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Following the initial discovery' of XN3 additions to multiple bonds, our 

group2 and others 
3 

have investigated the addition of halogen azides to a vari- 

ety of conjugated and non-conjugated cyclic diene systems. Attempts to add IN3 

to such systems have previously led almost exclusively to unstable diazides, 

which have not been further utilized. No studies have been reported on the in- 

teraction of halogen azides with noncyclic conjugated dienes. These reactions 

are of interest from the mechanistic point of view, as well as for their poten- 

tial as a route to novel azirines. For instance XN3 addition to dienes kfol- 

lowed by HX elimination and pyrolysis should provide the as yet unknown4 2- 

vinyl azirinesJwhich could act both as a heterodiene or as an azirine in 

cycloadditions leading to new heterocycles. 

The results of halogen azide additions (chiefly BrN3) to several non-cyclic di- 

ene systems are shown in Table I. 
5 Treatment of 2 and &with bromine azide6 

at 25'C in oentane affords the 1,4 adducts 3 and fi respectively. However, 

low temperature (-70°C) addition of BrN3 to l,b gives a mixture of 1,4- and 1,2- 

adducts &and 2, which eauilibrates at 25'C to give exclusively the 1,4 ad- 

duct 2. Treatment of a with KOt-Bu oroduces &which upon pyrolysis leads to 

oyrrole d in 15%. Reaction of diphenylbutadiene & with IN3 gives the stable 

diazide 4c, mp 68-70°, which is converted by HN3 elimination and pyrolysis to 

the vinyl azirinez, (mo 67-68'). The conjugated azirine structureLis in 
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agreememt with its uv (vmax 293 nm) and nmr spectra (singlet at r6.86).* The 

diazide sapparently results from allylic displacement by azide ions on the 

initially formed IN3 adduct. Indeed bromoazide 3c_ is converted to bwith so- 

dium azide. The overall results suggest that both ionic and free radical addi- 

tion of XN3 occur in a 1,2-manner and that the initially formed allylic azides 

rearrange' to the more stable isomer (i.e. a--+ 2, but $-does not rearrange). 

Table I 

Diene Solvent 
I 

I Pentane 

>I 
Pentane 

x Pentane 

I 

Ph Pentane 

- 

# 
- 

Ph 
k 

CH3CN 

o 
2 

/_ 

Me Pentane 

CH3N02 

Id CH2C12 

XN3 Additions to Acylic Dienes _l_ 

Temp. XN3 Yield Product 
1 I I 

2 '5OC or -7OOC BrN3 

25'C 
Br 

BrN3 65% 
z!! 

25' 

-70° 

25' 

25' 

25' 

25' 

BrN3 

BrN3 

BrN3 

IN3 

BrN3 

BrN3 

75% 

75% 

80% 

60% 

- no reaction 

80% 
Dr~"~3 
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Vinyl azirineJ proved unreactive toward the dienophiles maleic anhydride, 

TCNS and dimethyl acetylenedicarboxylate, however, upon reaction with t-butyl- 

cyanoketene 
10 

the pyrrolinone3 mp 227-230°, was formed. 

t-Bu 
NC;c=c=o ) ph;lj$N , 

Methyl sorbade 19 reacts slowly (3 days) with BrN3 under ionic conditions 

to give the 1,2 adduct @-which was subsequently converted toj_by means of 

KOt-Bu. Heating ofS_in toluene with a catalytic amount of OABCO" resulted 

in formation of vinyl azirine lO,5 albeit in low yield. 

Br 3d 9 
Me02 

Furthernore, we succeeded in converting azides J.&as well as &to vinyl azi- 

ridines 11 ,” upon treatment with trimethylphosphite. l2 On the other hand,% 

was transformed to the 3-pyrroline 12.5 

0+y(OMe)2 

2a or 3d 
h 

+ (MeO13P _j 
R = CH3 or C02CH3 

w + (Me0)3P -+ 

2b 
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