
Tetrahedron Letters No.6, pp. 473-476, 1971. Pergamon Press. Printed in Great Britain. 

CYCLOADDITIONS OF AZIRIDINES TO AZ0 COMPOUNDS 

Erwin Brunn and Rolf 1Iuisgen 

Institut fiir Organische Chemie der Universitat Miinchen (Germany) 

(Received in UK 21 December 1970; accepted for publication 4 January 1971) 

Substituted aziridines like 1 and 2 exist 
= = 

small concentrations of azornethine ylides as 3 and 4 
= = 

closure are conrotatory electrocyclic processes (2). 

be intercepted by 1,3-dipolar cycloaddition to 

lenic dipolarophiles (l-7). Also azo compounds 

tars. 
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The azomethine ylides can 

a variety of olefinic and acety- 

turned out to be suitable accep- 
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On heating dirnethyl l-(p-methoxyphenyl)-aziridine-2.3(cis)dicarboxylate 

(1) with diethyl anodicarboxylate in toluene (24 hrs. loo', N2), 96% of the tria- 

aolidine derivative 5 (m.p. 109-lll") with trans-located ester groups in 3- and = 

s-position were formed (8). The same high stereospecificity (n.m.r. analytical 

limit 16) was observed in the formation of 6 (m.p. 126-12&4') from 1 and dimethyl 
= = 

azodicarboxylate. llnder tile same conditions the trans-2,3-substituted aziridine 
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2, provided the triaxolidine-3.5-e-diesters 2 (m.p. 89-90.5O) and g (m.p. 163- 

165O). respectively, but with a lower degree of stereospecificity. With dimethyl 

arodicarboxylate 94% adduct was obtained which consisted of E and 2 in a 93:7 

ratio. Diethyl aaodicarboxylate in toluene at 100° yielded 71% of a 90rlO mix- 

ture of 2 and 2; the reaction without solvent furnished 78% 2 + 2 in a 94:6 

proportion. Ye shoved earlier that the aaomethine ylide % undergoes cycloaddi- 

tions someuhat more slwly than 1 does (9). Thus, part of the intermediate 4 
= 

iamriuas to 3, before combining with the azo dipolarophile. 
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The structures 5 - 2 which are based 
= 

of equivalent ester alkyl groups. The ring 

as singlets at r 3.99 and 3.96 in 2 and 9, 

deabielding by a trans-located ester group 

sponrible for the higher chemical shift of 

T 4.29 in z and 4.36 in $. 

s I? - CO,CH,, I?‘= H 

on n.m.r. evidence, all contain pairs 

protons in 3- and 5-position appear 

respectively (10). The less efficient 

on the other side of the ring is re- 

3-H and 5-H in the trans-2,5-diester: 

Uhile the singlet of the ring protons in 5 and 2 is sharp between -40° and 

l 4Q0, it is a broad hump in 2 and 2 at 38O, The singlet of 2 at T 4.29 sharpens 

on-raising the temperature and separates reversibly into two singlets (one proton 

each at 3.93 and 4.50) on cooling to -2OO. Line shape analysis in the range from 

4O-39O and computation by the program GDS (11) disclosed a dynamic process with 

AE*15.5 f 0.8 kcal/rol and AS' = 1.6 * 2 e.u. As the phenomenon is only obser- 

vable in the 3.5-cis-diesters z and 2, hindered rotation is ruled out. The pla- 

narity of the carbamete structure makes N-inversion inconceivable. The investi- 

gations of Anderson and Lohn (12) on related compounds would suggest a ring inver- 

sion. The planes of the two carbamate nitrogens in 2 and 2 are twisted versus each 
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other; the system flips via a strained coplanar 

image conformation. In the trans-_3,5-diesters 5 
5 

mations with 

be preferred 

valent. 

transition state to the mirror 

and 2, both conceivable confor- 

respect to the carbamate nitrogen planes - one conformation should 

for steric reasons - possess C2 sy-9etry; 3-H and 5-E remain equi- 

A 93:7 mixture of 5 and & reacted with 4 equiv. rethyl phsnylarocarb- 

oxylate in toluene (24 hrs. 1OOO); n.m.r. analysis indicated 979L of the adducts 

2 and 22 in a 81:19 mixture. The sing lets for 3-H and 5-H of tlm 3.5~cis4iester 

(m.p. 158-160~) showed up at x 4.37 and 4.40 while the not isolated trmr-form 

22 possesses one-proton singlets at v 3.88 and 4.31. 

t6H4pCH3-P 

CH302;yy2CH1 

/N-N, 
c6H5 w5 

12 2 R= C6H5, R’= C2~5 

5 I?= C#@CH,-p, Ft= CH, 

No 1,3-digolar cycloadditioas to asobensene seem to heve been des- 

cr ibed. Only ketenes are able to ovsrcome this inertness in their 2+2 cycload- 

ditions (13). It speaks for the l,'+dipolar activity of the axomethine ylide 1 

that the reaction of 2 (via 2 by isorerisation) with axobenzene in toluene 

(18 hrs. 100°, 6 hrs. 120°) afforded 26% of 2; (wp. 115.5-117.50). The trans- 

3,5-protons give rise to a singlet at T 4.27. On treatrent with 2.4-dinitropbe- 

nylhydrazine in alcoholic sulphuric acid, 11 behaved as a cyclic a-1 and yiel- 
== 

ded 56% of 12 besides benzidine sulphate. 

Haine et al. (3) have described the formation of &z from 1.2,3-tri- 

phenylaxiridine and diethyl azodicarboxylate. Analogously, 2,3(cis)diphenyl- 

l(p-methoxyphenyl)aziridine (14) reacted with an excess of direthyl axodicsrboxyla- 

te to give a quantitative yi eld of the adduct 1: (r.p. 149-1510)(15). The ester m- 
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thyls (s 'E 6.51) as well as the ring protons in 3- and s-positions (s T 3.12) 

are equivalent. 
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