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In order to test for a photo [2+2]-cycloadditiou betweeu two aso-uults a tetra- 

cyclic bisazo-compouud (I) hae been constructed, for which the X-ray aualysls 

confirms a plauar-parallel arrangement of the N2-uults and trausauuular N-N- 

distances of 2.877 1 and 2.821 1, resp. In prellmiuary photoexperiments N2-ell- 

miuatiou predomiuates la 1; in the N-oxides ;vii , however, after dfrect excl- 

tatiou (I= 254 nm) N2/N20-metathesis (:I:: aud i?, resp.) Is observed. 

There are good reasous for the N-N-unit not being a commou ,.,2-compoueut la photo 

1) [2+2]-cycloaddltiou reactlous . In 1977 a first example of an aao/ene-cycloadditlon 

has been reported by Beruiug aud HiinLg 2) . A photo [2+2]-cycloadditiou with two N-N- 

participants yieldiug a tetraaetidlne-riug (i)-attractive as it would be for prepara- 
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tlve as well as theoretical reasous - has not yet been realised. Because of the usually 

very efflcleut N2-elimlnatlou 1) such a process has only a chauor, If the prerequisites 

for the cycloaddltlon are exceptionally favorable. Under these aspects blsaco-molecules 

with the general structures B and 5 are being syutheslaed, in which the stereoelectro- 

UIC sitnation (distances, angles) cau be lnflueuced systeratlcally by variation of the 

brldges X,Y 3). In this commuulcatlou we report results with the blsaso-compound 1 4) . 

The syuthesis of 2 was based ou the syu-bisurasole 1 (Glusburg et al. 5)) and im- 

plied as critical step the hydrogeuolysls of the sterically well shielded cyclopropane 

ring in 2. The trausformatlou 2+,3 is uecessarp in order to avoid the very facile N2- 

elimiuatiou expected for the bisaso-compound 6 ([02+g2+02])-cycloreversiou 6)) . Indeed, 
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(WLC, slllca gel, ethylacetate). An obvious 
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pathway for the N2/N20-metathesis 1s a 

+,+ 
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photo [2+2]-cycleaddition l ud cleavage of the highly straiaed tetrazetldlue-oxides 

(if) g). Au alternative, though less likely, explanation 1s that the N20-unit partlct- 

hv 
w 

10 Ill) 
== 

- 
N-N-O 

)I=N -c&o -\ N=N 

0 

13 II11 == 2 

pates la this process after its trausformatlou lute the oxadlazlrldlue rlug 10) ( or 

its ultroslnlue-dlpole) or after altroso/ultreu-cleavage. 

The He(B)-PE-spectra ef I, lO/ll aad is are showu iu the Flgure. It Is au unexpec- II II 
ted feature of the PE spectrum of 2 that the lateraction of the two a lone pair orbl- 
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tal combluatlons of the two azo groups does uot lead to a split of the two bauds asso- 

elated with thelr la-phase and out-of-phase conbluatious. The slight broadeulug of 

the baud@@(q2- 8.33 eV) Indicates that 12 - I:< +G 0.3 eV. This observation IS 

supported by the 6E-spectrum of lO/ll ($ = 8.3o eV), where the baud@, due to the 

n:l 
II II 

-1on~zatlou process, 1s agalu observed at I";I 8.3* eV, I.e. at the same place as lo. 

the PE spectrum of i, (II- 8.2o eV) l&12) wlthiu the llmlts of error. Comparisou of the 

PE-spectra of M/l! and of $ ( c- 9.20 eV) shows that the second peak la the former 

is associated with the N20 group. Flnally au STO-3G ab lultlo calculation for the mo- 

dels 2 aud g, assumlug standard geoaetry,exaepf for the distance between the two N2 

groups la i,whlch IS set equal to the observed one, yields I;\= 7.62 eV for g aud I";- 

7.64 eV, I:- 7.93 eV for g. Note that q2- 7.74 eV does uot differ slgulflcautly from 
, 

the value obtatued for 2. 
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Experiments are under way, la order to clarify the mechaolstic aspect8 md to 

check the scope of iutra-/iutermalecnlar- N2-and N20-cycloaddltion~, tucludtng systems 

rtth mixed homo- aad heteronaclear double boudr. 

This work rae #upported by the Dentrche Forschuugsgemelurchaft, the Fonda der Che- 

mlscheu Industrle and by the Schweizeri8cher Natloualfoudo zur Fiirderuug der niesea- 

echaftllcheu Forachuug (Project No 2.022-0.80, part 146 (part 145 8. ref. 13)). 

** ) Photochemical Transformations, part 611 part 60: K.-H. Lehr, B. Fritz, L. Kuothe, 

C. Kriiger and H. Priuzbach, Chem. Ber., in press. 
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