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TRIAZINOBENZOTHIAZINE - A NEW HKI'EKOCYCLIC SYS'I'EM 

VIA A NOVEL CYCLIZATION KEACTION 

John H. Mussei', Susan C. Lewis, :and Reinhold N W .  Bender 

Wyeth-Ayersr Research, Princeton, N. J. 08543~8000, U. S. A.  

Abstracr - The synthesis and X ~ r u y  srrucrare of 9-ch/oro~2,4-dimer1iy1/1 ,3 ,5 lrr i~~in~/2 ,1-~-1 .4~ 

benzorhiazine-1,3(2Xx4U-dione ( 2 )  m e  reponed. A mechanism i.y proposed for ti~eforniarinn of rhir 

novel l~eterocyclic system. 

In the course of our search for pharmacologically active compounds, we discovered a novel heterocyclization. Wc wish 

to repon details of the reacrion and suggest a reaction mechanism. 

When 6-chloro~3,4-dihydro-2H-I,4-benrothiazinone was reacted with a 2- to 4-fold excess of methyl isocyanate and 

triethylamine neat or in DMSO the only isolable product containing the original heterocycle was a 1:2 adduct (48 to 65 5% 

yield) and not the expected 1:l  adduct 1 (Scheme 1). A I:? addition could result in a product having one of several 

structures including 2 through 5 (Figure 1). 

Scheme 1 

Since the structures in Figure 1 could not be easily differentiated by ir and nmr spec t r~scopy,~  an X-ray diffraction was 

carried out on the isolated pmduct (Figure 2);  it confirn~ed the structure as 9-chloro-2,4-dimethy~,3,5]t~azino[2,1-~- 

1,4-benzothiazine-l,3(2f1,4H)-dione 2.2 
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248-250 65 

162-165 61 

248-249 62  

oil 24 

116.119 68 

238-240 90  

158-161 72  

a Elemental analyses were within 0.4% of theoretical d u e ,  6-Chloro-3,4-dihydro-2H-l,bbenrothiarinone 

and 3,4-dihydro-2H-I,4-benzothia~inone were reacted with a 4-fold excess of both isocyanate and 

methylamine in DMSO. 

The above results suggest the following mechanism. First, intermediate 9 (Figure 4) is formed by a stepwise addition of 

2 isocyanates to benz~thiazinone.~ Next the enol of 96 reacts with an additional isocyanate to give the intermediate 1:3 

adduct 10 which is supported by the isolation of 8. [It would appear that when R = CH2CO2Er steric hindrance and 

elemonic factors combine to force reaction but lo hinder ring closure; therefore, 10 reacts with traces of NHzR initially 

present to liberate carbon dioxide and tnore m i n e  (RNHz). The resulting intermediate then ream wirh a founh isocyanate 

to form 8.1 Finally, ring closure of 10 wirh the liberation of carbon dioxide and amine (RNH2) wound give 2. 

In summary, the new [1,3,5]t~azino[2.I-~-1,4-benzothiazine sysiem 2 was synihesired by a novel hecerocycliration. 

Whether intermediates 9 and 10 ,or other intermediates are involved in the formation o f 2  remains to be determined. 



NOTES AN11 REFERENCES 

1.  From elemental nniilysis and mass spectrum the product Imp 2 4 8 - 2 0  T) was ;as,igned molecular fornmla 
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singlets, 3.24, 3.31; n methine singlet 5.15: :in aromatic ABX with a rlwltiplet centered at 7.16 and a doubler at 
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(21, b = 7.786 (2). c = 20.537 (3) A, V =2477 (1) A?, calculated density = I 5 9  g!cc A total of 2251 reflections 

were measured, 1801 obsewed (I ranged from 0.964 to 1.032) on an Enraf-Nonius CAD4 computer controlled 

kappa axis diffmctorneter equipped with Mo radiation. The structure was solved by direct methais approach and 

difference Fourier analysis and refined by full-matrix least-squares techniques. The function R1 = XI1 Fol - IFcIl I 

ZlFo was minimized to give an ""weighted agreement factor of 0.085. 
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Prasad, J. Med. Cliem., 1969, 12. 290. b) F. Eden and F. Meinel, Arch. Pitarm., 1979, 312, 302. 

Received,  23rd October, 1990 


