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PHOTOCHEMICALLY INDUCED [4+2]- VERSUS [3+2]-CYCLOREVERSION REACTION 

OF HEXASUBSTITUTED 2,3-DIAZA-BICYCLO[3.1.O]HEX-2-ENES 1,2) 

Gunter Ege, Karlhelnz Gllbert and Blrglt Hahn 

Organlsch-Chemlsches Instltut der Unlversltat 

Im Neuenhelmer Feld 270, D-6900 Heidelberg 1 

Hexasubstltuted 2,3-dlaza-blcyclo[3.l.O]hex-2-enes containing 

large substltuents at C-4 and C-6 upon lrradlatlon undergo 

a novel [4+2]cycloreversion reaction leading to 2,3-diaza- 

hexatrlenes besides the normal [3+2]cycloreverslon. 

Upon lrradlation 2,3-dlaza-bicyclo[3.l.O]hex-2-enes react in a [3+2]cyclore- 

version reaction under cleavage of a C-N-bond to give diazo compounds or se- 

condary products, respectively 3) . On the contrary 2,3-dlaza-6-oxa-blcyclo- 

[3.1.0]hex-2- enes show a [4+2]cycloreverslon photoreactlon without cleavage 

of a C-N-bond 4). 
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We now report the first photochemically induced [4+2]cycloreverslon reaction 

of a 2,3-diaza-blcyclo[3.l.O]hex-2-ene. On lrradlatlon (Hanovla 450 Watt, 

quartz, THF as solvent, 15'C) the 7-ring compounds & and 1: isomerlze to the 

yellow 2,3-diaza-hexatrlenes zg and 12, respectively (see table 1). 
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2qb = -‘= 

In addltlon to the [4+2]cycloreverslon-products gg and. gg the blcycllc systems 

ig and 12 also yield the photolysls-products La and zb, respectively, secon- -= -= 

dary products of a [3+2]cycloreverslon reactlon. Compounds 1~ - IJ, however, 

when lrradlated do not lead to [4+2]cycloreverslon-products of type 2. Instead, 

in a normal [3+2]cycloreverslon reactlon the diazo compounds 1 end/or their 

degradation products i and 5. are formed exclusively (see table 2). The diazo 

compounds 1 are obtained as primary products only on lrradlatlon at -6O'C. 

Obviously the type of the ring cleavage, [4+2] versus [3+2], depends on the 

substltuents of the dlazablcyclohexene A. 

hv 

l3*2lcyclo- 
reversion 

hv 

9’42 

The lnltlal step In the [3+2]cycloreverslon of l 1s probably the cleavage of 

the N3-C4-bond, whereas in the [4+2]cycloreverslon of 1 the cleavage of the 

C4-C5-bond takes place. Framework models of the diazablcycllc systems 1% - le, 
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Table 1 : Data of dlaza-hexatrlenes 2 [a]. 

1 yield m.p. UV (CH2C12) 'H-NMR 

[%I r”cl A,,, t-ml (&I (6, CDCldTMS, 60 MHz) 

a = 53 247 375(9500), 297(24700) 3.42(s; 3H, 0CH3), 3.51(s; 3H, OCH ) 

275(28goo), 233(41700) 6.90(s; 2H, CH=CH), 7.0-8.2(m; 18H ? 
b = 15 213 375(5400), 308(18600) 3.17(s; 4H, CH2-CH2), 3.40(s; 3H, 

257(20700), 232(27100) 0CH3), 3.43(~; 3H, 0CH3), 6.7-7.6(m; 

17H), 7.8-8.0(m; IH) 

Table 2: Yields, melting points of compounds 1, 4, 5 and dlazo band of 1 [a - - 
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[a] The analytical data (mlcroanalyses and/or mass spectra, 'H-NMR, IR, UV) 

of all products are In accordance with the assqned structures. 

[b] No reactlon performance. 

[c] The compounds zd and 5f are ldentlcal. -= -_= [d] Not pure. 
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which differ In their substltuents at C-4, show an increase of repulsion bet- 

ween the endo phenylgroup at C-6 and the aromatic substltuents at C-4 in the 

order non-brldged(L$)<spiro+-rlng(ld) <splro-6-rlng(Lg) <saturated splro- == 

7-rlng(ig) <unsaturated splro-7-rlng(la). -= The repulsion between large llgands 

at C-4 and C-6 of the diazablcyclohexene system 1 probably causes a dlstorsion 

along the C4-C5-bond and on excitation Its cleavage. This may be the reason 

for the occurence of the [4+2]cycloreverslon reaction. 

This [4+2]cycloreverslon represents the reverse reaction of the [x~~+x~~]- 

photocycloaddltlon of hexatrlenes, the latter of which has been observed for 

carbon chains only 5) . 
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