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Abstract-Ary1 nltrlle oxldes unaorgo 1.3-dlpoiar cycloaddltlon 

with alkanone hydrazones r o  give 4-am1no-;i-aryi-5.5-d1alkyl~~- 

1.2.4-oxaalazollnes. Lead tetraacetate oxldatlon or these 4- 

amino-A2-1.2.4-oxadiazol~nes brings about smooth heteror~ng 

cracking lnto the correapond~ng nltrile. ketone. and nltrosen. 

Nltrlle oxides are known to undergo 1.3-alpolar c~cloaddltion with Schlff bases. as 

dipoiaroph~les. leading to ~2-1.2.4-oxad~azolld-5. On the other hand, aza- 

nucieo~hlles, such as amlnes, react readily with nitrlle oxldes to slve the corres- 

~ondlng nucleophlllc addltlon products6. Dl~olarophlles lncorporatlng a nucleo- 

phlllc center. sucn as hydrazones. are antlclpated to react wlth nltrlle a x ~ d e s  

elther by cycloaad~tion lnvolvlng the azomethlne bono or vla nucleophll~c addltlon 

invalvlng the a n n n o  termlnus. It 1s antlclpated that competlrlon berween t n e s e  two 

modes or reactzon would arlse wnen tne d l p o l a r o ~ h ~ i e  incorporates an addltlonal 

nucleopnli~c c e n t e r .  In thls context. we recently1 reported on rhe reaction of 

methylh~drazones wlth nltrlle oxides. whereby lnitlal nucleo~hillc addltlon, 

lnvolvlng the rnethyiamlno group. took precedence over 1.3-dipolar cycloaddlt~on 

IScheme 11. We now exLena our study to unsubstltuted hydrazones 3 (F! = H ) ~ ,  

As a consequence of the decreased nucleo~hlllclty of the amlno group in these subs- 

trates compared to methylhydrazones. preference for 1.3-dipolar cycloadd~tlon over 

nucleuphil~~ addltlon mlght take place in thelr reactlon wlth nitrlle oxides. 

Indeed. we round that ailphatic kero hydrazones 3 ( K -  H) do react readllv with 

aryl nltrlle oxides 2. generated in sltu from hydroxamoyl chlorides 1, to give falr 

to good ylelds of the correspondlng 1.3-dipolar cycloadditlon products, namely 4- 

am~no-~2-1,2.4-oxad~azollnes 5-12 (Scheme l )  as stable crystalline compounds 

However. the reactlon of 1 with alkanal hydrazones gave a complex mixture of lntr- 

actable products. In a model case ,  ~t was Posslble to isolate the deslred product 

131 In Poor yleld. 



S c h e m e  1 

The struct~ral assignment or compounds 5-13 was based on analytical and spectral 

data (Table I ) .  The ir spectra of these compounds revealed two N-H aosorptlon bands 

~n the range 3200-3280 and 3320-3980 cm-1, and a C=N bond stretching at about 1585- 

16UO cm-1. normally observed for A2-1.2.4-oxadlazollnes8. In the l~-nmr spectra. 

the NH2 protons appeared as an exchangeable slnsiet at about 3.50-3.60 PPm I2 H). 

The two methyis at C-5 in compaunas 10 are equivalent and gave rlse to one singlet 

at ca. 1.50 ppm (6H). The methylene protons of the cyciopentane ring In compounds 1 

appeared as one broaa slgnai at ca. 1.76-1 .98  ppm 1 8 H l .  A slmllar teature was 

observed tor compo~~nus 6_ and 2 .  derived trom cyclohexanone and cyclone~tanone 

hydrazones. respectively. 

The ljc-nrnr spectra or compounas 5-13 exhibited a characterlstlc signal i n  the 

region 100-110 ppm, lnazcatlve of an sp3-carbon incorporated wlthln a heteror~n~ 

system and tlanKed by two electronegatlve atoms (oxygen and n~trogen)~. In the off- 

resonance spectra. thls signal shows no spllttlng tor 5-12, but appears as a 

doublet for compound 131 and is assigned to the quaternary C-5 carbon. The down- 

fleld s~gnai located at about 151-156 ppm is assigned to the azomethlne C-3 carbon. 

The mass spectra of these compounds d~splayed the correct molecular Ions. albelt of 

low relative abundance. Under electron impact. two maln rlng tragmentatlon pathways 

(Scheme 2 )  were observed. King sclssion lnvolvlng rupture of the weak N-0 bond 

(path bl was predominant and gave rlse to the resonance stabillzed N-amlnodiazlrlne 

radical cation ID1 as base peak. Along wlth thls 10". a low abundant fragment corr- 



Table 1. Physical and Analytical Data tor Compounds 5-13 



Table 1 lcontlnuedl 

- 
Cornpd Ar m p ( a C ) Y i e l d  [M]? Calcd / Found (%l  

( % ) ( P P m ) C  U 

esponding to the ketone residue IF1 was consistently observed. The alternative ring 

cleavage (path a1 represents a retro 1.3-dlpolar cycloaddltion process. whereby the 

positive charge is retained elther by the nltrlle oxide [ A I  or by the hydrazone 

partner [C!. Ions [AI and ID1 suffer further fragmentatlons to glva 181 and [ E l  via 

expuis~on of an oxygen atom or NH2 I-adlcai. respect~vely. Slml1a.r rragrnentatlon 

modes were reported for related A2-1.2.4-oxadlazolines10. 

Compounds 5-12 gave upon treatment wlth leaa tetraacetate almost quantltatlve 

yields of the corresponding aryl nltrxle and ketone. Thls lnterestlng heterorlng- 

cracking takes place smoothly at UO C wlth evolut~on ok n~trogen. It is assumed 

Scheme 2 

that a transient azanltrene ~nterrned~ate is ~ n ~ t ~ a l l y  formed whlch then extrudes 

nitrogen and collapses to the arotementloned products (Scheme 3) as the loglcal 

stable entltles Nltrene ~nterrnedlates have been postulated to Intervene i n  the 

lead tetraacetate oxldatlons o t  other related nltrosen heterocycles havlng an N- 

arnlno sroupll Thls rlng tragmentatlon ot compounds 5-13 could be vlewed as a 

unlque chernlcal evldence in support of thelr structure 



HETEROCYCLES, Vol 29. No 10, 1989 

Scheme 3 

ln cancluslon, the 1.3-dlpulal cycloadairlon, studled " e r e  or nlrrlle oxldes wlth 

al~phatlc Keto nymazones consrlrute.; ii cnnvenlerlr syninetlc route ro t h e  n l t h e r r o  

undescrl~ed 4--am~no-~~-i.;.i&-~~xau~azc~i~nr. ltils reaction is rfminlscenr o r  the 

ivcloadaltlon of 2 with oxlmei; ieildlng to 4-nyd1-orv-~~-l.Z./l-oxadlazoI l n e s 1 2 .  

It is wortn mentlanlng char  sever-a!~Z-l,L.4-oxac~dzol~nas were reporred To act a s  

a r l a i g e s ~ c s ~ ~ .  curor8ary v a s a d ~ l a ~ o r t - ~ ~ .  a n a e s r h e r ~ c s ~ ~ .  antt~elnlntlcs~~. a n c l s p a s -  

rnodlcs17, a n r ~ b a r t e r l a l ~ ~ ,  and p a r a s l r i c ~ d a i ~ ~  agents. 'The amlnorunctlonality at 

N-4 i n  compounds 1-13 provldes a haslc nanula rnat enables access to a wlaa range 

or new aerlvatlvcs. s u c n  3s Campuunds 14-16 (Scheme 41 

Scheme 4 

EXPERIMENTAL 

~eltlng polnrs (uncon~ecteul were derei~m~neo on a Mel-l'emp apparatus. ir spectra 

i K 6 r  pellets, were obtalnrd on a P e r ~ l n  Llmer %7'/ apectropnuton~eter. Nml- spectra 

(10 C D C I ~ I  were r r c o r d e a  on a r r - u k t r  W M - L I I I J .  wltn rerrilnetnylsliane as inter'rlal 

stnrrdarn. Mass spectra wel-e r > l r l  on a tlrln~gilr~ NAT 11: ar ?tJ F " .  M 1 c r 1 3 a n a i ~ s e ~  W e r e  

pel-rormro fit Butterworth 1.aboratarli.s. Mlddleses. England. All chernlcals and 

solvents were or commerc~ai g>-arle. HYdroxamoyl c n l o r l u e s  Lg-i were Preparea by 

chlorinarlnn or the respecclva aldnvlmes as pravlou~lv uescrlbeddO. Hydrazones o t  

cyclopsntan~ne~~, cvclonex~none~~. cvclohepranoneZ3. c~cloocranone~~. 4-methyl- 



c~clohexanone~~. the remainlna dlalkyl k e t ~ n e s ~ ~ .  and p r o p a n a ~ ~ ~ .  employed in this 

work. were obtained by dlrect lnteractlon o i  the particular carbonyl compound with 

hydrazlne hydrate. 

Pre~aration of Compounds 5-13. 

General Procedure: A solution of the appropriate hydroxamoyl chlor~de 1 (20 moll 

I" chloroform (20 m11 was dropwlse added to a cooled and stirred solutlon of the 

hydrazone 3 (50 moll and tr~ethyiam~ne l30 moll in chloroform (30 mll. Stlrrlng 

was continued for 2 h and the reaction temperature was allowed to rlse slowly to 

room temperature. The reaction mixture was washed wlth water (100 m11 and tne 

organic layer was separated and drled over magnes~um sulphate. The solvent was then 

removed in vacuo and the residue was recrystallized from the appropriate solvent. 

Except for compounds X-5 .h .  which were recrystallized from petroleum ether Ibp 40- 

600 Cl. all other compounds were recrysta:llzed from chloroform / petroleum ether. 

Preqarat~on of Compound 14. 

Compound I10 mmoll was retluxed in acetlc anhydride (10 m11 for 1 h. Excess 

acetlc anhydrlde was then evaporated in Vacuo and the residual solid product was 

recr~stall~zed from chlorotorm / petroleum ether. Yleld 80%. mp 149-150° C. Anal. 

Calcd C. 57.24; H. 5.49; N. 14.30. Found. C. 57.26: H. 5.44; N. 13.98. 

Preparation of Compound 15. 

A mlxture of (5 moll and maleic anhydrlde ( 5  moll was refluxed for 2 h in dry 

tetrahydrofuran (25 m;). The solvent was then removed under reduced pressure and 

the solid resldun was rscrystalllzed trom chloroform / petroleum ether. Yleld bO%. 

mp 175-1760 C. Anal. Calcd C. 54.94: H. 4.61: N. 12.01. Found. C. 55.27; H. 4.53: 

N. 11.74. 

Preparatwf Compoundl6. Compound 66 (10 mall was refluxed far 4 h i n  anhydrous 

acetone (L5 mll, to whlch few drops oi acetlc acid have been added. Excess acetone 

was evaporated and the remain~ng solld was recrystall~zed from petroleum ether. 

Yield 92% mp 87-880 C. Anal. Calcd C. 62.84; H. 6.59; N. 13.74. Found. C. b2.72; 

H, 6.53; N. 13.49. 

Lead Tetraacetate Oxldcition. In a typlcal experiment. lead tetraacetate (6 moll I" 

dry methylene chlorlde (10 m11 was slowly added to a stlrred ice-cold solution of 

compound 66 (5 mmoll in methylene chlorlde (25 mll. After evolution ot nitrogen has 

ceased (about 15 mlnl. the reactlon mlxture was washed wlth watel- (20 mll. the 

organlc layer was separated. drled (Mg SO4). and the solvent was evaporated under 

reduced pressure. The rema~ning resldue was crystallized from chloroform / 
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petroleum ether to give p-chlorobenzonxtr~le. Yield 90%. mP 92-930 C lunchanged 

upon admixture wlth a comerc~aliy available sample). Ir 2220 cm-l (C=N). The same 

result was obtained when the above reaction was conducted at ambient ~amperature or 

at -400 C. 

In a separate run, the organlc layer was concentrated to about 5 ml. dlluted wlth 

ethanol 110 rill. and treated wlth excess of freshly prepared 2.4-dln~trophenylhydr 

m i n e  reagent The result~ng orange preclpltate was collected and crystall~zed rrom 

ethanoi. Yleld 82%. mP 161-lbLO C lunchanged upon adm~xture wlth an authentic 

sample o t  cyclohexanone 2.4-dlnltro~hen~lhydrazone). 
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