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Abstract -The synthes iso f  3b,4,4a,5-tetrahydrothiem[?',3' :5,4]cyclopenta[2,3-b]- 

a z i r i d i n e  de r i va t i ves  i s  described. The i r  s t a b i l i t y  i s  studied. 

I n  Cont inuat ion of our work on the synthesis of new thiophenic compounds1, we wish t o  descr ibe 

here in  the  f i r s t  r e s u l t s  about the o r i g i n a l  synthesis and the study of the  s t a b i l i t y  o f  po ten t i a l  
2 DNA a l k y l a t i n g  az i r i d i nes ,  i n  r e l a t i o n  w i t h  mitomycin a c t i v i t y  . 

We have recen t l y  descr ibed the c y c l i s a t i o n  of 3-amino-3-(-3 t h i e n y l )  p rop ion i c  ac id  t o  4-amino-4,5- 
3 dihydrocyclopenta[b]thiophen-6-one . Halogenation of t h i s  l a t t e r  i s  the  f i r s t  s tep  o f  the a z i r i d i n e  

synthesis.  Bromination, w i t h  one equ iva lent  o f  bromine i n  chlorofonn, conducts s e l e c t i v e l y  t o  a mono- 

bromo capound. Nmr data c o n f i m  the t rans s t ruc tu re  2. When the reac t i on  i s  run w i t h  an excess of 

bromine, dibromo compound 2 i s  obtained. 

Ch lo r i na t i on  o f  1, w i t h  ch lo r i ne  i n  chloroform a t  room temperature, a f fo rds  a m ix tu re  of ch loro  c m -  

pounds. Nmr data  of the  major compound reveal  the c i s  structure 4. When c h l o r i n a t i o n  i s  conducted a t  

r e f l ux  temperature, i t  gives the d i ch lo ro  compound 5. 
Obtent ion of d i f f e r e n t  epimers dur ing t h e  course of halogenations prompts us t o  i nves t i ga te  these 

react ions  by CG/MS coupl ing.  Bromination i s  q u i t e  simple : se lec t ive  obtent ion  o f  t r ans  compound 2, 
fo l lowed by d i s u b s t i t u t i o n  i n  presence of an excess of bromine t o  g i v e  2. Ch lo r i na t i on  i s  more com- 

p lex .  Fo l lowing the course o f  the reac t i on ,  by  CGIMS coupling, shows t h a t  the  r e a c t i o n  mixture, a t  

the  beginning, i s  made up of s t a r t i n g  ma te r i a l  1, c i s  and trans monochloro capounds Q and 5 and d i -  

ch lo ro  capound 5. Af te r  30 min o f  reac t ion ,  c i s  ch lo ro  compound 4 p rec ip i t a tes .  I t  i s  i s o l a t e d  by 

f i l t r a t i o n  and then the f i l t r a t e  i s  composed by c i s  ch loro  compound 4 and d i c h l o r o  capound 5, w i th -  

ou t  t r ans  ch lo ro  compound 5. 
Heating Of t h i s  f i l t r a t e  a t  r e f l u x  temperature leads t o  the disappearance of 4 i n  favour of d i c h l o r o  

compound 6 .  Th is  c l e a r l y  i nd i ca tes  t h a t  ch lo r i na t i on  process by fo rmat ion  o f  a t r ans  ch lo ro  capound, 

fo l lowed by ep imer isa t ion  i n t o  a c i s  form, due t o  the keto-enolic tautwnerism. Th is  phenaenon i s  no t  

observed w i t h  branine probably because o f  the s t e r i c  hindrance of the  b r a i n e  atom. 



Treatment of t rans b r m o  canpound 2, wi th  sodium carbonate i n  acetone y i e l d s  to, t r i f l u r o a c e t y l -  

az i r id ine - 7. Unexpected cyc l i sa t i on  i n t o  1 i s  a l so  obtained when c i s  monochloro cmpound 4 i s  

treated i n  the same condit ions. I n  a s i m i l a r  manner as above, we have followed the course of t h i s  

cyc l isat ion react ion by CG/MS coupling. Results show a reverse epimerisat ion frm the c i s  t o  the  

trans form i n  a l ka l i ne  medium. Trans monochloro canpound I, generated i n  s i t u ,  was able t o  undergo 

a rear nucleophi l  i c  at tack. 

Further, t reament  o f  1 by N-hydrochloric ac id  a f fords se lec t i ve l y  c i s  hydroxytrif luoroacetamide 8, 
whose s t ructure i s  c l e a r l y  establ ished by nmr data. The synthesis o f  c i s  epimer 8 can be explained 

as above : f i r s t  formation of intermediate t rans conpound 9,  which undergoes a t rans-c is  epimerisa- 

t i o n  i n  ac id i c  medium. This i s  supported by ir and nmr study o f  a mixture o f  5 and 9 canpounds, ob- 

tained frm taking a t  the beginning of the react ion. Furthermore, treatment o f  8 by sodium carbona- 

t e  i n  refluxed acetone gives a z i r i d i n e  1. This sequence confirms reverse c is - t rans epimerisat ion i n  

alkal ine medium as y e t  observed i n  the case o f  ch loro compound 4. 

On the o ther  hand, ac id i c  hydro lys is  o f  hydroxy compound 5, by aqueous N-hydrochloric ac id  so lu t ion,  

gives c i s  hydroxymonium ch lo r ide  which i s  a lso obtained by treatment o f  1 w i t h  hydrochlor ic 

acid i n  chloroform. I n  t h i s  l a t t e r  react ion, the unstable intermediate t rans cmpound 11 i s  iso la ted.  

Structure o f  t h i s  rearranged conpound i s  supported by ir and nmr spectral  data. Compound 11 i s  q u i t e  

unstable and, exposure t o  a i r ,  gives, i n  a few hours, canpound 10. Treatment o f  1 w i t h  hydrochlor ic 

acid, i n  anhydrous p r o t i c  solvent (ethanol)  does not  produce the cleavage of the a z i r i d i n e  r i n g  bu t  

OnlylBads t o  the hydro lys is  of t r i f l u o r o a c e t y l  group, g i v ing  the az i r i d in ium ch lo r ide  g. This d i f fe-  

rence of r e a c t i v i t y  i n  p r o t i c  o r  ap ro t i c  solvents i s  cu r ren t l y  under invest igat ion.  I n  a l ka l i ne  medium, 

az i r id ine 1 i s  stable. Hydrogenation o f  1, w i t h  sodium borohydride i n  methanol, gives the hydroxyazi- 

r i d ine  13 (mixture of epimers) which i s  very s tab le  i n  ac id i c  o r  a l ka l i ne  medium. This s t a b i l i t y  con- 

firms the important con t r i bu t i on  o f  the keto-enolic tautanerism i n  the r e a c t i v i t y  of a z i r i d i n e  1. 
Further react ions, concerning these compounds and appl icat ions t o  the synthesis of y e t  unknown corres- 

ponding indanoaziridines4, are i n  progress. 
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Ir and Nmr Parameters 

Solvent 

3280 (NH) 8.11(d,H2) ; 7.23(d,H3) ; 
1700 (C.0) 6.77(broad, NH) ; 5.80(dd,H4) ; 

5.08(d.H5) 

8.12(d,H2) ; 7.16(d,H3) ; 
6.9O( broad, NH) ; 5.47(dd,H4) ; 

4.72(d,H5) 

3240(NH) 8.16(d,H2) ; 7.11(d,H3) ; 
172O(C=O) I 6.80(broad, NH) ; 6.Ol(d,H4) 

348O(OHl 9.44(d.hH) ; 8,30(a,n2)  ; 
3300(NH) 7.23id.H3) ; 6.22(broad, OH) ; 
1700(C=O) 5.50(da.H41 ; 4.71(dd,H51 

3280(0H) 8.43(brOad,NH +) ; 8.39(d,H2) ; 
1675(C=0) 7.41(d,H3) ; ?.0l(broad, OH) ; 

4.80(m,H4and H5) 
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