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SYNTHESES OF 2-ALKYL-3-(4-DIALKYLAMINOALKOXY-BENZOYL) -THI ENO(3,Z-c)PYRIDINES 

Daniel Frehel*, Robert Bo igegra in  and Jean-Pierre Maffrand 

Ligne HQnobiologie, Sanofi-Recherche 

195, r o u t e  d'Espagne, 31036 Toulouse (France) 

Abst ract  - This paper deals w i t h  the syntheses o f  th ieno(3,Z-c)pyr id in ic  i sos te res  

4 o f  two potent  an t i -ang ina l  and/or ant iar ry thmic  agents : amiodarone 1 and buto- - 
p r o z i n  2. The corresponding tetrahydrogenated analogs a re  a l s o  synthesized. 

4 The g r a f t i n g  on var ious heterocycles ( indole' ,  benzo(b)furan2, benzo(b)thiophene3, i n d o l i z i n e  ) 

o f  the pharmacophoric 4-dialkylaminoalkoxy-benzoyl group gives compounds w i t h  remarkable a n t i -  
5 6 6 anginal  and/or an t i -a r r y thmic  a c t i v i t i e s  such as amiodarone and butoproz in  2. 

I n  t h i s  c lass of pha imacolog ica l ly  i n t e r e s t i n g  products,  we can add the phenols 3 which a re  po- 

t e n t  u r i c o s u r i c  agents. 

3 - 
7 8 Furthermore, the p l a t e l e t  ant iaggregat ing and ant i thrombot ic  a c t i v i t i e s  o f  t i c l o p i d i n e  5 lead 

us t o  synthesize var ious thieno(3,Z-c)pyr idines. 



This paper deals w i t h  t h e  synthes is  o f  compounds 4 and tetrahydrogenated analogs 5, which we can 

consider as th ieno(3.2-c)pyr id in ic  i sos te res  of amiodarone and butoproz in .  

TWO access ways a re  used t o  g r a f t  a saturated l i n e a r  a l i p h a t i c  cha in  i n  p o s i t i o n  2 on the  

t i c l o p i d i n e  skeleton (Scheme 1). 

scheme 1' 
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(a) : BuLi (1.3 eq.), HMPT ( 2  eq.), te t rahydrofuran,  -10" then O°C, l h .  

( b )  : RCHO (3 eq.) , tetrahydrofuran, -40°C then r.t., overn ight .  

(C) : NaBH4 ( 2  eq.), CF3COOH (15 eq.), dichloromethane, O°C then r.t., 3h. 

(d) : RCOCl (1.3 eq.), SnC14 (3.5 eq.), 1.2-dichloroethane, r.t., overn ight .  
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The f i r s t  access way cons is t s  i n  condensing the organol i th ium reagent, prepared from s e l e c t i v e  

l i t h i a t i o n  of t i c l o p i d i n e  6 i n  p o s i t i o n  2, w i t h  a l i p h a t i c  aldehydes t o  get  the secondary 

a lcohols  1. Hydrogenolysis of a lcohol  funct ion according t o  Gr ibb le  procedure gives 
C-a lky la ted th ienopy r id ines  - 9. 

The second access way invo lves  a c y l a t i o n  of t i c l o p i d i n e  6 w i t h  a l i p h a t i c  ac id  ha l i des  accor- 

d i n g  t o  Fr iede l -Craf ts  reac t ion ,  us ing s tannic  chloridelo-as a  Lewis c a t a l y s t .  Obtained ketones 
11 8 a re  complete ly  reduced i n  th ienopyr id ines 9 according t o  another Gr ibb le  procedure . - 

A secondary r e a c t i o n  rendered evidence du r ing  acy la t i on  of t i c l o p i d i n e  5 w i t h  prop iony l  c h l o r i -  

de. Indeed, k e t o l i s a t i o n  o f  t h ienopy r id ine  (! : R= CH2CH3) gives hydroxy-ketone 10. 
Complexing o f  t h e  carbonyl funct ion by s tann ic  ch lo r ide  ( a  Lewis c a t a l y s t )  w i t h i n  the  r e a c t i o n  

medium, accurs as i s  proposed i n  scheme 2. It a l lows in t ramolecu lar  e l e c t r o p h i l  i c  c y c l i s a t i o n  

i n t o  a  d i c a r b i n o l  compound 11, double dehydrat ion o f  which gives a  d imer ic  compound 12 - 
( y i e l d  : 40 %). 

Scheme 2 

Table 1 sumnarizes the  physicochemical c h a r a c t e r i s t i c s  of t he  new C2-alkylated te t rahydro  
th ieno(3,Z-c)pyr id ines.  

k e t o l i s a t i o n  

- 

- 
H3C 



TABLE I 

o r a l a t e  

maleate 

maleate 

naleaie 

h y d r o c h l o r i d e  

hydrochloride 

h y d r o c h l o r i d e  

: I 1  From secondary a l c a h o l  ; (21 From ketone ; (3)  Satislactory e l e m n f a r v  analyses f o r  the syn thes ized  cmpovnds am o b m n e d  

i e l d  

lz) 

- 
87 

5 

55 

47 

75 

7 1  

8 2 ( l ]  

7S(2] 

B8(2 l  

-~ 

60 MHz 'H NHR ( r o l v e n t ]  ;6 (ppml . J(HZ1 

I : n n g l e i i  br: b m a d  a l n g l e t  ; t : t m p l e t  

q : quar te t  ;. m u i t i p 1 e t .  

C K l l  : 1.31(d,J=6,1H,C~3) . 2.70(br.4H,NCfi2C%] ; 1.41(bi .25, 

~ C % - t h i e ~ ~ l )  : 3.7O(r.2H,NclIArj ; 4.80(q.IH.C~OHCH3) . 
5.40(r. lH,thiophen) , 6.93-7.27(n.4H.aram.). 

cocl, . o .80 -1 .93 (m.7H. (C~2)2C~)  . Z . B O l b r , 4 H . N C ~ C ~ l  ; 1.53(br.  

ZH,UC%-fhlenyl) ; I .SO(I,~H,NC~A~) ; 4.73(t,J=7,1H. 

C/?OHCH2) ; 6.50(r, lH.fhlWhen) ; 7.06-7.W(m,4H.arom.). 

CDC13 : 2.b3(r,IH,COC$) . 2.87(b1,4H.NC&~Cfl~) ; l.SO(bs.2H. 

WN,-thlenyl] ; I.80(r.2H.NC&2Ar) i 7.06-7.60(m.SH,rh>aphe# 

and arm.) 

cocl, : I.17(r.J=7.1H,CH2C~j , Z.80(q,J=7,2H.CN2CH3) ; Z.B7(br, 

4H.NC&2CH_Z) ; 3.60(br ,2H,NC$-thlenyl) ; I .~O( I ,~H,NCY~A~)  

7.00-7.57(n,5H,fhiophen and a r m . ] .  

CDcl, : 0.76-I.13(m,1H.CHzC~] ; 1.13-2.00(m,2H.C%CH3) ; 2.47-3.0' 

(m.6H.GOC3 and NCfi2C5z) : 3 . 4 7 ( b r . 2 H , N C ~ - t h i e )  ; 3.57 

(s.2H.NCN2A~) ; 7.01-1.17(m,5H, th iophen and arom.1. 

CDCI] : 0.71-1.93(m,llH,(C~)nC~3] ; Z.S7-1.OO(m,6H.COC~ and 

IICE2C&2) ; 3.57(Dr ,W,NC~2- th leny l )  ; 3.eO(l.2H,NU4Av) ; 

7.00-7.57(a.4H,arnm.). 

CDCI, : 1.23(t.J=7.3H,CH2Cf13) ; 2.73(q.J=7,2H.C~CHl) ; 2.80(b1, 

4H,NCH2CsI ; 3.s0(b1 .2H.Nt~- th leny l l  ; 3.731r, iH. l lC~2Ar) 

5 .33( i , l~ . th1ophen)  ; 7.00-7.67(m,4H,aram.). 

CDCl, : 0 . 7 1 - l . i 3 ( m . 9 H , ( C ~ ) 3 C ~ )  ; 2.40-2.93(m,4H,NC%C%I ; 

3.47(b5,2H,NCi?,-thienyl) ; 3.73( r ,ZH. l IC~Ar )  , 5.33(r. lH, 

th laphen]  ; 7 00-7.67(n,CH,amn.l. 

C K l ,  : 0.S7-l.93(m.15H.(C~)6C/?l] ; 2 . 6 0 - 3 . W ( m . W . N C ~ C ~ )  3.50 

b r , 2 H , H c ~ 2 - t h l e n y l ]  ; 3.8i(i,2H.YCl124~) ;6.4l(r . lH. 

fh laphen)  , 6.96-7.87(m.l,arom.). 
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The second p a r t  of t h i s  paper deals w i t h  g r a f t i n g  i n  pos i t i on  3 the  pharmacophoric 4-d ia lky lami-  

noalkoxy-benzoyl groups on aTready synthesized C2-alkylated tetrahydrothieno(3,Z-c)pyridines 2. 
Acyla t ion,  according t o  F r iede l -Cra f t s  react ion,  of tetrahydrothieno(3,Z-c)pyridines 2, w i t h  

4-methoxybenzoyl c h l o r i d e  g ives compounds 13 (Scheme 3) .  

N-debenzylation of tetrahydrothieno(3,Z-c)pyridines 13, us ing in termediate  t r i c h l o r o e t h y l  

carbamates - 15 gives, a f t e r  reduct ion w i t h  z i n c  i n  an acet ic  a c i d  medium, tetrahydrothieno(3,Z-c) 

py r id ines  16. D i r e c t  o x i d a t i o n  o f  16 i n  thieno(3.2-c)pyr idines 14, e s p e c i a l l y  w i t h  potassium 

fe r r i cyan ide  i n  an a l k a l i n e  medium12 , were unsuccessful. Carefu l  ox idat ion,  w i t h  N-chlorosucci-  

nimide i n  an a l k a l i n e  medium13, of tetrahydrothieno(3,Z-c)pyridine 16b (16 : R= n-C4Hg) gives - - 
dihydrothieno(3,Z-c)pyridine 17, bu t  t h i s  one cou ld  not be aromatized, w i t h  10 % Pd/C i n  re f luxed 

ethanol14, i n  th ieno(3,Z-c)pyr id ine - 14b (14 .- : R= n-CqH9). However,careful ox ida t ion ,  w i t h  N-bro- 

mosuccinimide i n  c h l ~ r o f o r m ' ~ ,  o f  tetrahydrothieno(3,Z-c)pyridines 13 gives dihydro(3,Z-c) 

py r id in ium bromides 18 which cou ld  be aromatized, w i th  10 % Pd/C i n  r e f l u x e d  ethanol,  i n  

th ieno(3,Z-c)pyr id in ium bromides 2. Those can be u l t ima te l y  dequaternized, us ing 1,4-diazabicy- 

clo[2.2.27 octane16 i n  dimethylformamide, t o  g i v e  thieno(3,Z-c)pyr idines - 14. F i n a l l y ,  we found 

t h a t  thieno(3,Z-c)pyr idines 14 could  be d i r e c t l y  obtained us ing p y r o l y s i s  of t e t rahydro th ie -  

no(3.2-c)pyr idines 13 i n  d ipheny lox ide i n  presence of 10 % Pd/C. 

Table I 1  and 111 summarize the  phys ica l  c h a r a c t e r i s t i c s  o f  t he  new 2,3-d isubst i tu ted thieno(3,Z-c) 

py r id ines .  

Using 48 % hydrobromic a c i d  i n  an a c e t i c  ac id  medium17, demethylat ion o f  thieno(3,Z-c)pyr idines 

14 gives phenols 20 (Schema 4).  
Two syn the t i c  pathways a l l o w  t o  g r a f t  t he  d ia lky laminoalky l  chain on the phenol ic  func t ion ,  

which i s  f i r s t  transformed i n  phenolate : 

- d i r e c t  a l k y l a t i o n  of phenates w i t h  N-chloroalkyl  N,N-dialkylamines18, easy t o  access, 

g i v i n g  thieno(3.2-c)pyr idines 22 ( 4  : X = H). 

- a l k y l a t i o n  of phenates w i t h  1,2-dichloroethane o r  1 . 3 - d i c h l o r o p r 0 p a n e ~ ~  , g i v i n g  

0 -ch lo roa lky l  thieno(3,Z-c)pyr idines 3 (X = C1) : those condense w i t h  secondary amines 

t o  g i v e  thieno(3,Z-c)pyr idines '2 ( 4  - : X : H). 

It i s  no t i ceab le  t h a t  a l k y l a t i o n  of phenates w i t h  mixed d iha l i des ,  such as I-bromo-3-chloro- 

propane, g ives a mix ture of 0 -ch lo roa lky l  and 0-bromoalkyl thieno(3.2-c)pyr idines 21 ( X  = C1) 

and 21 (X = B r ) .  The y i e l d  of secondary amine condensation w i t h  thieno(3,Z-c)pyr idines 21 i s  

no t  improved by a d d i t i o n  of sodium o r  l i t h i u m  i o d i d e  i n  reac t ion  medium . 
Phenols 20 may be transformed i n  phenates by r e f l u x i n g  i n  methanol w i t h  sodium acetate. Those a re  

18 converted i n  dibromophenols 23 , using bromine i n  an acet ic a c i d  medium . G r a f t i n g  o f  t he  

d ia l ky laminoa lky l  cha in  on the  phenol ic  funct ion o f  these dibromophenols i s  obta ined by e i t h e r  

d i r e c t l y  a1 k y l a t i n g  dibromophenols 23 w i t h  N-chloroal kyl N,N-dial kylamines o r  us ing  interme- 

d i a t e  c h l o r o a l k y l a t e d  th ieno(3,Z-c)pyr id ines 24. Thus, thieno(3,2-c)pyr idines 25 (4: X = Br)  

are obtained (Scheme 4 ; Table IV) .  

Scheme 5 deals w i t h  t h e  synthes is  of 4,5,6,7-tetrahydro-thieno(3,Z-c)pyridines 27 (5: X = H. n=2),  

s t r u c t u r a l  analogs of th ieno(3.2-c)pyr id ines 21 (4 :  X = H, 17.2). 





Table 11 

R S a l t  

h y d ~ o c h l o r i d e  

hydrochloride 

hyd roch lo r i de  

d i o x a l a t e  

d i o x a l a t e  

d i o x a l a t e  

6OMz H 1 ~ ~ ( r o l v e n t 1  : S ( P P ~ )  : J IHz I  

I: r i n g l e t :  bs: broad r i n g l e t ;  d: doublet ;  t: t r i p l e t ;  n: n u l t i 9 l e t  

COCl, : 1.13(t.J=7,3H,CH2Cfi3); 2.63(q,J=7.2H,CH2CH3): 2.83(bs.4H.NC~CE2); 

3.43(br,2H,NC%-thleoyl); 3.70(r,ZH,NCH2Ar); 3.83(r,3H,0€K3): 

6.87 and 7.73(2d.J=8,4H.~CH3): 7.00-1.57(m.4H,aron.). 

COCl, : 0 . 6 0 - l . 8 0 ( m , 7 H . ( C ~ ) 2 C ~ 3 ) ;  Z . ~ O ( ~ , J C ~ , ~ H , C ~ ( C H ~ I ~ C H ~ ) ;  2.80(br.11, 

NCsCyZ) i  3.40(bs.ZH.N-CE,-thlenyl); 3.67(r,ZH.W3A1); 3.83(r,3H. 

0Ci13); 6.87 and 7.73(2d,J=8,4n,&lCH3): 7.00-7.53(m.4H,aron.). 

OMSO-d6: I.07(t.J=7.3H.CH2C!31; 2.57(9.J=7.2H,C$CH3); 2.80(br ,4H,NC~2C~21: 

3.n(br,ZH,HCH,-thienyl); 3.6l(r.ZH.NC~,l\r): 6.80 and 7.53jZd.J-8. -- -. 
dH,@H); 7.00 and 7.47(m,4H,arom.). 

cocl, : l.17(t,J=7.311.CH2C~3); 2.57(q,J=7,2W.CFZCH3)i 2.80(r,6H.N(C~3121: 

3.00-3.73(m,8H.NC~2C~2,0€H2C~N and NCS- th ieny l ) ;  3.80lr,ZH, 

NCSAr); 4.40(t.J=7,2H.0C~CHz): 7.00 and 7.67(2d.J=9,4H@-): 

7.13-7,51(m,4H,amm.). 

CDtl, : 0.90-1.33(m.9H.C112C and N(CH2Cs)2); 2.40-3.00(m.lZH,C~CH3 , 
0CH2Ci12N(C_H2CH3)2 and NC!42Cii2); 3.43(br,ZH,NC%-thienyl); 3.67(r, 

ZH,NC%Ar); 4 .13 ( t  .J=7,2H,0C~2CH2); 6.90 and 1.8O(Zd,J=9,4H.fi-): 

7.00-7.5O(m,4H.armn.). 

CF3COOH(1) : 0.60-1.83(m,13H,CH2(C~2)2C_H3 and II(CH2Cii3); 2.67(t,J=l,ZH. 

C%CH3); 3.13-4.07(m.12H.NC~2C5 and 0Cc2C5N(CHJH3)2); 4.50Ibr. 
2H.IIC~tI-thienyl); 4.67(r,2H,HCl12Ar) : 7.07 and 7.83(2d,J=9.4H, 

ArO-); 7.50(br.4H.aron.). - 

(1):  H'NHR roect rum of d i o x a l a t e  (2 )  . r a t i s f a c t o r y  e l e m n t a r y  analyses fo r  t he  r y n t h e r l l e d  compoundr are ob ta ined  



60 MHZ H'NMR ( s o l v e n t )  , &(ppn) ,  J(HZ)  

bs: broad r i n g l e t ;  r : r i n g l e t ;  d: doublet ;  t: t r i p l e t ;  q: qua r te t ;  m: m u l t i p l e t  

CDCl, : 1.13(t,J=7.3H,CH2C~3); 2.h3(q,J=7,2H.C~2Ct13); 2.71-3.07(m.2H.I ICH2C~); 3.61-4.00(m,2H,NCH2C>l; 

3.83(s,3H,0Cy3); 4.40(b$,2H.NC~2-thienyl): 4,67(r,2H,OClI2CCl3); 6.87-7.73(2d,J=8,4H,&OCl13)- 

cocl, : 0.60-1.80(m.7H,(C~2)2C~3): 2.43-3.00(n.411,C~2(CH2)2CH3 and N C H p 2 ) :  3.67-4.00(m.2H.NC!2CH21: 

3.83(r,3H.0Cy3); 4.40(br,2H,Ncy2-thienyl); 4.6l(r.0Cll2CCl3); 6.90 and 7.73(2d,J=8.4H,~CH3)- 

COC13 : 1.13(t.J-7,3H,CH2CY); 2.40-3.33(m.hH,C_H2CH3 and NCH2CE2); 3.67(br,ZH,NC~2-thienyl); 3 . 8 % ~ .  

3H.OC5): 6.83 and 7.80(2d,J=8,4H,&EH3). 

CDC13 : 0.S8-1.S6(n,7H,(C~2)2C~);  2.33-3.27(m,6H.C~2C113 and NC%Cli2); 3.63(br,ZH,NC>-thirnyl); 3.801%. 

3H,0CE3): 6.87 and 7.73(2d, J=8,4H.&OCH3). 

CF3CoW . 0 67-2.00(m,7tl.(C~z)2C~); 2.57-3 .00(m,~ ,C~2(CH2)2CH3) ;  3.27-3.13(m.2tl.NCH2C$); 3.87- 

4.50(m,2tl.NC~2Cl12)i 3.90(r,3H,0Cl13); 7.07 and 7.83(2d,J=8.4H,ArOC~); 8.67(r,lH.N-CH;). 

CF3COoo : l.27(t,J=7,3H,CH2Cs); 2.83(q.J=7.2H,Ct12CH))i 3 33-3.80(m,ZH,NCH2C~2)i3.93-4.47(~n,ZH,~2Cl~21; 

4.00(r,3N.0Cy3); S.23(r.2H,NCl12Ar); 7.07 and 7.83(2d,J=8,4H,@CH3); 7.27-7.67(m,4H,nrarn.l; 

8 so(l,lH.tICH;). 

CF3C00D : 0.70-2.00(n.7H,(C~)2C~3); 2.60-3.13(n,ZH,C52(CH2)2CH3J: 3 . 3 3 - 3 . 7 3 ( m . 2 t l . N C H 2 C ~ ) ;  3.93-4.40(.. 

2H,NCE2CH2); 4.00(r.3H.0Cl13); 5.17(1,211.NC!4~Rr); 7.07 and 7.87(2d.J=8.4H,~CH31: 7.30-7.84 

(m.4H.ar0m.); 8.47(r, lH.NC~=); 

CF3CooD : 1.11-160(m,3H.CH2CH,); 2.60-3.17(m,2H,C_H2CH3) 4.00(r,3H.0Clj3); S.90(r,2H,NCI12Ar); 7.03 arid 

7.83(2d.J=8.4H.~OCH3); 7.32-7.84(m,4H,aron.); 8.50(r.2H,NCM;); 9.00(S.111,NCH=C~l. 

CF3Cooo : o . 7 7 - 2 . 0 1 ( m , 7 H . ( C ~ 2 ) 2 C ~ 3 ) ;  2 , 8 3 - 3 . 2 7 ( m . 2 H , C ~ ( C H 2 ) 2 ~ l 1 3 ) ;  4.00(s,3H,0Ct3); 6.00~s.211,NCli2Ar): 

7.07 and 7.83(2d.J=8,4H,&OCH3); 7.73-7.83(m.4H,aran.l; 8.57(s,2H,NCH=); 9.00(s,lW,NCH=CH). 

( I )  : hydrochlor ide.  (2)  : used w i thou t  i n  t he  nex t  s tep . ( 3 )  . s a t i s f a c t o r y  elementary analyses f o r  the ~ ~ ~ t ~ , ~ ~ i ~ ~ d  conpound< a r e  obta ined 
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881 t 

d r o c h l o r i d e  

~ d r o c h l o r i d e  

,drochlor ide 

d i o x a l a t e  

d i o x a l a t e  

d i o x a l a t e  

- 
..p.(Y) 

s o l v e n t  
- 

165 
(iPrOH) 

O i l  

188 
(EtOHl 

181 
(iPrOH) 

o i l  

o i l  

132 
(EtOH) 

112 
(EtOH) 

68 
(EtOH) 

- 

60 MHZ H'NMR G (PPM; JIHZ) 
I : r i n g l e t ;  d: doublet ;  t: t r i p l e t ;  q: qua r te t :  m: m u l t i p l e t  

cocl, : 1.30(t,J=7.W,CH2C~3)i 2.90(q,J=7,2H,C$2CH3); 3.83(1,3H.OCH~l6.70-8.83 

(n.7H.aron.). 

cDcl '. 0 67-1.93(n,9H.C&); 3.83(1.3H.OCs)i 6.80-8.Oo(m.5H.~CH3 and NCH=CH), 8.33 
3 ' '  

(d,J=6,1H,NCH=CH); 8.60(r.lH.N=Cij). 

OMSO-d6: 1.27(t.J=7.3H,CIIZC~); 2.87(q,J=7.2H.C~ZCH3): 7.00 and 7.83(2d.J=9.4H,&OH). 

8.07(d.J=6,1H,NW=Ci); 8.47(d,Jz6,lH,NCy=CH); 8.73(r,lH,N=Ck3 

OMSO-d6: 0 .60-2.00(m.7H.(C~2)zC~) ;  2.57-3.00(m.2H,C~2(CH2)2Cl13); 6.80 and 7.60(2d.J=9, 

4H,@H); 7.93(d.J=6,lH,NCH=C5); 8.33(d,J=6.1H.nCHCH); 8.56(r.lH.N=CK). 

OMSO-d6: 1.Z3(t,J=7,3H,CH2C_H3); 2.00-2.57(m.2H.0CHZC~CH2Br); Z.83(q.J=7.2H,C3CH3): 

3.16-4.00(n,2H,oCH2CH2C~2B~); 4.ZO(t,J=6.ZH,0C_H2(CH2)2B~); 7.07 and 7.73 

(2d,J=9,4H,e-1: 8.03(d,J=6,1H,NCH=CH); 8.40(d,J=6.IH,NCH.CH): 8.60(1,1H,N=C~l. 

OMSO-d6: 1.20(t.J=7,3H.CH2C~3); 2.00-2.47(m,2H,0CH2C~2CH2C1): 2.83(q,J=7,ZH,C_H2CII3)i 

3.57-4.o0(n,2H,oCH2CH2C~C1);4.ZO(t,J=6.2H,0C_H2CH2CH2C1); 7.07 and 7.77(2d. 

J=9,4H,&O-); 8.00(d,J=6,1H.NCH=C~); 8.40(d.J=6,lH,NCH;C~l); 8.67(r,lH,N=Cy). 

Cocl, : l.07(t,J=7,3H,CH2C!3): 1 . l7 ( t , J=7 ,6H,N(CH2C~I2) ;  2.33-3.13(m,8H.C~CH3 . 
N(CiZCH3)z and NC3CH20); 4.07(t;J=6,2H,0C_H2CH2): 6.83 and 7.80(Zd.J=9,4H. 

h 0 - ) ;  7.93(d,J=6.1li.NCH=CH)i 8.33(d.J=6,1H,NC$=CH); 8.67(s.IH.N=C~). - 
CDCl, : l.17(t,J=7,3i l ,CH2C~); 2.20(r.6H,N(CS)2); 1.73-2.60(m.8,0CH2CH2CH2NCand 

>NC_H2-); Z.87(q,J=7.2H.CH2CH3): 4.07(t.J=6,2H.0c~z-)i 6.87 and 7.63(2d. 

J=9.4H,&O-); 7.90(d,J=6.lH,NCH.CH)i 8.33(d,J=6,1H,NC~CH); 8.67(r,IH,N=C~1. 

OMSO-d6: 0.67-Z.67(n,27H,CHZC3 and 0Ci12C~2CH2N(n-C&)1): Z.80(q.J=7.2H,C%CH3); 

4.07(t.J=6,2H,OC%-): 6.93 and 7.67(Zd.J=9,4H,@-): 7.90(d,J=S.lH.NCH=C~); 

8,33(d,J=6,1H,NCH;CH); 8.57(1,1H,N=C~). 

(1) r a t l r f a c t o r y  e l e m n t a r y  ana l ys i s  f a r  t he  r y n t h e r l z e d  compoundr a re  obta ined ; ( 2 )  d i r e c t  a l l y l a t i o n  ; (3)  two - r t ep r  a l k y l a t i o n  (c f .  r c h c m  41 



Table IV ( s u i t e )  

n.p. ('C) 

s o l v e n t  - 
216 

:%MI-WMI 

198 
PrOH-EtOl 

o i l  

130 
( i P r W )  

120 
( iPIOH) 

o i l  

(1)  Sa t i s fac to ry  e l e m n t a r y  a n a l y r i r . f o r  t he  synthes ized canpounds are obtained;(Z) d i r e c t  a l t y l a t i o n  ; (3)  two-steps a l k y l a t i o n  ( c f .  r c h e m  4) 

Y i e l d  

( X I  

30 

43 

12 

60  mz H'NMR ( r o l v e n t ) ;  a(ppn); J(Hz)  

I : s i n g l e t ;  d : doublet ;  t: t r i p l e t ;  q: quar te t :  n: m l t i p l e t  

OMSO-d6 : 1.23(t,J=7,3H,CH2Cf131; Z.87((1,J=7.2H,CH$i3): 7.90(s,ZH,~O); 8.2O(d.J=6.IH. 
NCH=CHI; 8.50(d.J=6,lH,NCH=CH): 8.80(r ,lH.N=Cfl). 

CDC13 : 0.80-2.00(m.7H,CH2(C~)2C~) ;  2.90(t,J=7.2H.C_H2(CH2)2CH3]; 7.67(d,J=6.lH; 
NCH=CH); 7.83(1,ZH.fi-1; 8.33(d,J=6.1H8NCij=CH): 8.67(s,IH.N=Ci). 

DMSO-d6 : 1.27(t.J=7.3H.CH24); 2.23(t,J=6.2H,0CHZC~CH2C1); Z.83(t.J=7,ZH,C_HzCH3); 
3.83(t,J=6,ZH.oCH2CH2C~C1); 4.33(t,J=6,2H.0C3CH2CH2Cl)i 7 .33(r .ZH.s- ) ;  

8.OO(d.J=6,IH,NCH=CH); 8.33(d.J=6,1H,NCH=CH). 8.67(r,lH,N=Clj). 



Scheme 5 

27 - 
(a) : aq. 48 % HBr/acetic ac id (3/1), 80°C. 4h. 

(b) : K2C03 (3 eq.), water-dichloromethane, re f lux,  1 h. ; then R1R2N(CH2)2Cl. HCl (1.2 eq.) 

water-dichloromethane, r e f l u x ,  4 h. 

Dimethylation of 4,5,6,7-tetrahydro-thieno(3,Z-c)pyridines 13 gives phenols 26. Graf t ing  of the 

dialkylaminoethyl chain on the phenol ic funct ion of compounds g, using d i r e c t  a l k y l a t i o n  w i t h  
N-(2-chloroethyl-  N,N-dialkylamines, according t o  the previous synthet ic  pathway , gives 

4,5,6,7-tetrahydro thieno(3,Z-c)pyridines 27 (5 : X = H, n-2). 

Table I V  sumnarizes the physicochemical charac te r i s t i cs  o f  the new 2,3-disubst i tuted 

4,5,6,7-tetrahydro-thieno(3.2-c)pyridines. 

A l l  th ienopyr id ines graf ted w i t h  the pharmacophoric 4-dialkylaminoalkoxy-benzoyl groups are 

submitted t o  pharmacological screening. 
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