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Abst rac t  - The in t ramolecu lar  c y c l i z a t i o n  o f  3-amino-3-(2-thienyl) p rop ion ic  

ac id  t o  6-amino-5.6-dihydrocyclooenta[b] thiophene was achieved by F r i ede l -  

Craf ts reac t i on .  

During the course of our  work on the synthes is  o f  new th iophen ic  compounds we have recen t l y  
1 described the synthesis o f  4-amino-4.5-dihydrocyclopenta[b]thiophen-&one de r i va t i ves  and 

2  
t h e i r  a b i l i t y  t o  g ive  a z i r i d i n o  compounds w i t h  p o t e n t i a l  DNA a l k y l a t i n g  proper t ies  . We wish 

t o  descr ibe here in  the  q u i t e  d i f f e r e n t  synthesis of the  isomeric s t ruc tures  : 6-amino-4.5- 

dihydrocyclopenta[b]thiophen-4-one der i va t i ves .  

Treatment o f  3-amino-3-(3-thieny1)propionic ac id  i w i t h  a  mix ture  o f  b o i l i n g  t r i f l u o r o a c e t i c  

ac id  and anhydride gave i n  one step the trifluoraacetaminopentanone 1. 

1 CHCH,COOH - 
I 

NHz NHCOCF, 

When the same reac t i on  i s  conducted s t a r t i n g  w i t h  3-amino-3-(2-thieny1)propionic ac id  3, obtained 

from 2-thenaldehyde using the method o f  ~ o d i o n o v ~ ,  i t  a f fo rds  on l y  i n  poor y i e l d  the  unstable 

N-protected mixed anhydride 4, whose s t ruc tu re  i s  deductedf romi ts  i rspect rum.  Treatmenr of the  

l a t t e r  w i t h  aqueous sodiumhydrogen carbonate s o l u t i o n  fo l lowed by a c i d i c  t reatment gives 

the N-protected ac id  5. However t h i s  one i s  b e t t e r  obtained i n  50% y i e l d  by acy la t i on  of thc  

amino-acid 3 w i t h  t r i f l u o r o a c e t i c  anhydride i n  e the r  a t  room temperature. 

This lack  of r e a c t i v i t y  of the p o s i t i c n  3  of the  thiophane r i n g  prompts us t o  i nves t i ga te  a  

Fr iede l -Cra f ts  c y c l i z a t i o n  v i a  the ac id  ch lo r i de  6 adapt ing the method described by Lorac'h i n  
4 - 

the prepara t ion  of some cyclopentathiophewnes . 
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The ac id  ch lo r i de  5 i s  obtained from 5 . i n  95% y i e l d  by  treatment w i t h  t h i o n y l  ch lo r i de  i n  - 
re f l ux ing  benzene. A f t e r  evaporat ion o f  the excess o f  reagent, the crude ac id  ch lo r i de  i s  

thoroughly washed w i t h  petroleum e the r  and d isso lved i n  carbon d i s u l f i d e  i n  presence of a l u -  

minium ch lor ide .  The Fr iede l -Cra f ts  reac t i on  i s  run dur ing  6  h  a t  r e f l u x i n g  temperature, 

and the r e s u l t i n g  mix ture  i s  worked up i n  a  c l ass i ca l  manner t o  g ive  1 i n  23% y i e l d .  

A l l  attempts of c y c l i z a t i o n  have showed t h a t  t h i s  reac t i on  undergoes on l y  i n  carbon d i su l f i de ,  

us ing benzene o r  to luene gives thienylpropiophenone de r i va t i ves  wh i l e  re thy lene ch lo r i de  does 

no t  permi t  the reac t i on .  

Hydro lys is  o f  the  N-pro tec t ing  t r i f l u o r o a c e t y l  group can be conducted i n  a l k a l i n e  o r  a c i d i c  

medium. The unstable 6-aminoketone 8 i s  obtained i n  b o i l i n g  N sodium hydroxide s o l u t i o n  a f t e r  

e x t r a c t i o n  w i t h  chloroform. The ammonium ch lo r i de  9 can be obtained e i t h e r  by  treatment of 8 
w i t h  hydroch lor ic  ac id  i n  anhydrous e the r  o r  by hyd ro l ys i s  of 1 i n  b o i l i n g  6N aqueous hydro- 

c h l o r i c  acid.  

Fur ther ,  hydrogenation of the  ketone L by sodium borohydr ide i n  methanol a t  room temperature 

gives 'a m ~ x t u r e  o f  epimerics a lcoho ls  ( c i s )  and ( t r ans )  i n  10% and 90% y i e l d  respec t i -  
ve ly .  

Furthermore the complete reduct ion  i s  achieved by reduct ion  o f g  w i t h  stannous ch lo r i de  i n  

r e f l u x i n g  aqueous hydroch lor ic  ac id  t o  g ive  the amine 11 as an unstable o i l .  

The l a t t e r ,  by exposure t o  a i r ,  conducts q u i c k l y  by reac t i on  w i t h  ambient carbon d iox ide a t  

room temperature t o  i t s  own carbamate 12. This s a l t  i s  s tab le  and generates 2 i n  s o l u t i o n  a t  

room temperature. 

Fur ther  studies concerning these and r e l a t e d  compounds are i n  progress 

EXPERIMENTAL 

General notes 

Mel t ing  po in t s  are uncorrected. A l l  new compounds gave sa t i s fac to ry  microanalysis.  Ir spectra 

were recorded on a  Perk in  Elmer 257 G spectometer and on ly  noteworthy absorpt ions (cm'l) are 

l i s t e d .  Nmr spectra were recorded i n  DMSO-d6 o r  CDCl3with TMS as i n t e r n a t i o n a l  standard on a 

Jeol FX 200 soectrometer. 

3-Trif luoroacetylamino-3-(2-thienyl )prop ion ic  Acid 5 

T r i f l u o r o a c e t i c  anhydride (20 ml )  i s  added t o  a  suspension of 3-amino-3-(2-thieny1)propionic 

ac id  1 ( 1 7 g ,  0.lrnole) i n  e the r  (200ml). The r e s u l t i n g  s o l u t i o n  i s  s t i r r e d  a t  room temperature 

f o r  30 min . The so lvent  and the excess o f  reagent are then removed under reduced pressure.  

The whi te  s o l i d  residue i s  r e c r y s t a l l i z e d  from e the r  ( 3 . 5 9 ,  50%); mp 160°c; i r  (KBr) v max. 

NH: 3300 cm-l, OH: 3200-2350 cm-l, CO: 1730 cam'; nmr (OMSO) 6 ppm 9.97 (1H.d.NH). 7.38 (lH.dd, 

H5), 6.97 (2H,m,H3-H4), 5.47 (lH,q,CH), 2.95 (2H.d,CH2). 

Anal. Calc. f o r  C9H8N03SFj : C,40.45; H,3.02; N,5.24; 5.12.00. Found : C.40.53; H.3.12; N.5.17; 

5-11.94. 



3-Trifluoroacetylamino-3-(2-thieny1)propionic Acid Chlor ide 5 

A so lu t i on  o f  3- trifluoroacetylamino-3-(2-thieny1)propionic ac id  5 (13.59, 0.05mole) and 

th iony l  ch lo r i de  (20 ml)  i n  benzene (200ml) i s  re f l uxed  fo r  30 min . The so lvent  and the 

excess of reagent are then removed under reduced pressure. The whi te  s o l i d  obtained i s  washed 

w i t h  petroleum ether ,  f i 4 t e r e d  and d r i ed  (13.69. 95%); mp 64'c (crude); ir (KBr) v max. NH: 

3280 cm-l, CO: 1785 and 1700 cm-'. 

A suspension of compound 6 (8.59, 0.03mole) and aluminum ch lo r i de  (89, 0.06mole) i n  carbon 

d i su l f i de  (500ml) i s  re f luxed f o r  6 h . The solvent i s  then removed under reduced pressure. 

The residue i s  dissolved i n  e the r  (200ml) and the so lu t i on  i s  s t i r r e d  a t  roomtemperature f o r  

10 m in '  w i t h  6 N aqueous hydroch lor ic  ac id  so lu t i on .  The organic l a y e r  i s  separated and 

washed tw ice  w i t h  a saturated sodiumhydroqen carbonate s o l u t i o n  (lOOmlxZ), d r i e d  over rnagne- 

sium Sul fa te  and the solvent i s  removed under reduced pressure. The whi te  s o l i d  obtained i s  

r e c r y s t a l l i z e d  from e the r  (1.79, 23%) ; mp 1 5 7 " ~ ;  i r  (KBr) v max. NH: 3270 cm-l, CO: 1700 cm-l; 

nmr (OMSO) 6 ppm 10.0 '(lH,s,NH), 7.78 (lH,d,H2), 7.15 (IH,d,H3), 5.55 (lH,m,H6), 3.37 (lH,dd,HS), 

2.98 (lH,dd,HS). 

Anal. Calc. f o r  C9H6N02SF3 : C.43.38; H.2.43; 5,12.86; F,22.87. Found : C.43.31; H,2.63; S,12.63; 

F.22.78. I 

A s o l u t i o n  of compound 7 ( 2 . 5 g ,  0.Olmole) i n  N aqueous sodium hydroxide So lu t ion  (50ml) i s  re f l uxed  

f o r  30 min . The s o l u t i o n  i s  then saturated w i t h  sodium ch lo r i de  and ex t rac ted tw ice  w i t h  

chloroform (200ml x 2) .  The organic l aye r  separated i s  d r i e d  over magnesium su l f a te  and the 

solvent i s  removed under reduced pressure t o  ob ta in  an o i l y  residue (0.5g. 32%); i r  (KBr) v max. 

NH2 : 3350 cm-' and 3280 cm-l, CO : 1700 cm-l. 

4-0xo-4,5-dihydro-6H-cyclopenta[b]thiophen-6-amonium Chlor ide  2 

Method a 

Hydrochlor ic ac id  i s  bubbledat room temperature dur ing  1 min i n t o  a s o l u t i o n  of compound 8 
(1.59, 0.Olmole) i n  anhydrous e the r  (100ml). The p r e c i p i t a t e  S o l i d  i s  f i l t e r e d ,  washed w i t h  

ether.  d r i ed  and r e c r y s t a l l i z e d  from isopropanol (1.85g. 98%); mp ,260'~; i r  (KBr) v max. NH 3 '  +. 
3100-2750 cm-l, CO : 1700 cm-l; nmr (OMSO) i ppm 8.64 (~H,~,NH;); 7.79 (lH,d,H2); 7.14 (1H,d,H3)r 

4.97 (1H,m,H6); 3.36 (lH,dd,H5); 2.84 (It!,dd,ll5). 

Anal. Calc. f o r  C7H8NOSC1 : C.44.33; H,4.25; N,7.39; 5,16.90. Found : C,44.16; H,4.29; N,7.50; 

S,16.78. 
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Compound l ( 2 . 5 9 ,  0.Olmole) i s  dissolved i n  a 6 N aqueous hydroch lor ic  ac id  s o l u t i o n  (50ml). 

The s o l u t i o n  i s  then re f luxed f o r  30 min . and evaporated t o  dryness. The whi te  s o l i d  ob- 

t a i ned  i s  r e c r y s t a l l i z e d  as above (1.5Rg.83%). 

Sodium borohydride (1.529, 0.04mole) i s  added t o  a s o l u t i o n  of compound l ( 2 . 5 9 ,  0.Olmole) i n  

methanol (50ml). The r e s u l t i n g  mix ture  i s  s t i r r e d  a t  room temperature f o r  1 h . The so lvent  

i s  then removed under reduced pressure and the residue i s  d isso lved i n  water (ZOml). This 

s o l u t i o n  i s  then ex t rac ted tw ice  w i t h  e the r  (200ml x 2).  the  organic l a y e r  i s  d r i ed  over 

magnesium su l f a te  and the so lvent  i s  removed under reduced pressure. The whi te  s o l i d  obtained 

( m i x t u k  of c i s  (10%) and t rans  (90%) e p i m r s )  i s  r e c r y s t a l l i z e d  from ether.  The f i r s t  crop 

of c r y s t a l l i z a t i o n  gives the t rans  epimer (1.89, 82%); mp 15ZPc; ir (KBr) v max. OH : 3270 cm-l, 

CO : 1700 cm-l; nmr (CDCl,) 6 ppm 7.42 (lH,d,HL), 6.99 (1H,d,H3), 6.46 (lH,m,NH), 5.64 (lH,m,H4), 

5.34 (lH,M,H6), 2.91 (lH.ddd,HS), 2.71 (lH,ddd,HS), 1.74 (lH,m,OH). 

Anal. Calc. f o r  C9H8N02SF3 : C, 43.03; H,3.21; N.5.58; F,22.69. Found : C, 42.85; H,3.35; N.5.59; 

F,22.37. 

p e l 1  and i t s  Own Carbamate 2 

~ompoind 10 ( l . l g ,  0.005mole) i s  dissolved i n  a s o l u t i o n  o f  a c e t i c  ac id  (15ml) and hydroch lor ic  

ac id  (8ml). Stannous ch lo r i de  (39) i s  then added and the reac t i on  mix ture  i s  s t i r r e d  a t  r o m  

temperature overn ight .  Water (100ml) i s  then added. The r e s u l t i n g  s o l u t i o n  i s  a l k a l i n i z e d  w i t h  

sodium hydroxide ( p e l l e t s ,  59) and ex t rac ted  tw ice  w i t h  e the r  (200ml x 2).  The organic layep i s  

d r i e d  over magnesium su l f a te  and the so lvent  i s  removed under reduced pressure. The residue i s  an 

unstable a i l  which by exposure t o  a i r  gives very  q u i c k l y  i t s  own carbarnate 12 (0.69, 37%); mp 
1- 1 0 5 " ~ ;  i r  (KBr) v max. NH : 3330 cm-l. N H ~ :  3100-2750 CO : 1625 cm- ; nmr (CDC13) 6 ppm 

7.26 (lH,d,HL); 6.78 (1H,d,H3); 4.52 (1H,m,H6); 2.84 (2H,m,H4); 2.69 (lH,m,H5), 2.14 (3H,m, H5-NH2) 

Anal. Calc. f o r  C15H18N202S2 : C'55.82; H,5.58; N,8.68; 8.19.85. Found : C,55.77; H,5.43; N3.71; 

S,19.68. 
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