) .  

bt 

Fig.  2. IR spec t rum of 2,4,6-trimethyltMeno- 
[3,2-e]pyryl ium pe rch lo ra t e  (UR-20 s p e c t r o m -  
eter, KBr pellet) .  

The acetylat ion of 2-acetonylthiophene did not give th ieno[3,2-c]pyryl ium sa l t s  as a consequence of 
p r i m a r y  acylat ion of the s ta r t ing  ketone at the m o s t  r eac t ive  o~-position of the thiophene r ing,  and sub se -  
quent polycondensat ion of the 2 -ace ty l -5 -ace tony l th iophene  was thus obtained. 

The s t r u c t u r e s  of the th ienopyryl ium sa l t s  were  conf i rmed  by a study of the i r  IR absorpt ion spec t r a .  
The s t rong  band at 1610-1640 cm -1 belongs to the s y m m e t r i c a l  va lence  v ibra t ions  of the pyry l ium cation 
(Sa in the Wilson c lass i f i ca t ion  [12]) and s e r v e s  as a re l iab le  indication of the p re sence  of the l a t t e r  in m o l e -  
cules  of the inves t iga ted  compounds,  s ince it is not, as a rule,  over lapped  by other  bands.  This band is 
found at 1633-1638 cm -~ in the s pec t r a  of th ieno[2 ,3-c]pyryl ium pe rch lo ra t e s  (Fig. 1) and is shifted to the 
low-f requency  region (1623-1625 cm -1) in the spec t r a  of th ieno[3,2-c]pyryl ium sa l t s  (Fig. 2). A group of 
bands of the va lence  v ibra t ions  of the pyry l ium and thiophene r ings  is found at 1400-1600 cm -1. The band 
in the 1040 cm -1 region (~C==C of the thiophene r ing [13]) is man i fes ted  as an inflection as a consequence 
of me rg ing  with the b road  absorp t ion  band of the C10~ anion. The band at 690-750 cm -1, c h a r a c t e r i s t i c  for  
thiophene [13], is shif ted to higher  f requenc ies  (820-860 cm -1) and is spli t .  This so r t  of shift  can be ex-  
plained by the e l ec t ron -accep t ing  effect  of the py ry l ium cation on the thiophene r ing in thieno [2,3-c]-  and 
th ieno[3 ,2-c]pyryl ium sa l t s .  The two intense bands at 1100 cm -~ (broad) and 625 cm -1 belong to the v i b r a -  
t ions of the C10~ anion. 

Since thieno [2,3-c ]- and thleno [3,2-c ]pyridine s have rece ive  d l i t t le  s tudy and a re  difficult - to  -obtain  
compounds,  it s e e m e d  of in te res t  to us to study the poss ib i l i ty  of t r an s fo rma t ion  of the pyry l ium sa l t s  which 
we synthes ized  to compounds of this c l a s s .  

We showed that th ieno[2 ,3-c]pyryl ium sa l t s ,  like a lkyl -subs t i tu ted  pyry l ium sa l t s ,  f o r m  th ieno[2 ,3-c]-  
�9 pyridine de r iva t ives  in 76-80% yields  by sa tura t ing  alcohol suspens ions  of them with ammonia .  

i•-•-•/CH3 NH3. [ ' ~ . ~ ' i / C H 3  

R' R' 

The pyridine bases  obtained a r e  vacuum-d i s t i l l ab le  l iquids.  They read i ly  f o r m  p i c r a t e s  and qua te r -  
nary  sa l t s  as well  as hydroch lor ides  by the action of concent ra ted  hydrochlor ic  acid in acetone.  

We isola ted  two of these  th ienopyridines  (R = H, R' = CH 3 and R = R' = CH 3) in pure form,  while the 
remain ing  were  identif ied as the p i c r a t e s .  

Thieno[3 ,2-c]pyry l ium sa l t s  r e ac t  with ammonia  s i m i l a r l y  to give th ieno[3,2-c]pyr id ines .  

Our p roposed  convenient  method for  the synthes is  of a lky l - subs t i tu ted  th ieno[2 ,3-c]-  and thieno [3,2-c]-  
pyr id ines  d i f fers  f avorab ly  f rom the wel l -known B i s c h l e r - N a p i e r a l s k i  and P i c t e t - G a m s  methods for  the i r  
p r epa ra t i on  in that ,  in addition to inc reas ing  the yields of products ,  it makes  it  poss ib le  to va ry  the alkyl 
subst i tuents  in the pyr idine and thiophene r ings .  

EXPERIMENTAL 

4-Bromo-2-formylthiophene. This was obtained by bromination of 2-formylthiophene in the presence 
of excess  a luminum chlor ide  [14]. Kis lmer  reducHon of the product  g ives  2 -me thy l -4 -b romoth iophene .  
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2-Methyl-4-formyl th iophene.  Ethyl or thoformate  (60 ml) was added to a Grignard reagent  prepared  
f rom 9 g (0.38 mole) of magnesium,  32.6 g (0.184 mole) of 4-bromo-2-methyl th iophene ,  and 20 g (0.184 
mole) of ethyl bromide in 200 ml of absolute ether;  and the react ion mixture was refluxed for 6 h. The 
ether  was then removed by distillation, and the residue was heated on a boi l ing-water  bath for 30 rain and 
poured into water .  The organic l aye r  was ext rac ted  with ether ,  the ether  was distilled f rom the extract ,  
and the res idual  oil was mixed with 40 ml of 15% sulfuric acid. This mixture was distil led and 200 ml of 
distillate was collected.  This distillate was extracted with ether ,  and the ether  solution was dried with ca l -  
cium chloride.  The ether  and propionaldehyde were  removed  by distil lation on a water  bath, and the r e s i -  
due was vacuum distil led to give 5 g (21%) of 2-methyl -4-formyl th iophene with bp 70-78 ~ (5 mm) [bp 91- 

100 ~ (13 ram) [14]]. 

2-Methyl-4- th ienalpropylamine.  n -Propylamine  (10 ml) and 10 ml of dry  toluene were added to 10.1 
g (0.008 mole) of 2-methyl -4- formyl th iophene ,  andthe mixture was allowed to stand overnight at room t em-  
pera ture .  The toluene and evolved water  were distil led under a vacuum produced by a water  aspira tor ,  and 
the residue was vacuum distilled to give 13 g (97%) of 2-methyl -4- th ienalpropylamine  with bp 95-98 ~ (5 mm).  
Found%: N 8.18. C9H13NS. Calculated~c: N 8.37. 

1 - (2 ' -Methy l -4 ' - th ieny l ) -2 -n i t ropropy lene .  Nitroethane [5.3 g (0.07 mole)] was added to 12 g (0.07 
mole) of 2-methyl -4- th ienalpropylamine  in 15 ml of glacial acetic acid. The result ing mixture was heated 
on a boi l ing-water  bath for 30 min. Cooling of this mixture gave a yellow precipi tate  which was fil tered, 
washed on the f i l ter  with acetic acid, and dried to give 8.5 g of product.  An additional 4.3 g of compound 
was obtained f rom the fi l trate by the addition of water to it. The overall  yield of product was 11.8 g (90~c) 
with mp 57-59 ~ (yellow needles f rom alcohol). Found %: N 7.51. CsHgNO2S. Calculated ~c: N 7.65. 

2-Methyl-4-acetonyl thiophene.  This was obtained in 65~ yield by reduction of 1 - ( 2 ' - m e t h y l - 4 ' -  
th ienyl) -2-ni t ropropylene according to the method in [11] and had bp 113 ~ (12 ram). Found ~c: C 62.21; H 
6.40; S 20.67. CsH10OS. Calculated %: C 62.30; H 6.54; S 20.79. 

4-Bromo-2-e thyl th iophene .  This was obtained by bromination of 2-acetothienone in the presence  of 
aluminum chloride and Kishner  reduction [15] of the resul t ing 4-bromo-2-ace to th ienone .  

2-Ethyl -4- formyl th iophene .  This was s imi la r ly  obtained in 13% yield and had bp 218-220 ~ . The 2,4- 
dinitrophenylhydrazone had mp 200-201 ~ Found %: N 17.34. CI3H12N404S. Calculated ~ :  N 17.50. 

1 - (2 ' -E thy l -4 ' - th ieny l ) -2 -n i t ropropy lene .  This was obtained in the same way as 1 - ( 2 ' - m e t h y l - 4 ' -  
th ienyl) -2-ni t ropropylene and was an oily liquid. This product was used without purification for reduction 
to 2 -e thy l -4 -  acetonylthiophene. 

2-Ethyl-4-acetonyl thiophene.  This was obtained in 20% yield and had bp 120-130 ~ (6 ram). Found %: 
C 63.90; H 6.85; S 18.70. C6H12OS. Calculated~c: C 64.24; H 7.19; S 19.05. 

2 ,3 ,5-Tribromothiophene.  This was obtained by the brominat ion of thiophene [16]. 

3-Bromothiophene.  This was obtained by reduction of 2,3,5-tr ibromothiophene with zinc in acetic 
acid [17]. 

3-Thienalbenzylamine.  Ether solutions of butyllithium (from 2.2 g of lithium) and 16.3 g of 3 - b r o m o -  
thiophene in 30 ml of ether  cooled to -70 ~ were mixed under nitrogen.  After  5 rain the result ing solution of 
3-thienylli thium was added to a s t i r r ed  mixture of 10 ml of diethylformamide and 40 ml of e ther .  St irr ing 
was continued for another 2 h, and the react ion mixture was allowed to stand overnight.  It was then poured 
over  ice, the ether  l ayer  was separated,  and the aqueous layer  was extracted with ether.  The residue af ter  
removal  of the solvent was vacuum distil led. The distillate was then distil led at a tmospher ic  p re s su re ,  and 
the fraction boiling at 175-205 ~ was collected.  This f ract ion was mixed with 5 ml of benzylamine in 20 ml 
of benzene, the benzene was removed  by distillation, and 3-bromothiophene and excess  benzylamine were 
removed f rom the residue by heating it in vacuo on a boi l ing-water  bath. The residual  oily product  began 
to c rys ta l l i ze  on cooling to give 6.97 g (35~c) of 3-thienalbenzylamine with mp 42 ~ (colorless needles f rom 
hexane). Found~c: N 7.04. Ci2HllNS. Calcula ted%: N 6.96. 

1 - (3 ' -Thienyl ) -2-n i t ropropylene .  This was obtained in 79% yield f rom 3-thienalbenzylamine and n i t ro -  
ethane and had mp 71-72 ~ (mp 72.5-73.5 ~ [11]). 

3-Acetonylthiophene. This was obtained by reduction of 1- (3 ' - th ienyl ) -2-n i t ropropylene  [11]. 
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5-Methy l -2 - fo rmyl th iophene .  Phosphorus  oxychloride (50 ml) was added dropwise  with cooling and 
s t i r r i ng  to a solution of 48.2 g (0.5 mole) of 2-methyl thiophene and 43.8 g of d ime thy l fo rmamide  in 50 ml  
of absolute benzene.  The reac t ion  mix tu re  was then heated with s t i r r i ng  on a wa te r  bath for  2 h, poured 
over  300 g of c rushed  ice,  and the resu l t ing  mix tu r e  was neutra l ized with sodium carbona te .  The benzene 
l a y e r  was sepa ra t ed ,  and the aqueous l aye r  was ex t rac ted  with benzene.  The solvent  was r emoved  by d i s -  
t i l lat ion,  and the res idue  was dis t i l led to give 55.3 g (87.5%) of 5 -methy l -2 - fo rmyl th iophene  with bp 202-205 ~ 
[bp 84-85 ~ (3.5 ram) [18]]. 

5 -Methy l -2 - th iena lbenzy lamine .  This was obtained in 92% yield f rom 5-methy l -2 - fo rmyl th iophene  
and benzylamine  and had mp  68 ~ (from pe t ro l eum e ther ) .  Found %: N 6.37. C13HI3NS. Calcula ted %: N 
6.51. 

1 - ( 5 ' - M e t h y l - 2 ' - t h i e n y i ) - 2 - n i t r o p r o p y l e n e :  This was obtained in 90% yield f rom 5 -me thy l -2 - th i ena l -  
benzylamine  accord ing  to the method in [10] and had mp  117 ~ (from alcohol).  Found %: N 7.83, CsHgNO 2. 
Calcu la ted  %: N 7.65. 

5 -Methyl -2-ace tonyl th iophene .  This  was obtained in 50% yield by reduct ion of 1 - ( 5 ' - m e t h y l - 2 ' -  
th ieny l ) -2 -n i t ropropylene  by the above method [11] and had bp 98-100 ~ (10 ram).  Found %: C 62.11; H 6.40; 
S 20.67. CsHIoOS. Calcula ted  %: C 62.30; H 6.54; S 20.79. 

2 ,5 ,7 -Tr imethy l th ieno[2 ,3 -c ]pyry l ium P e r c h l o r a t e .  An i ce -coo led  mix tu re  of 5 ml  of acet ic  anhydride 
and 0.8 ml  of 70% pe rch lo r i c  acid was added dropwise  to 1.54 g (0.01 mole) of 2 -methyl -4-ace tonyl th iophene  
in 5 ml  of glacia l  acet ic  acid with constant  s t i r r i ng .  Slight warming  of the react ion  mix tu re  was obse rved  
in the p r o c e s s ,  and the mix tu re  was allowed to stand at room t e m p e r a t u r e  for  10 rain. After  this an orange 
p rec ip i t a te  f o rmed .  E the r  (15 ml) was added to the mix ture ,  and the prec ip i ta te  was f i l te red,  washed on 
the f i l t e r  with e ther ,  and dr ied  to give 2.26 g (80.W/c) of the pyry l ium sal t  with mp 160-161 ~ (pale-yel low 
needles  f r o m  alcohol) .  The constants ,  y ie lds ,  and analyt ical  data for  the th ieno[2 ,3-c]pyryl ium sa l t s  s i m -  
i l a r ly  obtained are  p r e sen t ed  in Table  1. 

2 ,4 ,6 -Tr imethy l th ieno[3 ,2 -c ]pyry l ium P e r c h l o r a t e ,  A total of 5.6 ml  of 70% perch lo r i c  acid was added 
slowly with s t i r r i ng  to a mix tu re  of 11 g (0.07 mole)  of 5 -methyl -2-ace tonyl th iophene  and 35 ml  of acetic 
anhydride.  Af ter  2 h the reac t ion  mix tu re  was diluted with 200 ml  of e ther ,  which resu l ted  in the l ibera t ion 
of the pyry l ium sa l t  as  a heavy,  v iscous  liquid. The e the r  solution was ca re fu l ly  decanted, and the res idue 
was t r e a t ed  with 20 ml  of i sopropyl  alcohol.  The pyry l ium sal t  began to c rys t a l l i ze  a f te r  some t ime;  it was 
f i l te red ,  washed on the f i l t e r  with i sopropyl  alcohol and e ther ,  and dr ied to give 3.9 g (20%) of the pyry l ium 
sal t  with mp 163-164 ~ (from ch loroform) .  Found %: C 43.30; H 3.69; C1 12.81; S 11.32. CIoHI1CIO5S. Ca l -  
culated %: C 43.09; H 3.98; C1 12.72; S 11.51. 

2 ,6 -Dimethy l -4 -p ropy l th i eno[3 ,2 -c ]pyry l ium p e r c h l o r a t e .  This was s i m i l a r l y  obtained in 22% yield 
using butyr ic  anhydride and had mp 144-146 ~ (from ch loroform) .  Found %: C 47.07; H 4.77; C1 11.38; S 
10.26. C12H15C105S. Calcula ted  %: C 46.98; H 4.93; C1 11.56; S 10.45. 

2 ,5 ,7 -Tr imethy l th ieno[2 ,3-c ]pyr id ine .  Gaseous ammonia  was pas sed  in the cour se  of 5-10 min  into a 
mix tu re  of 2.8 g (0.01 mole)  of 2 ,5 ,7 - t r imethy l th ieno[2 ,3-c ]pyry l ium pe rch lo ra t e  and 10 ml  of alcohol.  The 
reac t ion  mix tu re  was then poured into 100 ml  of cold water ,  the organic  l aye r  was ex t rac ted  with e ther ,  and 
the e ther  solution was washed with wa te r  and dr ied over  po tass ium hydroxide .  Af te r  r emova l  of the e the r  
the res idue  was vacuum dist i l led to give 1.4 g (80%) of thienopyridine with bp 126-129 ~ (8 ram).  The p ic ra t e  
had mp 176-178 ~ (from alcohol).  Found %: N 14.00. CI~H14N4OTS. Calcula ted  %. N 13.79. 

2 ,5 -Dimethyl -7-e thy l th ieno[2 ,3-c ]pyr id ine .  This was s i m i l a r l y  obtained. The p ic ra t e  had mp 190- 
191 ~ (yellow needles  f r o m  alcohol).  Found %: N 13.55. C17HI6N4OTS. Calcula ted  %: N 13.33. 

5 ,7-Dimethyl th ieao[2 ,3-c]pyr id ine .  This was obtained in 76% yield f rom 5 ,7-dimethyl th ieno[2 ,3-c] -  
pyry l ium pe rch lo ra t e  and had bp 116-118 ~ (3 ram).  The p ic ra t e  had mp  189 ~ (needles f r o m  alcohol).  
Found %: N 14.13. C15Hi2N4OTS. Calcula ted  %: N 14.28. The hydrochior ide  had mp 313-315 o (from aque-  
ous acetone) .  Found %: N 6.89. CgH10C1NS. Calcula ted  %: N 7.01. The methiodide had mp 255-257 ~ 
Found%: N 4.30. CIoHI2INS. Ca lcu la ted%:  N 4.59. 

5-Methyl -7-e thyl th ieno[2 ,3-c]pyr id ine .  This compound was s i m i l a r l y  obtained. The p ic ra te  had mp  
202-204 ~ (yellow needles  f r o m  alcohol).  Found %: N 13.65. CI~H14N4OTS. Calcula ted  %: N 13.79. 
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5-Methyl-7-propylthieno[2,3-c]pyridine. The picrate had mp 148-149 ~ (yellow needles from alcohol). 
Found%: N 13.19. C~TH~N4OTS. Calculated%: Nt3 .33 .  

2,4,6-Trimethylthieno[3,2-c]pyridine. This was obtained in 60% yield by the action of ammonia on 
2,4,6-trimethylthieno[3,2-c]pyrylinm perchlorate.  The picrate had mp 151-153 ~ {from alcohol). Found %: 
N 14.00. C17H14N4OTS. Calculated %: N 13.79. The hydrochloride had mp 145-147 ~ (from aqueous acetone). 
Found %: N 6.27. C10H~C1NS. Calculated %: N 6.55. 

2,6-Dimethyl-4-propylthieno~3,2-c]pyridine. The picrate had mp 144-145 ~ (from alcohol). Found %: 
N 12.47. C19H18N4OTS. Calculated%: N 12.56. 
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