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Abstract : Di-. I+ and bztra- sdxtitutcd 2-axadia1ea g with electma withdrawing groaps have been obrained by Aza-Wiig 

leactial of N-villylic phoqhua with carbonyl calnpouods. -I& Dids-&doll of 9 with trxlWcycl- has also been 

exphred. 

2-Axa-butadienes have become valuable buildings blocks for the construction of nitrogen six- 
membemd rings through [4+2] cycloaddition processesl. The normal demand Diels-Alder reaction of 2- 
axabutadienes is the more commonly employed method using very electrophilic dienophiles and electronically 
neutral azabutadieneslb as well as heterodienes with electron donating substituents2. Six-membered 
heterosromatic axadienes participate in characteristic LUMOk controlled Diels-Alder reaction@. 
However, the slow developement of the chemistry of 2-axabutadienes - specially in the case of the Diels-Alder 
reaction - could be caused by the electrophilic character of the axabutadienest: the large activation energy 
required for its reaction with ethylene in accordance with “& iniW calculations recently repor&& and the 
difi%ulty in preparing these reagentst. Therefore, it was considered worth exploring the inverse demand 
Diels-Alder reacti0ns1~~ of this class of compounds, which are accelerated by the presence of eleetron- 
withdrawing substituents in the axadiene. 

Some synthetic methods for the preparation of eleeuonically neutral 2-axadienestb~, activated 
2-axadienes bearing electron-releasing substituents2~6, as well as mixed P-azadienes with both donor and 
electron-withdrawing groupsT have been reported. However, electron-poor heterodienes. in spite of being the 
most adequate 2-azadiene82 for inverse demand Diels-Alder reaction4 have received much less attention, 
probably owing to the lack of general methods for the synthesis of these compoundst. 

Axabutadienes of this type were limited, to the best of our knowledge, to 3-substituted 
electron- poor heterodiene&c 4 as well as 4+tu and 2+eleetron-withdrawing substituted~t P-axadienes 
B. The use of this kind of electron-poor P-axadienes in the construction of heterocyclic systems is restricted 
to the intermolecular reaction of compounds B with enamines11a and the intfamolecula~ ~y~hdition reaction 
with simple alkenes and alkynesttb. 
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Elsewhere, we have dalcrihed the utility ofphosphazules ill the pqamtkm of acyclic9J2 aIMl 
~~oompouadrt~.outinatwuinthechanisayof~~~~and~~derivatives~~ c 
prompted us to report hae the first synthesis of di-, tri- and tetca- substituted 2--s C with electron- 
withdrawing subs@uqts from Mkmbodd phoephazares 2 &iv& frau aq~ydroamboacid estexs 
and the first example of ~iutermolccular Diels-Al& reaction of eleohw poor he@dieoes with strained 
C@Oalkmes. 

The preparation of the required N-vinyl&phosphazcne 2t8 was accomplished very easily 
tbroughtheclaPsicalSm~aI#ctiont4dsddes1ud~An-Witdgrercdonofphosphaaeaes2 
with carbonyl compounds in H$C12 at mom temperature gave very high yields of di-, tri- and tetra- 
substituted P-azadienes 8’9 a3 vkms oils isolated by means of dmt column chmmatography. 
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N2 

Table. Compounds 2 - 4 obtained 
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cost CooEt 
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U-t3 QN 

93 117-118 

95 131-132 

91 154-155 

95 141-142 

92 oab 

90 cd’ 

89 omb 

91 oiib 

90 onb 

88 ORb 

81 at+ 

86 ad’ 

4 Yield of iwblted poducrr. 
bl%nitidbytlMbchromrtogrphy. 
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ThCl-eactiviQ ofpolisubstitued P-azndiale8Baeh-in DielsAlderreactionwas 
exploll& since the pmsence of strong &c&on-withdrawing substituents could save to enhance the mte of 
cycloadditions. Tranr+yclooctenewas used as dialophlle. This reagent gave cxcelknt yield as dipolalrqMc 
ill 1.3-dipolar cycloaddition reaction8 with low-lying % MGS 1.3-dipoles &uch as azoxy compounds~. 
I&wise, several muu-cyclooctene derivatives had been used in [4+2] cycloaddition processes with 1,2- 
butadicne and cyclopenmdiene2l. 

Thus, the reaction of 8g with zruns-cyclooctene (dry HCC13, 60°C. 72h.)22 gave the 
cycloadduct 4gg3 when the solvents were removed (Table). Spectral data are in agreement with enamine 
strucaveandtbebums-ringj~ofthefusedbicycliccompouads4. 

In conchuuon, we report hem a convenient and stereoselective procedure for the construction 
of fruxscyclocctane-tetrahidmpiridine derivatives as well as the first example of an lntennolecular [4t2] 
q&addition reaction of new electron-pocr 2-m 8 with frcurscyclooctene and one easy way to obtain 
P-axadienes derived from @-aminoacids. These systems could be key intermediates in the synthesis of new 
aminoacids and peptide dcrlvatlvesI617. at3 well as alkalokh containing six mtmbcnd nitmgen hctcaucycles24 
and biologically active compounds~. Further studio? of compoutxls g am now in progress in our -es. 
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