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NEW HETEROCYCLES - ACCESS TO THIEN0[3,2,bl[fI AND THIEN0[2,3,bl[flBENZAZEPINE 

DERIVATIVES 
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Abstract  - The synthesis of the new heterocycles i n  the  t i t l e  i s  described. From these, 

t h e  th ieno analogues of imipramine and clomipramine were prepared. 

Imipramine I and clomipramine I 1  a re  amng the most a c t i v e  dibenzazepine de r i va t i ves  c o m n l y  used 

i n  the  t reatment o f  depressive i l l n e s s e s .  However, t h i s  type o f  compound i s  no t  devoid of 

undesirable s ide-ef fects and, nowadays, a l o t  of work i s  s t i l l  done w i t h  the  view o f  f i n d i n g  new 

and b e t t e r  t o l e ra ted  representa t ives .  

I n  our  own c o n t r i b u t i o n  t o  t h i s  therapeut ic  f i e l d  we have prepared the corresponding b io isos teres  

of I and I 1  where one o f  the two benzenoid r i ngs  i s  replaced by a thiophene r i ng .  I n  many o the r  

ser ies  t h i s  type of m d i f i c a t i o n  has o f ten  re ta ined the main b i o l o g i c a l  p r o f i l e  o f  the parent cb-ugs. 

O f  the  th ree poss ib le  thienobenzazepine i s o w r e s  111, 1V and V no t  p rev ious ly  synthesized, we chose 

t o  study the access t o  the  thieno[3,Z,b][f]benzazepine Ill and the thieno[2,3,bl[flbenzazepine 

I V  together w i t h  the corresponding 9.10 and 4 ,5 -  dihydro de r i va t i ves  from which the thienoanalogues 

of imipramine were prepared. This communication i s  mainly r e l a t i v e  t o  the  synthesis of these two 

new m l e c u l a r  skeletons. 



1) Thieno[3,2,bl[flbenzazepines and t h e i r  9.10-dihydro de r i va t i ves .  

By analogy w i t h  the synthesis of l0,ll-dihydro[5Hldibenz[b,flazepines (1 )  the 9.10-dihydrothieno 

t3,2,bltf lbenzazepine de r i va t i ves  were synthesized by t h e  in t ramolecu lar  cyc l  i z a t i o n  of the  key 

intermediate 3 which was prepared by the  fo l l ow ing  sho r t  sequence o f  reac t ions  (Scheme A). 

SCHEME A 

The condensation o f  2-ni t rophenyl  acety l  c h l o r i d e  5 (0.55 mole) (2 )  w i t h  3-bromothiophene (0.55 

mole) i n  benzene a t  room temperature using SnC14 (0.55 mole) as a c a t a l y s t  l e d  t o  a mix ture  o f  two 

isomeric ketones i n  which the desired product 2 was predominant. P r i o r  t o  the  reduct ion  of the 

n i t r o  group the ketone funct ion  was transformed i n t o  the  corresponding ke ta l  by heat ing  the mix ture  



of ketones i n  e thy lene g l yco l  a t  150°C i n  the  presence o f  p - to luenesu l fon ic  a c i d  (0.055 mole) .  By 

c r y s t a l l i z a t i o n  of  t h e  crude produc t  m i x tu re  t h e  k e t a l  d e r i v a t i v e  2, C14H12N04S. mp l l Z 9 ,  was 

ob ta ined i n  51% y i e l d .  The p o s i t i o n  of  t h e  s i de  cha in  on t h e  thiophene r i n g  was determined by NMR 

spec t ra l  ana l ys i s  (C0Cl3) i n  which t h e  C4-C5 p ro ton  resonances were observed as doublets ( J  = 5Hz) 

a t  6.96 and 7.16 ppm respec t i ve l y .  Subsequent r educ t i on  of  w i t h  Zn i n  a c e t i c  a c i d  l e d  i n  

e x c e l l e n t  y i e l d  (98%) t o  t h e  des i r ed  amino d e r i v a t i v e  &, C14H14BrN02S. mp 71'; umax (CHC13) 3428 

and 3344 C y c l i s a t i o n  o f  2 ( 1  mole) cou ld  be accomplished d i r e c t l y  as descr ibed  i n  t h e  

phenothiazine se r i es  ( 3 )  by t rea tment  i n  r e f l u x i n g  DMF w i t h  K2C03 (1.2 mole) i n  t h e  presence o f  Cu 

powder (0.5 mole) and a smal l  amount of  i o d i n e  (0.08 mole) .  However, more reproduc ib le  r e s u l t s  

were ob ta ined w i t h  the  corresponding N-fotmyl d e r i v a t i v e  prepared f rom by a c t i o n  of H-COOH 

w i t h  DCC i n  e t h y l  ace ta te  as a l ready  descr ibed  i n  r e f .  ( 4 ) .  I n  t h i s  case, the  c y c l i s a t i o n  occurs 

w i t h  good y i e l d  a f t e r  22h r e f l u x  i n  mes i ty lene  w i t h  K2C03 and Cu powder. A l k a l i n e  h y d r o l y s i s  of  

the  crude product  gave 2, Cl4Hl3NO2S. mp 165". i n  82% y i e l d  f rom &; vmax (CHC13) 3440 cm-l; hrnax 

(EtOH) 232, 257 and 301 nm ( E  = 12500, 7400 and 10000). The ketone in te rmed ia te  @ was subsequently 

ob ta ined i n  95% y i e l d  by a c i d  hyd ro l ys i s  (conc. HC1-EtOH) o f  t h e  ke ta l .  Cl2HgNOS, mp 195"; vmax 

(CHC13) 3402, 1643 and 1636 cm-l; hmax (EtOH) 245, 275 and 360 nm ( c  = 18750, 7100 and 9000). 

The carbonyl  group of & was completely reduced w i t h  LiA1H4-A1C13 (3.511 mole) i n  THF a t  20' t o  

g i ve  the  9,lO-dihydrc-4H-thieno[3,2,bl[f]benzazepine z, Cl2Hl1NS, rnp 114", i n  l M $  y ~ e l d ;  vmzx 

1 (CHC13) 3416 cm-l; imax (EtOH) 229, 265 and 304 nm ( r  = 12800, 8060 and 8200); H-NMR (C0Cl3) 3.07 

(4H,s, t h e  CH2 o f  t h e  cen t ra l  r i n g )  o r  p a r t i a l l y  reduced by NaBH4 i n  dioxane-water 911 a t  50' t o  

g i v e  the  a lcoho l  z. A c i d i c  t rea tment  o f  under d i f f e r e n t  cond i t i ons  l e d  on l y  t o  complex mix- 

t u res  of products, b u t  i t  was found t h a t  t h e  hydroxyl  group cou ld  be c l e a n l y  e l im ina ted  under 

neu t ra l  cond i t i ons  by r e f l u x i n g  i n  benzene w i t h  A1203 CBT 1 (PECHIIFY). The 4H- th ieno[3 ,2 ,b l [ f l  

benzazepine 3, C12H9NS, mp 187', was thus  ob ta ined i n  90% y i e l d  f rom @; vmax (CHC13) 3401 cm-l; 

1 Amax (EtOH) 238 and 270 nm ( c  = 13600 and 22000); H-NMR (C0Cl3) 6 (2H,s, e t h y l e n i c  H) .  

N -A l ky l a t i on  of 2 and 3 by r e a c t i o n  w i t h  3-chloropropyldimethylarnine and Nati i n  r e f l u x i n g  xylene 

(E) o r  THF-HMPT 213 ( 3 )  produced t h e  des i r ed  d e r i v a t i v e s  (100% y i e l d ) ,  Cl7HZ2N2S; "ax (EtOH) 

1 268 and 295 nrn ( E  = 5800 and 4550); H-NMR (C0Cl3) 1.79 (ZH,q, -CH2-) 2.13 (6H,s, NMe2) 2.3 (2H,t, 

-CH2-NMe2) 3.08 (4H,s, t h e  CH2 o f  the  c e n t r a l  r i n g )  3.76 (2H,t, N-CH2-). and &, obta ined as i t s  

f ~ m a r a t e  (64% y i e l d ) ,  mp 170 - 172"; hmax (EtOH) 211, 263 and 363 nm ( E  = 30150, 18800 and 1500); 

'H-NMR (CDC13) of t h e  bas is  : 1.8 (2H,m, -CH2-) 2.19 (6H,s, NMe2) 2.46 (2H,t, -CH2-NMe2) 3.55 

(2H,t,>N-CH2-) 6.55 (2H,s, e t h y l e n i c  H). 

An a l t e r n a t i v e  and more e f f i c i e n t  r o u t e  t o  which does n o t  necess i t a t e  p u r i f i c a t i o n  o f  



i n te rmedia te  products invo lved a l k y l a t i o n  o f  t he  ke ta l  3 w i t h  3-chloropropyldimethylamine as 

above, fo l lowed by a c i d i c  hyd ro l ys i s  (N Aq HCl) o f  t he  k e t a l  group. The crude ketone d e r i v a t i v e  

14a was reduced by sodium d ie thy la lumin ium hydr ide  i n  to luene f o r  2h a t  20" and the  r e s u l t i n g  - 
alcohol  was d i r e c t l y  converted i n t o  t he  fumaric s a l t  of t he  thienobenzazepine 5 by heat ing  

i n  ethanol w i t h  fumaric ac id ,  ( 5 ) .  

The corresponding ch lo ro  de r i va t i ves  2 and g were prepared by a s i m i l a r  a l k y l a t i o n  o f  t he  

ch lo ro  intermediates 9b and g. The chlorothienobenzazepine was obtained v> & and , 
according t o  t he  method already descr ibed f o r  3, s t a r t i n g  from 4-chloro-2-nitrophenylacetic 

a c i d  ( 6 ) .  I n  t h i s  ser ies  t he  d ihydro  compound 3 was prepared by c a t a l y t i c  hydrogenation o f  

w i t h  Pd/charcoal i n  ethanol .  The y i e l d s  and t he  physical  constants of  t he  in te rmediary  de r i va t i ves  

are given i n  Table I. 

Products Formula 

C12H7BrCIN03S 

CI4Hl1BrCINO4S 

C14H13BrCIN02S 

CI5Hl38rCINO3S 

C14H12CIN02S 

C12H8CINOS 

C12H10CINS 

C17HZ1CIN2S ( o x a l i c  ac i d )  

C12H8CINS 

CI7Hl9CIN2S ( o x a l i c  ac i d )  

TABLE I 

2) 4,5-dihydro-1OH-thienol2,3,bllflbenzazepin 21 (Scheme 8)  - 

Y i e l d  % 

To ob ta in  the  t r i c y c l i c  in te rmedia te  21 we needed a 2-bromothienyl d e r i v a t i v e  such as 19 w i t h  a 

2-amincphenylethyl subs t i t uan t  i n  p o s i t i o n  3. As t he  F r i ede l -C ra f t s  condensations on 2-bromo- 

thiophene prov ide  d y  5 - subs t i t u ted  products (7 )  we used a d i f f e ren t  rou te ,  s t a r t i n g  from 2-bromo- 

3-bromomethylthiophene 16 ( 8 )  as represented i n  Scheme B. 



HETEROCYCLES, Vol IS, No 2, 198 1 

SCHEME 8 

Treatment o f  16 w i t h  t r i e t h y l  phosphite a t  160' f o r  4h gave r i s e  t o  the d i e t h y l  phosphonate 2, 
CgHl4BtQ3PS, bp0., mm = 110" (87% y i e l d )  which was then t rea ted  w i t h  tiaH i n  dimethoxyathane (1) 

and condensed w i t h  2-nitrobenzaldehyde a t  room temperature. Usual work up a f fo rded the e thy len i c  

d e r i v a t i v e  18 i n  75% y i e l d  which was shown from i t s  NMR spectrum t o  be the t rans isomer only,  

1 
Cl2H88rNO2S, mp 94"; umax (CHC13) 1630 cm- ; Amax (EtOH) 213 and 281 nm ( c  = 17300 and 17600); 

'H-NMR (CDC13) 7.02 (1H,d, J = 15.5 Hz, e thy len i c  H ) .  Before cyc l i sa t i on ,  both the NO2 and C=C of 

18 were reduced i n  one s tep  by treatment w i t h  hydrazine i n  the  presence o f  a i r  i n  r e f l u x i n g  - 

diethylene g lyco l  according t o  (10) .  Compound 19, obtained as a ye l low o i l ,  was p u r i f i e d  by con- 

vers ion t o  i t s  hydroch lor ide  and subsequent l i b e r a t i o n  o f  the  f r e e  base (55% y i e l d ) ;  hmax (EtOH) 

236 and 286 nm ( c  = 15300 and 2450). 

By analogy w i t h  the  formation o f  5, c y c l i s a t i o n  of 19 was accomplished using i t s  N-formyl der iva-  

t i v e  20 prepared from 19 by a c t i o n  of formyl ace t i c  anhydride i n  benzene a t  room temperature (77% 

yield),CI3Hl28?-NOS, mp 155'; umax (CHC13) 1693 cm-l. Compound 2 was obtained i n  78% y i e l d  when 

the reac t i on  was c a r r i e d  ou t  i n  re f l ux ing  mesitylene, C13H11NOS, mp 11E9; vmax (CHC13) 1689, 1683 

1 1 cm- ; hmax (EtOH) 248 nm ( e  = 7200); H-NMR (CDC13) 3.03 (4H,s, CH2 o f  t h e  cen t ra l  r i n g )  6.62 (HI, 
! 

d, J = 5.5Hz) 7.04 (He,d, J = 5.5Hz) 8.47 (213) and 8.80 (113) ( IH, rotamers, H-C-). The free 

m i n e  2 was found t o  be unstable as observed f o r  2-aminothiophene (11) and cou ld  no t  be i so la ted .  

However, N -a l ky la t i on  o f  21 w i t h  3-chloropropyld~imethylamine cou ld  be c a r r i e d  ou t  i n  re f l ux ing  



THF-HPMT f o r  5h on the sodium s a l t  de r i va t i ve  prepared from 2 beforehand in w i t h  sodium 

methoxide i n  re f l ux ing  THF. A f te r  p u r i f i c a t i o n  by column chromatography ( s i l i c a g e l  H CHC13-MeOH 

75/25) the desired N-dimethylaminopropyl de r i va t i ve  23 was obtained as an o i l ,  i n  61% y i e l d .  I t s  

hydrochlor ide was c r y s t a l l i z e d ,  C17H22N2S, HCl, mp 170" and character ized; hmax (EtOH) 280 nm 

1 
( c  = 7350); H-NMR (CDC13) 2.8 - 3.2 (6H,m, the CH2 o f  the  cent ra l  r ing ,  CH2-NMe2) 2.67 (6H,s, CH3) 

3.83 (2H,t, J = 6Hz, o ther  N-CH2), 

Among the compounds synthesized and examined on the pharmacological t e s t s  f o r  ant idepressant 

a c t i v i t y ,  the unsaturated de r i va t i ve  2 (RU 15687), belonging t o  the  f i r s t  ser ies ,  appeared t o  be 

the most i n t e r e s t i n g .  I n  animal experiments, i t s  pharmacological p r o f i l e  i s  s i m i l a r  t o  t h a t  o f  

imipramine bu t  w i t h  a l esse r  degree o f  acute cardiac t o x i c i t y .  
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