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8-SULTAMS II: SYNTHESIS OF TRI- ,  TETRA-  AND PENTAMETHYLENE- 

1,2-THIAZETIDINE 1,1 -DIOXIDES 

Hans-Har twig  Otto* and P e t e r  Schwenkkraus 

P h a r m a z e u t i s c h e s  Inst i tut ,  Lehrs tuh l  P h a r m a z e u t i s c h e  Chemie,  

Alber t -Ludwigs-Univers i t~ i t ,  D-78oo F re ibu rg ,  Germany 

Abs t rac t :  The unsubst i tuted pa ren t  s t ruc tu re  of sulfone analogs of penici l l in  

and its h igher  homologs a re  obtained by base  p romoted  cycl izat ion of cyclic 

8 -amino-e th  anes ulf ony 1 ch lor ides•  

Chemical  react iv i ty  and molecular  geomet ry  are  two fundamental  f ac to r s  con= 

t r ibut ing to the an t imicrobia l  potency of B-laetam ant ibiot ics .  Substitution of the 
1 

carbonyl  group of the 8-1actam ring by sulfone group r e su l t s  in 8 - su l t ams  

which are  s o m e t i m e s  m o r e  reac t ive  than co r r e spond ing  B- lac tams .  The syn= 

thes i s  of biologically not active sulfone analog of penici l l in  is recent ly  pub= 
• 2 

l ished by Koller  et al. . This p romp t s  us to r epor t  in this communicat ion  on 

the syn thes i s  of the pa ren t  s t ruc tu re  3 of sulfone analog penici l l in  and of its 
= 

higher  homologs 6 and 9. 

(S) -2 -Pyr ro l id iny lmethane th io l  (1) was p r ep a red  f r o m  (S)-proline by reduct ion 

with LiA1H4, brominat ion with P B r 3 / H B r  and reac t ion  with th iourea  3 ' 4 .  

T rea tmen t  of its hydrochlor ide  with an e x c e s s  of chlor ine  in ca rbon  t e t r a c h l o r i d e /  

e t h a n o l / w a t e r  gave r i s e  to a high yield  ( 84% ) of c rys ta l l ine  (S)-2-pyrro l id i=  

nylmethanesulfonyl  chlor ide  hydrochlor ide  (2) ( m . p .  126°C, acetone ). The 

s t ruc tu re  of 2 was ass igned  on the bas i s  of its s p ec t r a l  data as wel l  as by its 

cycl izat ion with ammonia  in ch lo ro fo rm at O°C producing c rys t a l l ine  (S ) -2 ,3 -  
o 

t r i m e t h y l e n e - 1 , 2 - t h i a z e t i d i n e  1 ,1-d ioxide  (3) ( m . p .  56 C, carbon te t rachlo= 

r ide  ) in 6o% yield.  The s t ruc tu r e  of this  ma te r i a l  was unambiguously conf i rmed 

by hydro lys is  to the pa ren t  sulfonic acid and by its e l emen ta ry  analys is  and 

spec t roscop ic  data ~ . 

Reaction of (R, S) -2-p iper idy lmethane th io l  (4) 4 with chlor ine  under s i m i l a r  

condit ions gave the c rys ta l l ine  (R, S) -2-p iper idy lmethanesu l fonyl  chlor ide  
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hydrochlor ide (5) ( m .p .  134-135°C, acetone; yield 98% ). Trea tment  of 5 with 

ammonia  in ch loroform resul ted  in format ion  of the expected (R, S ) -2 ,3 - t e t r a=  

m e t h y l e n e - l ,  2- thiazet idine 1 ,1-dioxide  (6) ( m . p .  57°C, carbon te t rach lor ide  )5 

in 82% yield .  We also p repared  (R,S)-2-perhydroazepinylmethaneth io l  (7) ( m . p .  

6o°C, subl. ; yield 63% ) f rom (R, S)-2-perhydroazepinylmethanol  6 in th ree  steps 

by a s imi l a r  p rocedure  as used for  the synthesis  of 1. It was converted into the 
= 

parent  sulfonyl chloride hydrochlor ide  8_ ( m .p .  121°C, acetone; yield 83% ) which 

could be cyc l i s ized  in ch loroform with ammonia  at O°C yielding (R, S ) -2 ,3 -  

pen tamethy lene-1 ,2- th iaze t id ine  1 ,1-dioxide  (9) 5 ( m.p .  49-5o°C,  carbon tetra= 

chloride;  yield 76% ) as co lour less  c rys t a l s .  

~ _ ~ : H 2  S H H2 .CH2SO2 C I ~ S O 2  
('2\~ , , H CI- 

H 
1 2 3 
= = = 

CH2SH ~ ~'CH 2SO2 El 

n=l 4 5 6 
= ---- = 

n=2 7 8 9 
= = --.7. 
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