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Abstract - ~ h e r k l  [3+2] intermoleculer cyc loedd i t ion  of n i t r i1 imi "ee t o  

2H-1.3-benzothiazinee (8, 2) gives naw fused t r i c y c l i c  r i n g  systems (2. g). 

1.3-Dipolar c y c l o i d d i t i o n  i s  one of  the most useful methods f o r  the preparetion 

o f  five-membered heterocycles. Numerous p o s e i b i l i t i e a  f o r  v a r i a t i o n  ere sve i l -  

able by chenging the structures of  both the dipole end tho dipolerophi le. N i t r i l -  

iminee ere a long-known end thoroughly investigated clese of 1.3-dipoles. Accaes 

t o ' t h i s  group of  dipole8 can be echisved by (a) treetment 'of hydrezonyl hal ides 

w i th  base2, (k) thermal o r  photochem~ical decompoeition o f  t e t r a ~ o l e e ~ ' ~ ,  (0) 

photolys ie of aydnones5. and (d) thermal e l iminet ion o f  carbon dioxide from 1.3.4- 

-oxediezolin-5-0nbe~.~. I n t e r -  end i n t r e m o l k u l a r  cyc loedd i t ion  of n i t r i l i m i n s a  

has been widely invest igated and i n  many cease hss l e d  t o  the syntheois of e 

v a r i e t y  of i n t e r e s t i n g  'heterocycl ic  compounds, some o f  wliich would be' t e d i o u s  t o  
8 eynthesize by other methods . 

Following our studies of the cycloeddi t ion resctions of 1.3-benzothiarines, we 

now report  t ha t  the resc t ions  of 6.7-dimethoxy-2-1.3-benzothiezine (8)' end i t e  

4-methyl analogue w i t h  hydrazonyl hal ides (;I(-b) give the new engularly- 

-condensed t r iazolobsnzothiezines (p5rk. gb)-h)- The s t ruc tures  and p u r i t y  of the 

new compounde were confirmed by I R .  'H and 13c NMR measurements. 

The moat important I R  date ere es fol lows: Characterist ic n i t r o  bende o f  com- 

pounds 2k.g end gk.g: 1515-1480, 1325-1295 end 840-825 cm-l. respectively. Ester  

bands of compounds 2g.f.a end g~.f,#: 1700-1715 @C=O) end 1270-1245 end 1160- 

-1135 cm", reepect ively (JC-0). JNH end amids-I bends (:&&I) a t  about 3370 and 



1 " e  
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-[wc=N-NR - w=N-w - Rrc=N=NR " " 1  - I 

e:  R - R e  - Ph; X = C1 e: R n Ph; R '  n C02Et; X . C1 

b: R n 4-02NC6H4; R'  - Ph; X D Br f : R - 4-C1C6H4; R '  n C02Et; X - C1 

c: R & 0 2 ~ C 6 ~ 4 ;  R' . ~ - c ~ C ~ H ~ ;  X m B r  g: R - 4-MeC6H4; R'  - C02Et; X n C1 

dr  R n Ph; R. n 4-C1C6~4$ X n C1 h: R n Ph; R. n CONHC6H4; X n C1 

3375 cm-' end 1685  end 1680  cm-I, r e e p e c t i v e l y -  N e t u r d l y ,  e l l  t h e  s p e c t r e  c o n t a i n  

the  bands c h a r a c t e r i s t i c  of methoxy end phenyl  and/or p e r & d i e u b s t i t u t e d  phenyl  

groups, 

The N m  d a t e  e r e  d i s c u s s e d  i n  d e t a i l  eleewhere14. nhe re  we a180 r e p o r t  t h e  con- 
1 format iona l  a n a l y s e s  of t h e s e  compounde. The most impor tan t  H NMR c h a r a c t e r i e t i c s :  

The non-equivalent  p r o t o n s  of t h e  4-methylene group g i v e  an &4 m u l t i p l e t .  w i th  

chemical  s h i f t s  a t  4.05-4.80 end 4-40-5.80 ppm. r e e p e c t i v e l y .  end a c o u p l i n g  con- 

s t a n t s  of 11.5-13.5 Hz. The two s i n g l e t s  methoxy of 3-3H i n t e n e i t y  e r e  i n  t h e  

i n t e r v e l e  3.74-3.97 and 3.23-3.27 (gg-g) o r  3.57-3.89 ppm (zg-b. 59-g). The H - 1 0  

s i g n a l  of compounde gg-b appee r s  et 6.11-6.54 ppm. and t h e  co r respond ing  10-methyl 

s i n g l e t  (3H) of compounde gg-b e t  1.82-2.12 ppm. The H-6 end H-9 s i n g l e t s  can  be . 
found i n  t h e  i n t e r v a l s  6.49-6.89 end 5.93-6.07 (kg-b) o r  6.77-7.30 ppm (spa-i, 
ig-i). The t r i p l e t  and q u a r t e t  (3-7 Hz) of t h e  ce rbe thoxy  group i n  compounde 

2z.f.g end gg.t.8 are i d e n t i f i a b l e  a t  1.36-1.39 end 4.35-4.38 ppm. The m u l t i p l e t e  

of t h e  a romat i c  hydrogens a r e  i d e n t i f i e b l e  i n  e l l  ceeee  w i t h  t h e  expec ted  

n u l t i p l i c i t y  and i n t e n s i t y .  

The s t r o n g  s h i e l d i n g  of H-9 end t h e  0 8  methoxy group i n  compounde gg-!! l e d  U S  t o  

the  c o n c l u s i o n  o f  e d i f f e r e n t  conformat ion f o r  t h e  l e t t e r  compounde r e l a t i v e  t o  
1 the o t h e r s -  From temperature-dependence of t h e  H Nla e p e c t r e .  w e  concluded t h e t  

a l l  compounds u n e u b e t i t u t e d  on 010 (29-b) end t h e  E e r y l - s u b s t i t u t e d  10-methyl. 
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enaloguss (Og-9) occur i n  a r i g i d  conformetion. The 10-methyl-3-carbsthoxy deriva- 

t i v e s  are conformstional ly more f l e x i b l e  systems; where H-9 end the 8-msthoxy sub- 

s t i t u s n t  l i e  close t o  the 1-ery l  r i n g  i n  the preferred conformer- Consequently. 

the hetarorings must be &-enelleted. By taking up t h i s  more s t ra ined etructure 

the molecules avoid the a t e r i c  hindrance of the lo-methyl end 1 - a t y l  groups. This 

conformation i s  a teb i l l zed  probably by a hydrogen-bond. l 3c  M.R spectre gave 

add i t iona l  proof of the structures and poetulated conformations. 14 



EXPERIMENTAL 

The IR spectre were run on e Specord 75 (JEW) g ra t i ng  spectrometer. i n  KBr 

pellets. 'H Nm spectre were recorded at  room temperature i n  COX3 so lu t i on  et  

250-mz. on a,BRUKER W 2 5 0  FT-spectrometer equipped w i t h  a superconducting magnet. 

using l?S es i n t e r n a l  standard. Weep width: 5 kHz, pulee width: 1 )IS ( f l i p  angle 

~ 2 0 ~ ) .  ecqu is i t ion  time: 1.64 s, number o f  ecans: 8. computer memory 16 K. 

d i g i t a l  resol'ution: 0.61 Hz/point. 

~ e n e r a l  vrocedure fo r  synthesis of 2g-h, $8-k: & or  5 (0-01 mol) wae d:ssolved 

i n  benzene. (50 m 1 )  end 0.01 ,mol of f was added. The'mixture wee refluxed, end a 

so lu t i on  of Et3N (0.01 mol) i n  30 m l  benzene was added dropwise, w i t h  e t i r r i n g .  

during 1 h. The c r y s t a l l i n e  Et3N.HCl was removed by f i l t r a t i o n .  the benzene 

so lu t ion  was evaporated and the residue was then c r y s t a l l i z e d  from EtOH t o  obta in  

c rys ta ls  (cf. .Table). 
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