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Abstract: Intramolecular nucleophilic substitution of chlorine in 2-chlcco-3-(alkaneenlfonylami- 
no)pyridin~ furnishes N-alkyl-l,3-dihydroisothiazolo[4,3-b]pyridine 2,2-dioxides (pyridosultams, 
8), which madergo thermal extrusion of SOz giving heteroanalogues of aza-ortho-xylylones 9. These 
reactive 1-azadienes enter [4+2] cycleaddition with dienophilcs leading to tettahyd- 
ro[1,5]naphthyridines 11. With an exoess of dienophile (N-phenylmaleimide) pyridoazocine 
derivatives 12 and 13 being 2:1 adducts arc f~med. © 1997 Elsevier Science Ltd. 

Ortho-qtfino~aethanes (ortho-xylylenes) reactive clienes have found numerous applications in organic 

synthesis, particularly for the construction of  condensed carbocyclic systems) "3 In recent years also numerous 

examples of  applications of  hereroanalogues of  ortho-xylylenes as building blocks for the synthesis of  

heterocycles have been desert"ned. + The aza-analogues of  ortho-qubaodhnethanes, aza-ortho-xylylenes (6- 

methylene-2,4-cyclohexadien-l-imines, 1), potential building blocks for the synthesis of  fused heterocycles, 

are still less known and used in organic synthesis. 5'6 To our knowledge there ate only three reports dealing 

with the generation and transformations ofheteroanalogues ofaza-ortho-xylylenes. Storr et al. have described 

intramolecular reactions of  pyridine analogues of  aza-ortho-xylylene 2 generated via 1,4-elimination of  water 

from 4-amino-3-(bydroxymethyl)pyridine derivatives by flash vacuum pyrolysis at 600-800 °C. 7 Cumulated 

aza-ortho-xylylene 3 was generated via 1,5-elimirLation ofbydrogen chloride from imidochloride derived from 

4-amino-3-methylpyridine and cyclized to 2-phenyl-5-a~indole. 8 In mild conditions proceeded 1,4- 

elimination of  hydrogen fluoride from 3-amino-4-(trifluoromethyl)quinoline led to heteroxylylene 4, an 

intermediate for synthesis of  condensed heterocycles in reaction with ketone enolates. 9 

1 2 3 Ph 4 

Recently we have developed the method of  generation of  aza-ortho-xylylenes via thermal extrusion of  

SO2 from 2,1-henzisothiazoline 2,2-dioxides. 5 These aza-ortho-xylylenes entered Diels-Alder reaction with 

dienophiles or underwent [1,5]-bydrogen shift leading to ortho-vinylaniline derivatives. 6 
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In this paper we would like to present the prefirah~y results of  our studies on the generation of 

pyrido analogues of  aza-ortho-xylylenes generated from previously unknown N-alkyl-l,3-dihydroisothiazo- 

lo[4,3-b]pyridine 2,2-dioxides (pyridosultams, 8). These pyridosultams $ are readily access~le from 2-chloro- 

3-aminopyridine (5) which treated with methanes~onyl chloride or ~-tolunenesulfonyl chloride in the 

presence of triethylamine in dichloromethane gives corresponding sulfonamides 6. Alkylation of 6 with alkyl 

halides (methyl iodide, n-propyl iodide, 1-bromo-4-pentene) in the presence of  solid I~CO3 in DMF leads to 

N-alkyl derivatives 7. Compounds 7 in the presence of t-BuOK (for R = H) or powdered NaOH (for R= Ph) 

in dimethylsulfoxide undergo intramolecular nucleophilic substitution of chlorine giving expected sultams 8 in 
good yields. 

R I R I H 
I I / 
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= =- SO~, 

"N- "CI "N" "CI "N" "CI 
R 

6 6, R= H, Ph 7 8 

7a, 8a: R= H, R TM Me 
7b, 8b: R= H, R TM n-C3H ? 
7c, 8c: R= H, R TM (CH=)3CH=CH 2 
7d, 8d: R= Ph, R TM Me 

i: RCH=SO=CI/Et3NICH=CI=/RT; ii: R~-X/KzCO3/DMF; iii: t-BuOK (for 7a-c) or NaOH (for 7d)/DMSO/RT 

When the sultam 8a was heated with 3 eqiuv, of  N-phenylmaleimide (NPMI, 10) in refluxing 1,2,4- 

trichlorobenzene (215°C, 0.5 hr) extrusion of SO2 occured and the resulting intermediate pyrido~a~ylylene 

9a entered Diels-Alder reaction leading to teuahydro[1,5]naphthyridine derivative 11a in 54% yield) ° 
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R~ R ~ N-Ph 1 
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0 2 ~ = N-Ph 12a,b 

R R R O R' O ~ s ' P h  
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N - ~  13a,b ~r'N'ph 

14a,b ~1 

Besides of  the expected cycloadduct l l a  two additional products 12a and 13a were isolated in 18% 

yield. Molecular mass of  the products 12a and 13a corresponded to the reaction of  two molecules of  N'PMI 
with one molecule of  xylylene 9a. GC MS analysis of  the crude reaction mixture has also revealed formation 
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of  dime6zation product 14a of  xylylene 9a." The reaction of  sultana lib proceeded s i ~ r l y  and the 

cycloadduct l l b  was obtained in 71% yiekL Intramolecular cycloaddition of  xylylene 15 8emnted in analo- 

gons conditions from 1-(4-pentenyl)suitam k proceeded smoothly and the condemed tetrahyd- 

ro[1,5]naphthyrldine 16 was formed in 51% yield) ° The extrusion of  SO2 from 3-phenylsultam 8(! occured at 

much lower t ~ .  In refluxing toluene it was complete in 1 hr, however the yield of  cycloadditon 

product l i d  was only 23%, and large amounts of  tars were produced. 

1 
8c  15  16  

The formation of products 12b and 13b from sultam $b was studied in more details. When the 

~ltams 8b and NPMI were used in stoichiometric amount the formation of  these 2:1 adducts was partly 

suppressed and the expected 1:1 cycloadduct l i b  was formed in 44% yield. In the reaction of  3 equiv, of  

NPMI with 1 equiv, of  sultana 8b in refluxing tricidorobenzene the sultam completly disappeared in 30 rain 

and HPLC analysis showed presence of the [4+2] cycloadduct l i b  and products 12b and 13b also in 1:1 

ratio. Increasing the reaction time to 4 hr assured the complete disappearance of  the adduct l i b  and finally 

mixture ofthe products 12b and 13b in 1:1 ratio was formed in 84% yield. Onthe basis of~H NMR spectra 

for these compounds the stnLetme of pyridoazocines 12b and 13b was assigned) ° The c/s configuration of 

hydrogen atoms in the "upper" five-membered ring was assigned on the basis of  the coupling constants J = 

8.5 Hz (for both 12b and 13b), while trans configuration in the "lower" ring was deduced from the coupling 

constants J = 2.4 Hz (12b) and 5.0 Hz (13b). We concluded that compounds 12b and 13b can differ only by 

the cis or trans configuration along C(3)-C(4) bond in the eight-membered ring. However, we are still unable 

to assign unembigonsly the actual structure for these compounds, since the difference in the coupling 

constants between H(3) and H(4) in both isomers J = 11.3 Hz (for 12b) and 10.3 Hz (for 13b) is too small, 

and attempts to obtain these compounds in the crystal form suitable for X-ray analysis were tmsuccessfi~ 

A plausible mechanism of  formation of the 2:1 products consists of  the base-induced ring opening in 

the adduct l i b  leading to 17 followed by Michael _~_d_~ion of amine to the next molecule of  NPMI and ring 

closm'e. In an additional experiment the adduct l i b  was subjected to the reaction with NPMI in analogous 

conditions and also the 1:1 mixture of  the products 12b and 13b was formed in 70%. We suppose that the 3- 

aminopyridh~ system present in the adduct is sut~iently basic to promote such ring openin£ in l ib .  

%H~ 0 %H~\\~. h - ~  

N - P h  ~ :  = ~ 1 2 b  + 13b 

0 o~N,ph _ 
1 1 b  _ 17  
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Formation of  similar tetraeyclie 2:1 adduets of  NPMI with heteroxylylenes generated from pyrimidino- 

thiophene dioxide was recently described by Storr et al. ~2 Another example of  such an unusual reaction 

involves quino xalino-ort h o - q ~  with NP MI.13 

The further studies of  the scope of  the reactions pyrido-aza-ortho-xylylenes are in progress. 
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