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SYNTHESES OF 2-ALKYL-3-(4-DIALKYLAMINGALKOXY-BENZOYL)-THIENO(3,2-cYPYRIDINES

Daniel Fréhel™, Robert Boigegrain and Jean-Pierre Maffrand
Ligne Hémcbiologie, Sanofi-Recherche
195, route d'Espagne, 31036 Toulouse (France)

Abstract ~ This paper deals with the syntheses of thieno(3,2-¢)pyridinic isosteres
4 of two potent anti-anginal and/or antiarrythmic agents : amiodarone 1 and buto-
prozin 2. The corresponding tetrahydrogenated analogs are also synthesized.

The grafting on various heterccycles (1ndo1el, benzo(b)Furanz, benzo(b)thiophenea, indc1izine4}
of the pharmacophoric 4-dialkytaminoalkoxy-benzoyl group gives compounds with remarkable anti-
anginal and/or anti-arrythmic5 activities such as amiodarone6 1 and butoproz‘in6 2.
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In this class of pharmacologically interesting products, we can add the phenols 3 which are po-

tent uricosuric agents.

OH 6

X = Be : benzbromarone

l X X =1 : benziodarone6
0 C2H5

3

Furthermore, the platelet antiaggregating and antithrombotic7 activities of tic10pidin28 6 lead
us to synthesize various thieno(3,2-¢)pyridines.
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This paper deals with the synthesis ¢f compounds 4 and tetrahydrogenated analogs 5, which we can
consider as thieno(3,2-c)pyridinic isosteres of amiodarone and butoprozin.
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Two access ways are used to graft a saturated linear aliphatic chain in position 2 on the
ticlopidine skeleton (Scheme 1).

Scﬁeme 1
a1 1
(a,b)
52-87 %
{(d)} 47-75 % 75-82%| (c}
cl C1
(e}
75-88 %

a) : BuLi (1.3 eq.), HMPT (2 eq.}, tetrahydrbfuran, -10°C then 0°C, 1h.
b} : RCHO (3 eq.} , tetrahydrofuran, -4Q°C then r.t., overnight.
Y NaBH4 (2 eq.), CF3000H {15 eq.), dichloromethane, 0°C then r.t., 3h.
) : RCOCY (1.3 eq.}, SnC]4 (3.5 eq.), 1,2-dichloroethane, r.t., overnight.
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The first access way consists in condensing the organolithium reagent, prepared from selective
lithiation of ticlopidine B in position 2, with aliphatic aldehydes to get the secondary
alcohols 7. Hydrogenolysis of alcohol function according to Gribble procedure 9 gives
C-alkylated thienopyridines 9.

The second access way involves acylation of ticlopidine 6 with aliphatic acid halides accor-
ding to Friedel-Crafts reaction, using stannic ch]oridel0 as a lewis catalyst. Obtained ketones
B are completely reduced in thienopyridines 9 according to another Gribble procedurell.

A secondary reaction rendered evidence during acylation of ticlopidine 6 with propionyl chlori-
de. Indeed, ketolisation of thienopyridine 8b (8 : R= CH2CH3) gives hydroxy-ketone 10.
Complexing of the carbonyl function by stannic chloride (a Lewis catalyst) within the reaction
medium, accurs as is proposed in scheme 2. It allows intramolecular electrophilic cyclisation
into a dicarbinol compound 11, doubTe dehydration of which gives a dimeric compound 12

{yield : 40 %}.

Scheme 2
ketolisation
| -
S
D L _
8b (8 : R= CHZCH3)
-2H20

B ——

| J
12 11

Table I summarizes the physicochemical characteristics of the new Cz-alky1ated tetrahydro-
thieno({3,2-c)pyridines.
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TABLE 1

ci
m@
R™ g
50 MHz H NMR (solvent) ;5 (pem) , J(HZ)
Compound R Salt mp (°C) Yield
{3} {sotvent) (%) s 1 singlet; bs: broad singlet ; t @ triplet
q : quartet ; m multiplet.

Ta CJ-I((]H)CH3 - ail 57 CDC13 H 1.37(d,J=6,3H,Cﬂ3) . Z.TO(bs.dﬂ,Ncﬂzﬂﬁz) 3 3.43(hs,24,
Ncﬂe-thieny'i) ;3.70(S,ZH,NCE2A|-) H 4.80(q,lH.CﬁDHCH3) 7
6.40(s,1H,thiophen} , 6.93-7.27(m,4H.arom.).

R CH(EJI-{)[‘.HZCI-{3 - ol 52 CDC'Ia 4 0.50-1.93(m.7H.{Cﬂ2)ZCH4) . Z.SU(bs.qH,NCﬂaCﬂz) 3 3.63(bs,
ZH,NCﬂz-thwnyU ;S.SU(S,ZK,NCﬂzﬁur] 3 4.73(t,0=7,1K,
CﬂOHCHz) 3 6.50{s,I1H,thiophen) ; 7.06-7.560{m,4H,arom.).

Ba CUCH3 oxalate 152 55 CDC13 : 2.43(5,3H,C0Cﬂ3) N 2.87(bs,4H,NCﬂZC}4_E) 3 3.60{bs,2H,

{1PrOK-AcOEY) HCH,-thienyl} ; 3.80(s,2H.NCH,AF} ; 7.06-7.60{m,5H,thiophen
=2 Z
and arom, ).
8 COCH,CHy maleate 120 47 €001y ¢ L. 47(t,0=7 30,0 0Hy ) o 2.80(q.J=7, 2H. Gl CHy ) 5 2.87(bs,
(1ProH-1Pr,0) AHNCH,CH,) 5 3.B0(bs,2H,NCHy-tnenyl) 5 3.80(s,2H,HCH,Ar)
7.00-7.57{m,5H,thiophen and arom.).
& CU(I'.HE,‘}E,CH‘3 maleate 188 75 CDC13 H 0.76~1‘13(m,3H,CH2Cﬂ3) H 1.33-2.00(m,2H,C52CH3) 3 2.47-3.00
{MeOH) (m,6H,COCﬂz and NCﬁZC_I_'!_z) H 3.47(bS,ZH,NCﬂ2-thienyU 3 3.57
(s.ZH.NCﬂEAr) ; 7.01-7.17(m,5H, thicphen and argm.}.
8d (20((2["&2},3l.".?'13 maleate 110 73 CDC]3 : 0.73-1.93(m,llH,(Cﬂz)aCﬁj) 5 2.57-3.00(m,6H,COCH, and
(EtOH-Et,D) NCH,CHy) 3 3.57(bs,2H.NCHy~thienyl) 5 3.80(s.2H.NCH AR 5
7.00-7.57(m, 4 ,2rom. } .
9a CoH hydrochioride 140 82(1) | €DCY, = 1.23(t,J=7,3H,CHCH,) 5 2.73(q,J=7,2H,CH,CH,) 4 2.80(bs,
= 25 (H,0) 3 27=3 =23
z 4H,N('.ﬁ2£ﬁ2) 3 3.50(bs.2H,NCﬂ2-th1eny1) H 3.?3(5,2H,HCL{2Ar);
6.33(s,1H,th1ophen) ; 7.00-7.67(m,4H,arcm. }.

9 n-Cq_H9 hydrochiorde 195 75(2) CL‘!C]3 H 0.?3-1.73(m,9H,(C52)3Ci,’) H 2.40-2.93(m,4H,NCﬂ2Eﬂ_2) H

{MeOH) 3.47(bs,2H,NCﬂz-th1’eny1) H 3.?3(5,2H.?‘CEEAY‘) , 6.33(s.1H,
thiephen} ; 7 00-7.67{m,4H,arom.).

9 n-_(.'.:,.H15 hydrochloride 150 88(2) CDC13 H 0.57-1.93(m.15H,(CﬂZ)ECﬁ33 H 2.60-3.00{m,4H,N552€ﬁ2) 3.60

{1PrOH-FPr,0)

bs,ZH,NCﬂZ-tmeny]) H 3.87[5,2H.NC§2M) 16.43(s,1H,
thiophen} , 6.96-7.57{m, ¥ ,arom. }.

(1) From secendary alcohol ; (2} From ketone ;
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The second part of this paper deals with grafting in position 3 the pharmacophoric 4-dialkylami-
noatkoxy-benzoyl groups on already synthesized Cz-a]kylated tetrahydrothieno(3,2-c)pyridines 9.
Acylation, according to Friedel-Crafts reaction, of tetrahydrothieno(3,2-c)pyridines 9, with
4-methoxybenzoyl chloride gives compounds 13 {Scheme 3).,
N-debenzylation of tetrahydrothieno(3,2-c)pyridines 13, using intermediate trichloroethyl
carbamates 15 gives, after reduction with zinc in an acetic acid medium, tetrahydrothieno(3,2-c)
pyridines 16. Direct oxidation of 16 in thieno(3,2-c)pyridines 14, especially with potassium
ferricyanide in an alkaline mediumlZ , were unsuccessful. Careful oxidation, with E-chloresucci-
nimide in an alkaline mediuml3, of tetrahydrothieno(3,2-c)pyridine 16b (16 : R= n-C4H9) gives
dihydrothieno(3,2-c)pyridine 17, but this one could not be aromatized, with 10 % Pd/C in refluxed
ethan0114, in thieno(3,2-c)pyridine 14b {14 : R= n-C4H9). However,careful oxidation, with N-bro-
mosuccinimide in chloroform™™, of tetrahydrothieno(3,2-c)pyridines 13 gives dihydro(3,2-¢)
pyridinium bromides 1B which could be aromatized, with 10 % Pd/C in refluxed ethanol, in
thieno(3,2-¢)pyridinium bromides 19. Those can be yltimately dequaternized, using 1,4-diazabicy-
clof 2.2.27 octane16 in dimethyiformamide, to give thieno(3,2-¢}pyridines 14. Finally, we found
that thieno{3,2-c)pyridines 14 could be directly obtained using pyrolysis of tetrahydrothie-
no(3,2-c}pyridines 13 in diphenyloxide {n presence of 10 % Pd/C.
Table II and III summarize the physical characteristics of the new 2,3-disubstituted thieno(3,2-¢c)
pyridines.
Using 48 % hydrobromic acid in an acetic acid mediumly, demethylation of thieno(3,2-c)pyridines
14 gives phenols 20 (Schema 4).
Two synthetic pathways allow to graft the dialkylaminoalkyl chain on the phenolic function,
which is first transformed in phenclate :
- direct alkylation of phenates with N-chloroalkyl N,N~dia1ky1amineslg, easy to access,
giving thieno(3,2-c)pyridines 22 (4 : X = H),
- alkylation of phenates with 1,2-dichloroethane or 1,3-dichloropropane™ , giving

O-chloroalkyl thieno{3,2-c)pyridines 21 (X = C1) : those condense with secondary amines

to give thieno(3,2-c)pyridines 22 {4 : ¥ : H).
It is noticeable that alkylation of phenates with mixed dihalides, such as l-bromo-3-chloro-
propane, gives a mixture of O-chloroalkyl and O-bromoalkyl thieno(3,2-c)pyridines 21 {X = C1}
and 21 (X = Br). The yield of secondary amine condensation with thieno(3,2-c)pyridines 21 is
not improved by addition of sodium or 1ithium icdide in reaction medium .
Phenols 20 may be transformed in phenates by refluxing in methanol with sodium acetate. Thase are
converted in dibromophenols 23 , using bromine in an acetic acid mediumlg. Grafting of the
dialkylaminoalkyl chain on the phenclic function of these dibromophenols is obtained by either
directly alkylating dibromophenols 23 with N-chToroalkyl N,N-dialkylamines or using interme-
diate chloroalkylated thieno(3,2-c)pyridines 24. Thus, thieno{3,2-c)pyridines 25 (4: X = Br)
are obtained {5cheme 4 ; Table IV}.
Scheme & deals with the synthesis of 4,5,6,7-tetrahydro-thieno(3,2-c)pyridines 27 (5: X = H, n=2},
structural analogs of thieno(3,2-c)pyridines 21 (4: X = H, n=2).

18
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TabTe 11

C1

Compound R R salt mp.(°C) Yield 60MHz HINMR(soTvent) 5 B(ppm} 5 J{Hz) .
(2) 1 Solvent {%) s: singlet; hs: broad singlet; d: doublet; t: triplet; m: multinlet
132 CH CH 80 3z CDC1, : 1.13(t.J=7,3H,CH,CH.}; 2.63{q,J=7,2H,CH,CH,): 2.83(bs,3H,NCH,CH.,);
Podheat 3 2'E (iProH) 3 { ? _3) {q Mo 3) { Al _2)
3.43(bs,2H,NCH,- thienyl}; 3.?0(5,2H,N€§2M); 3.83{s,34 ,Dﬂﬁa);
6.87 and 7.73(2d,J=8,4H Arl0CH,}5 7.00-7.57(m,8H,arom. ).
136 CHy n-CyHg hydrochlgride 18¢ 42 €OCT, ¢ ©.60-1.80(m.7H,(CH, ) ,CH,}: 2.60(t,J=7.2H,CHo(CH, ) ,CH )5 2.80(bs 4H,
(ELOH-1ProH) NCH,CH Y5 3.40(hs 2H, N-Cli,-thieny})s 3.67(s,24 KO Ar) s 3.83(s,3H,
OCH,); 6.87 and 7.73(2d,0=8,4H,Ar0CH;); 7.00-7.53(m,4H arom. ).
26a H Ch hydrochloride 240 20 DMS0-dgt1.07{t,J=7,3H,CH,CH,) 5 2.57(q,d=7 ,2H,CH,CHL) 5 2.80(bs 4K NCH,CH, ) 5
{ELOM-HeOmH) 3,33(bs,2H,NCﬂzvthieny1); 3.G7(s,2H,N[‘.H2Ar); 6.80 and 7.53{2d,J)=8,
4H,ArGH): 7.00 and 7.47(m,4H,arom. ).
26b H n=C Hy hydrochloride 202 22 €DC1y © 0.60-1.60{m,7H,CHy(CH,},CH3) 5 2.47{ 8. d=T,2H,CH,{CH, ) ,CHy )i 2.93(bs,
(CH,Ca) 84 NCH,CH,); 3,57 (D5, 2H NCHy-thaeny1); 3.83(5.2H,NCHyAr); 6.50 and
7.50{2d,0=8,4H ,ArOH): 7.60-7.47(m,4H,arom. ).
272 (CHy ) N(CH) CoHe dioxatate -134 36 CDCY, ¢ 1.17(t,d=7,3H,CH,C0H3) s 2.57(q,0=7,2H.CH,CHS) 5 2.80(s BH,N(CH,) )3
{iPrCH) 3.00-3.73{m,8H,NCH,Chi, ,DEH,EH N and NCH,-thienyl)s 3.80(s,2H,
NCH,AT): 4.40(t,J=7,2H,0CH,CH,) 7.00 and 7.67(2d,d-9,4H,Ar0-);
7.13-7.57(m,4H,arom. ).
27 CH LT M}, 1 CoHe dioxalate 128. 51 €DTY, : 0.90-1.33{m,9H,0N,CHy and N{CH,CH3),); 2.40-3.00(m, 1ZH,CH,CH
{CH4CN-1PrOR) OCHCHAM(CH,CH, ), and NCH,CH,)5 3.43(bs 2H,NCH,~thienyl); 3.67(s.
2H,NCHaAP) s 4,13(%,0=7,2H,0CH,CH, )5 6.90 and 7.80(2d,J=9,4H,Ar0-};
7.00-7.50{m,&H,arom. ).
27¢ (CHyLN(RCyHG)  CoHe dioxalate 137 3 CF,COOH(1) = 0.60-1.83(m,13H,CH,(CH,) ,CH, and N(CH,CHy}s 2.67(t,d=7.2H,
{ETOH) TH,CH,}5 3.13-4.07(m, 12H MCHoCHy and OCHLCHN{CH,CH3) )5 4.50(bs,
2H MO -thienyT )y 4.67(s,2H,NCHArY § 7.07 and 7.83{24,0-9 84,
Ar0-}; 7.50(bs . 4H.arom.).
{1): HINMR spectrum of dioxalate (2) . satisfactery elementary analyses for the synthesized compounds are obtained,
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1
60 MHz H'NMR (solvent } , &(ppm}, J(Hz
Compounds m.p.(°C) Yield (%) bs: o ) ; ;
3) Solvent s: broad singlet; s:singlet; d: doublet; t: triplet; q: guartet; m: multiplet
15 {R = CH . - . - . _ . - .
54 Mg} “Piﬂo) 90 €OCTy : 1.13(t,d=7,3H,CH,CH,) 5 2.63(q, =7, 2H,CH,CHy) s 2.77-3.07(m.2H.NCH,CHy )3 3.67 4,00(m, 2H,NCH,CHy ) 3
z 3.83(s,3H,00H,); 3.40(bs,2H NCH,-thienyl) s 4,67{s,2H,0CH,(C14); 6.87-7.73(2d,J=8 ,4H ,Ar0CH ) .
15 (R = n-C Hq) 96 88 COC1, 3 0.60-1.80{m,7H, (CHy},CH )3 2.43-3.00{m, 4H,CHy{CHy } )0y and NCH,CH, )5 3.67-4.00(m, 2H,NCH,CH,) 3
(pentane) T L ) I - —
3.83(5,3H,0CH,); 4.40(bs,2H,NCH,-thieny1); 4.67(s,0CH,CCY4)5 6.90 and 7.73(2d,J=8 ,4H ArOCH,) .
16 (R = CHg) 128 (1) 60 CDCY, : 1.13{t,d=7,3H,CH,CH,Y; 2.40-3.33(m,6H,CH,CH, and NCH,CH,); 3.67(bs,2H.NCH,-thienyl}; 3.83(s,
s {#PrOH-ELOH) 3 ( R 2_43}: {m,5H, Hpthy o -2) ( L2 1} {
3H,00H;}5 6.82 and 7.80(2d ,J=8,4,Ar0CH, ).
16 {R = n-C Hg} 114 (1) 55 COCT, : 0.58-1.56{m,?H,(CH,),CH,}s 2.33-3.27{m,6H,CH,CH, and NCH,CH,); 3.63(bs,2H,NCH,-thienyl); 3.80(s
1’9 (i PrOH-E£DI1) 3 {m,7H,( __2)2 ___3)! {m,6H, gl a _2_2)9 (bs,2H, Hy 1) {
3H,0CH;): 6.87 and 7.73(2d, J=8.4H,Ar0CH;).
17 0l g5 CFLC00D - 0 67-2.00(m, 78, [CH,) ,CHa) 5 2.57-3.oo(m,gn,cge(cuz)ecrlj); 3.27-3.73(m, 24, NCH,CI,) 5 3.87-
4.50(m, 2H NCH, Ly} 3.90(s,3H,000,)5 7.07"and 7.83(2d,0=8 4H,Ar0CH;); 8.67(s,1H,N-Cii=).
18 (R = CHy) (@ 90 CF,C300 ¢ 1.27(t,J=7,3H,CHaCH ): 2.83(q, 07 2, CHoCHy )4 3 33-3.80(m, 2H,NCH,CH, )33.93-4. 87, 2H, HCH,CH, )
4.00(s,3H,0CH,); 5.23(s,2H,NCHoAP); 7.07 and 7.83(2d,0=8,4H,Ar0CH,)3 7.27+7.67(m, 3, avem. )5
8 50(s,Ii,NCH=) .
18 (R = n-C4Hg) (2) 90 CF5000D & 0.70-2.00(m,7H,{CHy),CHy); 2.60-3.13(m,2H,EH,(CH,),CHz)s 3.33-3.73(m,2H,NCH,CH,) 5 3.93-4.40(m,
2H,NCH,CHy Y i 4.00(5,3H,0CH, )5 5.17{s,2H,NCH Ar) s 7.07 and 7.87(2d,J=B,81,Ar0CH;): 7.30-7.84
(m,4H,arom.); 8.47(s,1K,NCH=);
19 (R = C Hg) (2) 85 CF3C00D ¢ 1.17-160(m,3H,CH,CH,) 5 2.60-3.17(m,2H,CH,CHy) 4.00(s,3H,00H,); 5.90(s,ZH,NCIIAR) 5 7.03 and
7.83(2d,J=B, 41, Ar0CH;) 5 7.32-7.84(m,4H,arom. }; 8.50(s,2H,NCH=): 9.00(5, 14, NCH=CH].
19 (R = n-C4Hg) (2) 82 CF 0000 : 0.77-2.07(m,7TH,(£H,) ,CHg) s 2.83-3.27(m,2H,CH,(CH,)50H) 5 4.00(s,3H,0CH; )3 6.00(s, 211, RCH,A)
7.07 and 7.83(2d,J=8 46, ArOCH, J; 7.73-7.83(m, 4, arom. }; B.57(s,2H,KCH=); 9.00(s, 14, NCH=Ch).
{1} : hydrochloride. (2) : used without purification in the next step . (3) - satisfactory etementary analyses for the synthesized compounds are obtained.
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Table 1V

X
0
1l
R0 TN
y b
R 5 o
Compyund R R salt m.p.(°Cy | Vield | 60 MHz HINMR {solvent); & (ppm); J{Hz)
(n ! solvent (&3] s : singlet; d: doublet; t: triplet; q: quartet; m: multiplet
14 CH, C My [hydrochioride 165 51 COCH; : 1.30{t,d=7,3H,CHyCH3); 2.90(q,d=7,2H,CHyCHg )5 3.83(s,3H,0CH,)6.70-8.83
{iProH) {r,7H,arcm. }.
18 CHy -y - oil 1 CDCY, 't 9.67-1.93(m,5H.CpHg)s 3.83(s,3H,0CH;}5 6.80-8.00(m,5H ,ArOCH; and NCH=CH), 8.33
{d,J=6,1H,NCH=CH) ; B.6C(s,1H,N=CH).
20a " e |hyerochioride 188 28 OMSB-dg: 1.27(t,d=7,3H,CH,CHy)5 2.87(q,0=7,2H,CH,CH )5 7.00 and 7.83(2d,0-9,8H,Ar0K)
— zs (EtOH) 8.07(d,J=5,1H,NCH=CH); 8.47(d,J=6,1H,NCH=CK); B.73(s,1H,N=CH).
20h H n-CyHy {hydrochloride 181 30 DMSQ-dg: 0.60-2.00(m,7H,{Chy) CHy) 4 2.67-3.00(m, 20, CH,(CH,) 503} 6.80 and 7.60(2d,J=9,
(ProK) a0 ArOH)3 7.93(¢,0=6, 1H,NCH<CH) s 8.33(d,d=6,1H NCH=CH); 8.56(s , 1t N=CH) .
2l1a (CH,}4Br g - oil 30 DMSO-dg: 1.23(t,J=7,3H,0H,CHy) 5 2.00-2.57(m,2H,00H,CHoCH Brr) 3 2.83(0,0=7,2H,CH,CHy ]
3.16-4.00(m,2H ,0CH,CH,CH,Br); 4. 20(t,J=6,2H,0CH, (L) Br]; 7.07 and 7.73
{2d,3=9,4H,Ar0-); 8.03(d,J=6,1H,NCH-CH); B.40(d,J=6,1H,NCH=CH)} 8.60(s,1H,K=CH),
2lb (CHy) 401 C M - oil 43 DMSO-dg: 1.20(t.d=7,3H,CH,CHy) 5 2.00-2,47(m,2H,0CH,CHACH,CT )5 2.83(q,0=7 ,2H,CH,CH3 )3
3.57-4,00{m, 2, DCH,CH,CH,E1)34.20( £, 1=6 ,2H ,0CH,CH CH,CT) s 7.07 and 7.77(2d,
J=9,4H ,Ar0}; 8.00(d,J=6,1H NCH=CH}: 8.40{d,J=6,1H,NCH=CH); B.67(s,1H N=CH).
22a(2) (SN HA CoHs dioxatate 132 42 COCTy : L.07(t.d=7,3H,CH,CH ) 5 1.17(%, =7 6H,N{CH,CHy) o) 5 2.33-3.13(m,BH,CH CH,
— (Et0H) N{CH,CHy), and NCH,CH,0)5 4.07(t30=6,2H,0CH,CH,)5 6.83 and 7.80{2d,J=9,8H,
Ar0-); 7.93(d,Jd=6,10,NCH=CN}; 8.33{(d.J=6,1H,NCH=CH); B.67(s,1K,N=CH).
22b(3) (CHa}NCH )5 | Cplty dioxalate (étgm 23 COCTy ¢ 1.17(t,027,3H,CH,CHo )5 2.20{s,6H N(CH,),) 3 1.73-2,60(m 44 OCH,CHCH NS and
INCH,-)5 2.87(0,0=7 ,2H,CH,CH )3 4.07(t,0=6,2H,0CH,-); 6,87 and 7.63(2d,
J<9, 4 ArD-}; 7.90(d,J=6,1H,NCH=CH): B.33(d,d=6,1H NCH=CH}; 8.67(s,IH,N=CH].
22¢(3) {CH, )3N{nC Hg) o CMe dioxalate 68 42 DMSO-dg: 0.67-2.67(m,27H,CH,CHy and OCH,CH,CH R(n-C4Ho), )5 2.80(q,d=7,2H,CH,CH, )
{ELOH) 4.07{t,J=6,2H,0CH,~); 6.93 and 7.67(2d,0=9,4H,Ar0-}: 7.90(d,J=6.1H,NCH=CH}

8.33(d,0=6,1H,RCH=CH); 8.57(s,1H,N=CH).

{1} satisfactory elementary analysis for the synthesized compounds are obtained ; (2) direct alkylation ; (3) two-steps alkylation (cf. scheme 4)
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Table 1V {suite)

b
o
R0 cl
| B
X
R s =
C n m.p. [°C) | Yield | 60 MMz HlﬂMR {solvent); s{ppm); J(Hz)

ompound]  y R R Salt

(0 1 solvent (%) 5 : singlet; d : deublet; %: triplet; gq: quartet; m: muitiplet

23 Br H Mg Jhydrochtoride 216 30 | DMS0-d, : 1.23(t,d=7,3H,CH,CH.); 2.87{q,U=7,2H,CH,CH,); 7.90(s,2K,Ar0); B.20(d,J=6,1H,

{EXOH-HeOH) (3 233 toady} ar
NCH=CH)3 8.50(d,J=6,1H,NCH=CH); B.80(s,IH,N=CH}.
2% Br H Cqfly |hydrochloride | 198 43 | C0C1y  : 0.80-2.00(m.7H,CHZ{CH,),CH; )5 2.90(t,0=7,BH,CH, (CH,) ,CHy) s 7.67(d 056,15
{ #PrOH-E£0H) NCH=CH); 7.83(s,2H,Ar0-}; 8.33(d,J=6,14,NCH=CH); 8.67(s,1H N=CH}.

242 Br (CH, 350 CoHe - oil 12 DMSO-dg 3 1.27(t,0=7,30,0H,00,); 2.23(1,2=6,2H,00H,0H,CH,C1) 5 2.83(t,J=7,2H,CH,CH;);
3.83(t,J=6,2H,0CH,CH,CH,CT); 4.33(t,J=6,2H,00H,CH,CH,CT)5 7.93(s,2H,Ar0-);
8.00(d,J=6,1H,NCH=CH}; 8.33(d.J=6,1K,NCH=CH), B.67(s,1H,N=CH).

25a(2) | Br [CHy) N(CHg) ot CoMe dioxalate 130 21 | CBCly s L.07(t.d=7,3H,CHyCH,); 1.20(t,J=7,BR,N(CH,CH,) 5) 5 2.40-3.13(m, 10H, I, CHy

{4Profy and OCH,(CH, ) ,N(CH,CHs ) o) 5 4. 13(L,=6,2H,0CH,CHAEHNT )5 7.67{d,J=6,2H,
HCH=CH); 7.90(s,2H,Ar0-); B.37{d,J=6,1h,NCH=CH); &.67(s,1H,N=CH}.

250(3) | Br | (CHp)aN(CHy) [ CoHe | dioxalate (i;igH) 20 | e0Cly  : 1.27(t,J=7,3H,CH,CH,) 1.93-3.67(m,6H,CH,CH; and OCH(CH, )N )i 2.50(s,6H,
N{CHy)p)s 8.33(t,0=6,2H,DCH,CHACH,NT ) 7.73(d =6, 1H,NCH=CH) 5 7.90(s,
2H,Ar0-); B.39(d,J=6,1H,HCH=CH}; B.71(s,IH ,N=CH}.

E
25e(3) | B fuita) N(ngHy) 5| CoHe - of1 25 [ eocly  : 0.73-1.83(m,19H,CH,CHand OCH,CHCH R(CH, ), (CH, ) CHS),)32.57-3. 13(m,BH, CH,CH, &

~CHN{CH, (CHy) 5CHy ) )5 4.20{t,J=6,2H,0CH,~)5 7.70(d,J=6,1H,NCHH=CH) i 7.92( 5,
2, Ar0-); 8.37(d,d=6, 10, CH=CH); B.70(s,1H N=CH).

(1) Satisfactory elementary analysis_for the synthesized compounds are obtained;(2) direct alkylation : (3} two-steps alkylation (cf. scheme 4)
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Scheme 5

?I cl (I)I Cl
3
0 Q& ¥ 00
R S 22-48 % R s
13 26

(b) | 31-51 %

0

_ i cl
RyR,N(CH, }zo@c .
| |
RS
27

{a} : ag. 48 % HBr/acetic acid (3/1), 80°C, 4h.
{b) : K,CO4 (3 eq.), water-dichloromethane, reflux, 1 h. ; then R1R2N(CH2)2C1. HC1 (1.2 eq.) ,
water-dichloromethane, reflux, 4 h.

Dimethylation of 4,5,6,7-tetrahydro-thieno{3,2-c)pyridines 13 gives phenols 26. Grafting of the
dialkylaminoethyl chain on the phenolic function of compounds 26, using direct alkylation with
N-{2-chioroethyl- N,N-dialkylamines, according to the previous synthetic pathway , gives
4,5,6,7-tetrahydro thieno{3,2-c)pyridines 27 {5 : X = H, n=2).

Table IV summarizes the physicochemical characteristics of the new 2,3-disubstituted
4,5,6,7-tetrahydro-thieno{3,2-c)pyridines.

A1l thienopyridines grafted with the pharmacophoric 4-dialkylaminoalkoxy-benzoyl groups are
submitted to pharmacological screening.
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