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Abstract - New heterocyc l ic  r i n g  systems containing s u l f u r  and n i t -  

rogen (2-2) have been synthesized by the react ions of  6.7-dimsthoxy- 

2E-1.3-benzothiazine w i t h  dimathyl acetylenedicerboxylate and other 

dipolarophi les. 

I n  the past 15 years several authors4-' have inves t iga ted 1.4-dipolar 

cyc loaddi t ion react ions between dimethyl acetylenedicerboxylate (OWD) and v a r i -  

oue heterocycles conta in ing the C-N linkage. I n  t h i s  paper we report s i m i l a r  

cyc loaddi t ion react ions o f  6.7-dimethoxy-2~-1,3-benzothiazine (&)', which 

allowed the construct ion o f  new heterocyc l ic  r i n g  systems. 

With OMAD, compound gave e 1:2 adduct (2, 52%. mp 201-202'~) o r  a, 2 : l  

adduct (i, 64%. mp 118-119•‹~). depending on the reac t ion  conditions. We suggest 

tha t  these react ions take place the t r a n s i t i o n  s ta te  g: evidence f o r  t h i s  

i s  the formation of the 1:l:l adduct (5. 68%. mp 194-195•‹~) i n  the presence of 

d i e t h y l  azodicarboxylete i n  ether  solution. With another d ipolarophi le.  such as 

phanyl ieocyanete i n  ether  eolut ion.  the react ion under var ied  condi t ions always 

gave compound 2 (58%, mp 152-154'~) as the i so lab le  product, instead of compound 

Z which would be expected on the basis o f  rhe t r a n s i t i o n  s ta te  g. This f ac t  leads 

t o  the conclusion tha t  process A-g i s  ravers ib le,  and phenyl isocyanate 

ac tua l l y  reacts w i t h  2. Indeed, from the i n t e r a c t i o n  of compound & end phenyl 

isocyanate i n  ether  so lu t ion ,  product 5 could be i so la ted  i n  the same y i e l d  

(57%) as from the reac t ion  i n  the presence of  DMAO. 
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s t r u c t u r e s  2-2 have been conf i rmed by  e lemen ta l  ane lye is .  and I R  and 

'H-NMR measurements (cf. Table). 

1 Table. IR and H-NMR da ta  of compounds 2-5. scan be alternatively 

S C ~ C  band 

'two ove r lapp ing  s i n g l e t s  

d ~ ~ Z  group ne ighbor ing  w i t h  t h e  

,d-anemino n i t r o g e n  

e & ~ 3 ( a t h y l ) :  1.05 (broad)  and 

1.35 ppm (sharp).  2 x t .  (2x3H) 

6 0 ~ ~ ~ :  ~ 4 . 3  ppm, (2x2H) 

fcoa lasced bands 

%arbemoyl ce rbony l  band 

hphenyl groupr 765 end 705 cm-I ( I R )  
1 400-440 Hz, m (5H) ( H-NMR a t  60MHz) 

iamide-~ band 

~ C H ~  group ne ighbor ing  w i t h  the  

amide n i t r o g e n  
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r 'H-MMR chemical s h i f t s  i n  C 0 C l 3  s o l u t i o n  (sTMS- 0 ppm) I 
SSCH~N group SH-4 SH-5 ZH-8 

SOMe 
8(3H) &A 6B  h B ( H z )  A6A8 :(lH) s ( l H )  s ( l H )  - 

3.60 3.75 
3 3.80 3.85 = 4.90 4.60 11 0.30 5.50 6.70' 6.65' 

3.87 3.90 

1 Primary evidence f o r  s t r u c t u r e  p3 i s  a f fo rded  by the H-NMR spectrum. 

which shows t he  s i g n a l s  o f  s i x  methoxy groups and methylene group ( i n  Poe. 2 ) ,  

as w e l l  as three s i n g l e t s  o f  1 H i n t e n s i t y .  corresponding t o  protons i n  p o s i t i o n  

4.5 and 8. 

The ext remely  sma l l  chemical s h i f t  of one o f  the methoxy s i g n a l s  i n  

compounds 3. 4 and 5 i s  noteworthy (3.60. 3.50 and 3.30 ppm, respec t i ve ly ) .  I n  

the case o f  2 t h i s  s i g n a l  i s  due t o  the C-12 carbomethoxy group. whose protons 

a re  sh ie lded  by the benzene r i ng .  For s i m i l a r  reasone the C-lo methoxy p ro tons  

of compound 4 a re  a l s o  s t r o n g l y  sh ie lded,  e ince  i n  t he  most probable 

conformations they e re  s i t u a t e d  above the benzene r i n g  E. The same e f f e c t  i s  

found f o r  the methy l  t r i p l e t  o f  one of the ethoxy groups (C-12) i n  compound 5. 
Th i s  t r i p l e t  appears a t  1.05 ppm w i t h  an u p f i e l d  s h i f t  of  0.3 ppm. and t he re  i s  

a  l i n e  broadening due t o  s t e r i c a l l y  h indered ro ta t ion .  The C-6 methoxy group i n  

compound 5 i s  even more sh ie lded  (3.30 ppm) because of t he  an iso t ropy  from t he  

C-12 phenyl  group. 

The s t ronger  s h i e l d i n g  o f  H-5 i n  compound 2 i s  exp la ined by the 

an iso t ropy  o f  t he  carbonyl  group. No such e f f s c t  i s  found i n  2 .  and i n  the case 

o f  compound 2 i t  i s  compensated by t he  opposi te  e f f s c t  of t he  neighboring, 

coplanar  ni t rogen. On the o the r  hand, the analogous a n i s o t r o p i c  e f f e c t  of the 

C-12 phenyl  r i n g  i n  compound g g ives  r i s e  t o  a  much g rea te r  increase o f  

sh ie ld ing:  compared w i t h  compound 2, the u p f i s l d  s h i f t  i s  0.3 ppm f o r  2 and 

0.8 ppm. f o r  5. 



I t  i s  wor th  ment ion ing t h a t  i n  compound g t h e  chemica l  s h i f t  

d i f f e r e n c e  of b o t h  r ing-methylene p r o t o n  p a i r s  i s  ebout t r e b l e d  as compared 

w i t h  the  o t h e r  th ree  ceees. The e x p l a n a t i o n  i s  t h a t  the  H-2= end H-2'8 atoms 

e r e  cop lanar  w i t h  the  benzene r i n g  E and the  ca rbony l  group, r e s p e c t i v e l y .  

r e s u l t i n g  i n  e cons ide rab le  d o w n f i e l d  s h i f t .  

F i n a l l y ,  we note  t h e t  s i g n a l s  o f  t he  two r ing-methylene groups i n  

compound + have been assigned on the  assumption t h e t  the  chemica l  s h i f t  of t he  

C-2 p ro tons  muet be g r e a t e r  then  t h a t  o f  the C-2' methylene pro tons,  owing t o  

the  nearness o f  the  enemine group hav ing  - & e f f e c t .  

A l l  these spec t roscop ic  c h a r a c t e r i s t i c s ,  b e a r i n g  on t h e  e t e r i c  

c o n s t i t u t i o n  o f  the  molecules examined, f u r n i s h  p r o o f o f  the  propoeed s t ruc tu res .  

Re la ted  r e a c t i o n s  of the  4-methyl end 4-phenyl  d e r i v a t i v e s  o f  

compound 1 w i l l  be r e p o r t e d  i n  a for thcoming peper. 
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