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Ahmct- The ESR spectrum of the 2-ua-ally1 radical, Mc,C~~~~Me,. has been recorded. A scnes of I- 
au-ally1 ra&cals have box generated by ructlon of 2-alkyl4.4dunethyloxuolina wth t-butoxyl radicals 
and their ESR spectra studted. In ttus rcactlon 2-alkyl4,441methyloxuol~n-S-yl radvzals are also fonncd. 

The radicals (h and 2b) derived from 2-methyl- 
oxazolinc (la) and 2-mcthylthiazoline (1 b) are the only 
reported examples of simple 2-aza-ally1 radicals which 
have ban studied by ESR spectroscopy.’ These 
radicals are produced together with the isomeric 
radicals(3)from the reactionsof the parent hctcrocyclic 
compounds with t-butoxyl radicals. 

There are no reports ofthe study of acyclic analogues 
of this class of radical by ESR spectroscopy though the 
radical (5) has been postulated in the photolytic 
reaction of isopropylidtisopropylamine (4) with 
benzophenonc to yield 
diphenyloxazolidinc.’ 
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tridccet. This spectrum is compatibk with it being due 
to the 2-aza-ally1 radical (5) and it clearly cannot be 
assigned to the I-aza-ally1 radical (6) which could also 
be derived from 4. 

The quivakna of the protons in the four Me groups 
parallels the situation observed in ESR studies of 2- 
substituted 1.1.3,3-tetramcthylallyl radicals (7)’ The 
results in that instana were interpreted as indicating 
that the radicals were twisted because of the steric 
repulsion of the en&Me groups. The proton coupling 
constants of 5 were very similar to those of a range of 2- 
substituted 1,1.3.3-tctramethylally) radicals [412H) 
= I.Zl- 1.33 mr).’ It thus seems that the iva-ally1 
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I-&a-ally1 radicals, CH, 

R,C=CH--NR’t. R/--CH=NR 

have not been reported either ax reaction intermediates 
nor have they ban the subject of ESR studm In this 
paper we report an ESR study of both I- and 2-ara-ally1 
radicals. 

The ESR spectrum of the radical generated from 
reaction of isopropylideneisopropylamine (4) with I- 

butoxyl radicals appears to be a trident of I : I : I 
tripkts [a(lZH) = 1.22 and 4N) = 0.14 m-T] though 
the outer two sets of lines on each side of the supposaj 
trideat were too weak for detection. The observed 
signals had the expected binomial intensitia for a 
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radical (5) is also non-planar. The detection of this 
radical knds support IO the proposal of it being an 
intermediate in the reaction of 4 and bcnzophenonc. 
This is the first report of the detection of an acyclic 2- 
pu-ally1 radical. 
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It is interesting to note that none of the isomcric I- 
aza-ally1 radical (6) could be detected even though any 
deviation from planarity in this species would be 
expoctcd to be minimal and hcncc this radical might 
have been cxpcctcd to be gencratcd in preference to 5. 
Reaction of 2,4_dimethylpent-2-cnc with t-butoxyl 
radicals was reported to give a mixture of endo- and 
exe-I-isopropyl-2-mcthylallyl radicals (Sand 9): none 
of the 1. I .3.3-tetramethylallyl radical was detected. It is 
also rekvant to note that none of the I-axa-ally1 
radicals (101 and lob) could bc detected from the 
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The reaction gave both the I-aza-ally1 radical (12) 
and the 2-alkyl-4.4-dimethyloxazolin-S-yl radical (13). 
The proportion oftbc I-a~-ally1 radical increased with 
increasing substitution at the radical Ocntre from lo”,; 
(R’ = R’ = H) to w,; (R’ = H. R’ = Me,). and to 
609; (R’ = R’ - Me,). Figure 1 records the ESR 
spectral parameters of the I-aza-ally1 radicals. The 
assignments are made by analogy with the reported 
ESRspectrumofthc I.IJimethylallylradicalfor which 
the couplings of the &o-proton and en&Me group 
arc greater than those of the corresponding exo- 
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reaction of 1 with t-butoxyl radicals.’ These results 
would seem to suggest that 2-aza-ally1 radicals are 
formed more readily than I-ara-ally1 radicals. 

The magnitude of the nitrogen coupling constant 
(0.14 mT) in 5 was lower than that in the hcterocyclic 
=a-ally1 radicals (t and tb) [cr(N) = 0.32 and 0.39 
mT]. This difkrcnce is probably caused by the slight 
differences in geometry of the two types of radical. 
Thcresccrnstobcnorcasonfornotconsidcring5asan- 
radical. The nitrogen coupling constant of the central 
nitrogen in the I .3-dimethyldiazenyl radical, 
CH,N=N-INCH,. a u-radical, is very much larger 
[o(N) -= I.15 m’n. 

We have cxamincd the reactions of a number of 
imines with t-butoxyl radicals but have been unahle to 
obtain satisfactory ESR spectra in any instance. 

We have also examined the reaction of a series of 
2-alkyl-4.4-dimethyloxaxolmes (1 I) with t-butoxyl 
radicals to .scc whether it was possibk to dctcct the 
formation of any I-a/a-ally1 radicals (12) and, if so. to 
determine their ESR spectral characteristics. The yem- 
dimethyl group at the 4-position precludes the 
formation of any 2-ara-ally1 radical. 

groupsB Furthermore in the allylic radical derived 
from methylenecyclopcntane the coupling constant of 
the ‘en& proton (relative to the allylic system) is kss 
than that of the ‘exe proton.’ On thus basis in the 
radical derived from 2ethyl-4.4-dimethyloxazoline. 
the Me group attached to the radical centrc is ‘exe’ to 
the allylic system and the proton is ‘endo’. The 
magnitudeofthc nitrogen coupling constant dccrcascs 
with mcreasing substitution at the carbon terminus 
of the allylic system: this could conaivably be 
as a consequence of decreased spin density at the 
nitrogen. 

Table I records the ESR parameters of the 2- 
substituted 4,4dimethyloxaxolin-S-yl radicals (13). 
They arc characterid by a relatively low mupling 
constant due IO the z-proton indicating considerable 
bending at the radical oentre. The magnitude of this 
coupling constant for the parent 4.4-drmcthyloxarolin- 
S-yl radical shows a negative temperature depcndena. 
The coupling constants to both the a-proton and the 
nitrogen are very similar to those reported for the 
radial (t).’ 
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t’ig. I. FSR paramcren for I -axa-alkyl radrcats (ml). 
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Table I. ESR parPmc1nsol2-su~111utcd4.4-dime1hyloxu~l~n-5-yl rodvzxls 

u 

Tcmperarurc 

(KJ 
- - - - - - - - -. 

H 220 
H 255 
H 330 
CH, 250 
CH,CIt, 250 
(CH ,)zCH 230 

Coupling conslsnls (ml) 
-----------_ 

all-HI o(H-I) avztt,t olN) 
----------- 

1.415 0.07 I o.osg O.OSR 
1.406 0.07 I o.os9 0.059 
I 343 0.07 I 0.059 0 OS9 
I.33 0.062 0.062 
I.33 0.060 0.060 
1.32 0060 0.060 

EXPERIMENTAL 

ESR specrra were recorded wirh a Bruka ERZOOD or a 
Vanan E-104 spcc1rometer on degassed umpla. se&d rn 
spaclrosil tuba. phorolyxed wth I&I from a 500 W high 
prusure Hg arc Sampla were crammed as lo”. soln m di-1- 
butylperoxlde. 

lsopop)lidrnt lwpopylaminr 
TINS w(u prcparai by the melhod of &non er ul.’ punfied 

by dixlilla1lon through a spmnmg-hand column. b p 93 (Ii1 .’ 
93.Y ). 

OXUZollrlcS 
4.4Drme1hyloxar~~lme and 2,4.41nmethyloxa.r~~line were 

commeraal ma1enaJx and uxat ax supphed. 2-Erhyl- and 2- 
rxopropyl4.4dimcthyloxPlDllna were pqared by III. 
proadura’.” and punfied bydisullation through aspmnmg- 
hand a)lumn. 2-E1hyl4.4dime1hyloxazoline had bp. 129’ 
(III..’ 129.130 1 and 2-~sopropyl+t-d~merhylox~~lme. h.p. 
137- (Ill .‘O I35 I36 ) 
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