
Tetrahedron Letters N0.35, pp. 3035-3038, 1970. Pergamon Press. Printed in Great Britain. 

ELECTRON SPIR RESONANCE SPBCTRA OF SOME IKIRGKT IUMCAU?.1 II. 

A.Caregheorgheopol*(Yrs), U.Grb'fe**, ll.Rartmnu*+, V.B.&lhinl*, lc.w.-•* 

l Academy of the Socialist Republic of - 

Institute of Physical Chemlmtry. Buchmremt 9,Roamnia 

l * priedrich Schiller- Gnlverslty. Bepertment of Organic Chemistry. Jene ,G.D.B. 

(Received in UK 13 April 1970; accepted for publication 25 June 1970) 

The present paper reports new 0.m.r. data on IminoxJ rBdicnl8. nleyhave the galleN 

R1\ _ ,o' 

formula R2'C-N 
with the single electron being In l G-typm orbital. A large (-36 (PFW) 

nitrogen hyperfine aplittlng (h.f.8.) constant im chalrcteristic of these ~sdicalm. 

B.C.Gilbert and R.0.C.Noncan2 establimhed aome of the empirical rulom which control 

the long-range spin density trsnmmlsmion in thema@-type radicals, studying the depondenoe 

of the d and p hydrogen h.f.s. conntanta 011 the moleculsr gemetry. kvertheler a qumntl- 

tstlve angle-h.f.6. constant correlation he8 not been emtablimhed, dota an geaetrically 

well cheracterised, rigid molecules being still necessam. 

We have obtained iminoxy redicsla from a series of bioyclio ccq~~~ds' by oxidirjng 

the corresponding oximas (Table 1) with lead tetmacetato. Ibrperimentaldetailm weropre- 

viously' reported. All spectra were recorded on e WjB spcctrometor using 1 as ~011 8s 

K-bend frequencies, the last to Identify orerlapplng spectra when tw iacmerio radicals 

were expected. 

The measured h.f.s. constenta are recorded in Table 1. A possible asai(aMnt of thew 

constants is that indicated on the structural formulae (fig.1). This is barred on the ge- 

neral conclusione of Gilbert end Norman 2 that most effective coupllllg OCCM via l pllUuJr 

c-framework, tie to the iminoxy oxygen. lhe radical frm blcyclo[3.2.l]octsn-+one oxlme2 

(fig.2) wes chosen 88 e geometrical model to be compared dth the inverrtigated ccmpoundm, 

The most h.f.s. constants can be accounted for in this framework. Beverthelelrs, two 

unexpected facts have to be discussed: 

(i) The two d hydrogen atoms in (I) are equivelent. having all 2.6S gauss, o result 

very close to the cyclohexenone oxime redicel in which a acheira-%heira lnveraiou occurm. 

Thus we suppose the cyclohexanons ring in compound (I) undergoes "chair*--boate ieoleri- 

sation at a high-enough frequency as to result in an average splitting for the two 
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(p represent6 either the 2.4 or the 2.6 

gsuaa h.f.m., and q represents the other one) 

Hg.1 - The numbere indicate the h.f.8. comtants of the corresponding hydrogen etomn. 

A7 0.4 

Fig. 2 Hg. 3 
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TABLE 1. mperfine Eplitting constants (gauss) measured at room temperature in benzene. 

lhe number of equivalent protons Is Indicated in parentheses. 

aN 
Radical The parent oxime 

aH 

' I bicyclo[3.3.l]nonan-j-on0 oXim0 30.5 2.68(2); 1.94(l); 0.60(l) 

II bicyclor3.2.ljoctsn-a-one oxime 30.7 1.92(2) 

III bicycl0[3.3.ljnonen-g-one oxime 30.2 1.90(3) 

IV bicyclo[4.2.l]nonen-g-one oxime 28.4 1.95(4); 0.88(l) 

Va bicyclo[4.2.l]nonsn-3-one oxime 30.7 4.41(l); 2.20(2)$ 0.73(l) 

b 30.7 4.41(l); 3.67(l); 1.47(l) 

VI bicyclo[3.2.1]octan-2-one oxime 28.6 2.6(3) 

VII bicyclo[3.3.1] nonan-2-one oxime 30.9 2.6(3) 

VIIIa bicyclo[3.2.l]octan-6-one oxime 30.1 2.4(3) 

b 29.8 2.6(3) 

u( hydrogen atoms. X-ray analysis4 of some 3-substituted derivatives of the bicyclo[3.3.1. 

nonane system showed some of them to have a treen wchair"-wboatn confonnetion. 

(ii) The splitting of about 4 gauss expected from interection with thed, eqliaterial 

hydrogen atom could not be observed in the spectra of (II),(III) and (IV). A splitting 

of about 2 geuse was found instead. The Same is true for a series of cornpoundS of general 

formule (fig.3) which are the subject of another peper. 5 Geometrical changes cannot be the 

only cause for the lowering of the ah value. In the redical(III), for instance, the equa- 

torial d: -hydrogen atom lies exactly as in the model compound, i.e. &r~ the plane of the 

oxime group O-bonds. 

It seems that the 50% lowering of the equatorial N-proton h.f.s. is due to the subati- 

tution of a hydrocarbon chain et the I -carbon atom. It is not clesr why similar aubstitu- 

tion at the p -carbon atom does not affect the value 

(the spectra of t-butyl-cyclohexanone oxime (fig.4) 

(fig.2) sre identicsl). 

of the equatorisl p-proton h.f.s. 

end bicycloi3.2.l]octsn-Fona oxiae 

An alternative explanstion for the dissppsarence of the 4 gsuss splitting in the spec- 

tra of (II).(III) and (IV) exists: it is possible to suppose that the assignments of the 

4.4 gauss end 2.0 gauss Splittings to the equstorial and axial d-protons respec,tively, 
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in the model compound (fig.2). have to be lnterchsnged. Wo direct proof far any of these 

two aaalgnmanta wee found so far. Ieverthalaaa the initlsl asaignmenta (fig.2) seam more 

probable, as they are in scaordanca with the (ynaral conclusion ramrding the optimal 

coupling in planar conformations. 

For (VI) and (VII) two iaomara are expected. In our first report' a single radical 

wee observed In each case. These data are now supported by experiments on three analyeed 

(U?%, 50% and 78$ anti-Cl) mixtures of lsomerio oxia~aa for (VI) and on the pure anti-Cl 

isomer for (VII). In all oases a single radical wsa again observed in maesurable concen- 

tration In X- as wall se In K-band spectra. 

If the observed spectra could be asalgned to the ayn-Cl radicals (flg.1, Via end VI&v), 

our prarioua atstament about the lowering of the h.f.8. of the K-proton, when on a ter- 

tiarj carbon ata, would be confirmed, Alternatively, for the radicals supposed to have 

the anti&l conformation (fig.1, VIb and VIIb) the aqu.ivalenca of the two 0(-hydrogen stoma 

can be explained on the basis of a *boats-sohaira inversion only. 

The spectru of (V) was interpreted in terms of two radicals with identical aR and g 

factorst the low and high field parts era identical snd do not cbangs when recorded in the 

K-band. A tentative assignment 16 indicated on the structural formulee. We notice the ex- 

pected 4.4 and 3.7 gauss aplfttinga for hydrogen eta6 on secondary U-carbon atoms, when 

the C-H bond is slmoat in the plane of the oxima G-bonds. 

Iha spectra of both the syn- snd the anti-lsomern of (VIII) have been observed and are 

in good agreement with the expectations. The analogy in both structure and spectra of the 

anti-C 
5 
isomer with the corresponding isomer of camphoroxime 

2 
is noted. The ayn-C5 isomer 

also shows interaction with three equivalent prOtOn& That is what one expects when taking 

Into account the conclusion at (ii), indicating that h.f.a. of protons on tertiary ti-car- 

bon stoma sra of about 2 gauss and thus comparable with protons on p-carbon atoms. 

RHFERHNCES 

Fnrt I, A.Caragheorgheopol. Y.Rsrtmann, R.Kihmstedt, V.Sahinir Tatr.Letters, &4161(1967) 

B.C.Gilbert, R.O.C.Rorvsanr J.Cham.Soc. (B), 86 (1966) 

Y.Rartmann, K.Wennsnn: in press 

Chihiro Iwsuua, G.A.Sinir J.Cham.sOc. (B), 1241 (1968) 

H.Cildiiraxu, Dl.Barbulescu, L.Ivan. V.Behinir in press. 


