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SULMMARY: Substituted norbornenes and dibenzobarrelene react under forced con- 

ditions with EJ-methyl-1,2,4-triazolin-3,5-diones to afford urazoles via (2+2)- 

cycloaddition. 

The similarity of triazoline-3,5-diones (TAD) and singlet oxygen in their 

.Jienophilic reactivity, i. e. (2+4)-cycloaddition2, ene-reaction 
3 

and (2+2)- 

cycloaddition4 (eq.l), has recently been accentuated by the interesting dis- 

0 

c H:. o 

(eq.1 1 

5 
covery that TAD exhibits the same regioselective deuterium isotope effect as 

singlet oxygen in the reaction with tetramethylethylene. Moreover, the fact 

that bisadamantylidene, a simple olefin without electron-donating substituents 
4a,c 5 

I undergoes (2+2)-cycloaddition , prompts us to communicate our experiences 
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It is mechanistically obscure to US why the unsubstituted norbornene 

affords, albeit in low yield (ca. 10%) the rearranged urazole (3) with TAD, 

while the substituted derivatives ('$1 lead to the (2+2)-cycloadducts (2). 

Still more puzzling is the formation of urazole (:t), in which two moles of 

TAD have been added to the 5-chloronorbornene with cleavage of the double bond 

(eq.4). An X-ray analysis was essential for the unequivocal elucidation of this 

unusual product, for which we have no analogy nor precedence in TAD chemistry. 

(eq.4) 

z! 

Work is in progress to rationalize the mechanism of this unique cleavage pro- 

cess. Furthermore we intend to convert the urazoles (2) into their correspon- 

ding azoalkanes and examine their thermal and photochemical denitrogenations. 
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Bicycloalkenes ($t) and (t$) were prepared from norbornadiene via addition 

of PhSH and HCl, respectively and contained the respective tricyclic iso- 

mers as impurities. 

8. Kindly determined for us by Dr. K. Peters, Max-Planck-Institute, Stuttgart. 
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T*sI,E I: Yields, Physical Constants and Spectral Data for Urazoles (5). 

mp (%I 

UrWle=‘b 
\ 

Yield= 
Solvent 

'H NM8 (CDCl3,THS) 

IShaDe T”Ded I& .5 ~DDrn) Pattern J ,HZl IRlKBrl” Icm -11 

@_I 

R 

30 

91 

91 

10 

20 

35 

170-174 
CH2C12/Ether 

iplates) 

“2.3 
S-Ph 

iss-203 
H5,6,7 

ldec. 1 bridgehead 

CH2C12/Ether bridgehead 

(powder1 N-G-I3 

H2,3 
SO-Ph 

2 1.53 m 2980, 1780, 1700, 

1 2.10 A part ASJ gem-’ ’ 1440, 1390, 1330, 

1 2.40 B part AB 1190, 1033, 1000, 

3 2.63-2.93 m 980, 790, 755, 690. 

3 3.05 s 

2 4.27 " 

5 7.33 m 

5 1.92-2.67 m 

1 2.82 m 

1 3.03 m 

3 3.05 s 

2 4.60 br.s 

5 

2980, 1780, 1715. 

1440, 1390, 1200, 

1190, 1180, 1040, 

780, 690. 

7.57 br.8 

1.98 A partABJ -10 gem 2980, 1765, 1690, 

2.43 B putAB 1440, 1395, 1325, 

3.10. s 1310, 1190, 1020, 

3.30 br.s 1000, 990, 955, 790, 

4.28 br.s 700. 

6.13 narrow m 

1.53-2.07 m 2990, 2950, 1775. 

148 H7 1 

EKIH H7 1 

(needles) N-CH3 3 

%'K4 2 

H2rH3 2 

"gfH6 2 

175 '6 2 

mm n7 1 

(powder) H7 1 

Hl 1 

n4 1 

N-CR3 3 

H5 1 

‘2,3 2 

165-166 K7 1 

EtOH n7 1 

(needles) bridgehead 1 

bridgehead 1 

N-CH3 3 

CHCl 1 

CHCl 1 

CSN 1 

CliN 1 

165-168 H7 1 

EtOH bridgehead 2 

(prisms) H7 1 

bridgehead 2 

N-CH3 3 

bridgehead 2 

bridgehead 2 

Antbracene 8 

2Sl-283 N-CH3 3 

EtOH “I’S3 2 

(PrismsI H, ,H4 2 

2.15 

2.50 

2.78 

2.88 

3.07 

3.60 

4.27 

2.27 

2.68 

2.92 

3.00 

3.10 

3.40 

4.27 

4.43 

4.93 

0.00 

1.60 

1.70 

2.50 

3.02 

4.15 

4.30 

7.20 

2.75 

4.68 

4.07 

A part ASJ =lW 
9=m 

1710, 1440, 1390, 

B partAB 1210. 1190, 1030, 

narrow m 980, 785, 770, 735, 

br.s 660. 

8 

m 

br.s 

A PartASJye,=12 2980, 1775. 1710, 

S part AS 1440, 1390, 1210, 

br.s 1190, 1020, 990, 

m 920. 800, 775. 735, 

s 680. 

app.t J-2.7 

aPP.q J-3 

d 5-5.4 

d J=5.7 

A partABJ gem-;;. 3040, 2960, 2920, 

br.s 1780, 1720, 1460, 

S part AS 1440, 1390, 1290, 

br.s 1260, 1185, 1030, 

s 1010, 970, 920. 780, 

br.s 755, 720, 630, 610. 

br.s 

I 3070, 3970, 1775. 

s 1710, 1460, 1440, 

111 1390, 1340, 1300, 

I 1275, 1190, 1160, 

'gH4 8 7.10-7.57 m 1035, 1000, 965, 950, 

835, 750, 625. 

190-194 H6,7 4 1.92-3.0s m 3000, 2960, 1800, 

[with dec.1 N-CH3 3 3.05 8 1735, 1460, 1400, 

EtOH N-CH3 3 3.07 s 1390, 1280, 1180. 

(powder1 bridgehead 2 3.33 m 1005, 920, 800, 760, 

CHC13 K5 1 4.63 m 700, 650. 

,pri*lIls, CHN 1 6.43 d J-10.5 

CHN 1 6.55 d J-9 

a) R+R = -CO-NlCS3)-CO- ; b) correct elemental composition according to combustion analysis; c) yield 
corrected for recovered bicycloalkene for urazoles , 2 e,$, 
~lkene; e, obtained together with the rearranged pro uct 

~;~,$1:,“n,:m,~~ering refers to the bicyclo- 
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